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UDA    Upstream of the Discharge Area 

USACE   United States Army Corps of Engineers 

USEPA   United States Environmental Protection Agency 

USGS   United States Geological Survey 

VOC    Volatile Organic Compound 

WHO   World Health Organization 

WWTF   Sauget Wastewater Treatment Plant 
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Executive Summary 

This report presents the baseline Human Health Risk Assessment (HHRA) for Sauget Area 2, located in 
Sauget and Cahokia, Illinois.  On November 20, 2000, the Sauget Area 2 Sites Group (SA2SG) Potentially 
Responsible Parties (PRPs) signed an Administrative Order on Consent (AOC), Docket Number  
V-W-01-C-622, to perform a Remedial Investigation and Feasibility Study (RI/FS) at Sauget Area 2 Sites O, P, 
Q, R, and S.  The U.S. Environmental Protection Agency (USEPA) signed the AOC on November 24, 2000.  
This HHRA is submitted to partially fulfill the requirements of Section V.2. of the AOC, and of Section 2.6 of 
Task 3 of the Scope of Work presented as Attachment B of the AOC.  The HHRA was conducted to satisfy the 
AOC, as well as to be compliant with the National Contingency Program (NCP) (USEPA, 1990). 

The HHRA was conducted in accordance with USEPA-approved Human Health Risk Assessment Workplan 
(HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised pages), which was 
submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for Sauget Area 2 (URS, 2001).  A 
draft HHRA was submitted to USEPA in August, 2003 (ENSR, 2003).  USEPA provided comments on the draft 
HHRA on October 29, 2003.  Since that time, additional data in support of the RI have been collected.  To 
account for updates in risk assessment guidance since 2003, a Revised Protocol for the HHRA was submitted 
and was approved by USEPA in September 2007 (ENSR, 2007).  Therefore, this HHRA has been conducted 
in accordance with the HHRA Workplan (URS, 2001) except where methods were updated per the Revised 
Protocol (ENSR, 2007).  The HHRA Workplan and the Revised Protocol are provided as Appendix A to this 
report.  An Interim Deliverable was submitted to USEPA on April 24, 2008 (ENSR, 2008).  The Interim 
Deliverable contained many of the tables and input parameters for the risk assessment.  USEPA provided 
comments on the Interim Deliverable on June 19, 2008, with clarifications provided by USEPA on July 2, 2008.   
USEPA’s comments on both the draft HHRA (ENSR, 2003) and the Interim Deliverable (ENSR, 2008) have 
been incorporated in this document.  The data contained in the Interim Deliverable has been incorporated into 
this document. 

The HHRA was conducted using data from environmental samples collected from the study area in 
accordance with the USEPA-approved SSP (URS, 2001).   In addition, a Supplemental Investigation (SI) was 
conducted between 2005 and 2007.  The SI was conducted to fill data gaps and to investigate non-aqueous 
phase liquid (NAPL).  The SSP and the SI for Sauget Area 2 were designed to investigate two major areas of 
the Sauget Area 2 study area (the media sampled in each are identified in parentheses): 

 The Sites O, P, Q, R, and S (waste, soil, groundwater, leachate, ambient air – all sites; sediment, 
surface water, fish tissue – Site Q Ponds only); and 

 Mississippi River adjacent to the Sites (sediment, surface water and fish tissue). 

Validated laboratory analytical data are compiled in the Remedial Investigation Report (RIR) (URS, 2009).  In 
addition, data from fish fillet samples from the Mississippi River collected by Menzie-Cura (2001), in 
accordance with a USEPA-approved workplan, were evaluated in the HHRA. 

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health risk 
assessments developed by USEPA (USEPA, 1989a).  The risk assessment results are summarized by step 
below. 

Data Evaluation and Hazard Identification 

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the nature and 
extent of release of constituents present at the site; and 2) to select a subset of these constituents identified as 
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Constituents of Potential Concern (COPCs) for quantitative evaluation in the risk assessment.  This step of the 
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting COPCs 
based on a series of screening steps.  Several factors were considered in selecting COPCs, including natural 
background, frequency of detection, and toxicity, and essential nutrient status.  COPC selection for evaluation 
in the quantitative HHRA was performed on each of the following media: 

 Surface soil (0-6 inches below ground surface (bgs)) 

 Combined soil (combined surface, subsurface (6 feet bgs), and waste) 

 Shallow groundwater, mid groundwater, and leachate 

 Surface water 

 Seeps 

 Sediment 

 Fish fillet 

Screening was also performed for a separate analysis of deep groundwater and ambient air, which was not 
included in the quantitative HHRA.  An evaluation of the soil-to-groundwater pathway was also performed. 

COPCs were identified in Site O, Site O North, Site P, Site Q Central, Site Q North, Site Q South, and Site S 
surface soils.  No COPCs were identified in Site O South or Site R surface soils.  COPCs in combined soils 
(surface soil, subsurface soil, waste) were identified in all Sites (O, O North, O South, P, Q Central, Q North, Q 
South, R, and S).   

The selection of COPCs for groundwater/leachate was conducted on a location-by-location basis.  Samples 
with screening intervals or sample collection depths between 0 and 30 feet bgs were included in the 
evaluation.  Because groundwater in the area is not used a source of drinking water, exposure to COPCs in 
groundwater could occur due to either volatilization of COPCs into outdoor air, or contact with COPCs in 
groundwater exposed in an excavation trench.  Per the HHRA Workplan, a 15-foot bgs excavation depth is 
assumed (shallow groundwater, leachate).  Moreover, volatilization from groundwater through the soil column 
to outdoor air is generally assumed to occur at depths of up to 30 feet bgs (shallow groundwater, mid 
groundwater/leachate).  A total of 17 shallow groundwater sampling locations were included in the evaluation 
for the construction worker, based on the availability of samples collected within the 15-foot bgs excavation 
depth.  Of the 17 shallow groundwater sampling locations and three leachate wells evaluated, COPCs were 
identified in seven groundwater locations and in all three leachate wells.  A total of 44 wells were included in 
the volatilization to outdoor air pathway (all wells with sample collection depths up to 30 feet bgs with volatile 
constituents detected).  Of these 44 wells, volatile COPCs were identified in 13 wells and all three leachate 
wells. 

Two COPCs were identified in Mississippi River sediment; four COPCs were identified in Mississippi River 
surface water.  One COPC was identified in sediment in the large pond in Site Q South and two COPCs were 
identified in sediment in the small pond in Site Q South.  Three COPCs were identified in surface water in the 
large pond in Site Q South and three COPCs were identified in surface water in the small pond in Site Q 
South.  COPCs were identified in fish fillet samples from both the Mississippi River and the Site Q South 
Ponds. 

Soil gas data are available for a number of buildings across the Sites.  These data were evaluated in a 
separate technical memorandum (AECOM, 2009). 
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Dose-Response Assessment 

The purpose of the dose-response assessment is to identify the types of adverse health effects a constituent 
may potentially cause, and to define the relationship between the dose of a constituent and the likelihood or 
magnitude of an adverse effect (response) (USEPA, 1989a).  Adverse effects are classified by USEPA as 
potentially carcinogenic or noncarcinogenic (i.e., potential effects other than cancer).  Dose-response 
relationships are defined by USEPA for oral exposure and for exposure by inhalation.  Oral toxicity values are 
also used to assess dermal exposures, with appropriate adjustments, because USEPA has not yet developed 
values for this route of exposure.  Combining the results of the toxicity assessment with information on the 
magnitude of potential human exposure provides an estimate of potential risk.  Dose-response values were 
selected in accordance with USEPA’s hierarchy memorandum (USEPA, 2003a).  Sources of the published 
toxicity values in this risk assessment include USEPA’s IRIS database (USEPA, 2008), the Agency for Toxic 
Substances Disease Registry (ATSDR, 2007), the California Environmental Protection Agency (CalEPA, 2005, 
2008), the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b).  Provisional Peer-
Reviewed Toxicity Values (PPRTVs) were obtained from the USEPA where available.   

Exposure Assessment 

The purpose of the exposure assessment is to predict the magnitude and frequency of potential human 
exposure to each of the COPCs retained for quantitative evaluation in the HHRA.  The first step in the 
exposure assessment process is the characterization of the setting of the site and surrounding area.  Current 
and potential future site uses and potential receptors (i.e., people who may contact the impacted 
environmental media of interest) are then identified.  Potential exposure scenarios identifying appropriate 
environmental media and exposure pathways for current and potential future site uses and receptors are then 
developed.  Those potential exposure pathways for which COPCs are identified and are judged to be complete 
are evaluated quantitatively in the risk assessment.  Both Reasonable Maximum Exposure (RME) and Most 
Likely Exposure (MLE) scenarios were evaluated for each receptor in the HHRA.   

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk assessment, 
a conceptual site model (CSM) for human health was developed.  The purpose of the CSM is to identify 
source areas, potential migration pathways of constituents from source areas to environmental media where 
exposure can occur, and to identify potential human receptors based on current and future site uses.  Based 
on the CSM, the following receptors and pathways were evaluated in the HHRA: 

 On-site indoor industrial worker - potential exposure to COPCs via inhalation of volatile constituents 
present in indoor air due to vapor intrusion from the subsurface.  The vapor intrusion pathway was 
evaluated in a separate technical memorandum (AECOM, 2009) 

 On-site outdoor industrial worker - potential exposure to COPCs in surface soil via incidental ingestion 
and dermal contact, and via inhalation of non-volatile COPCs that may be suspended as dusts from 
surface soils, and to COPCs that may volatilize into outdoor air from underlying groundwater and from 
soils (combined surface soil, subsurface soil, and waste). 

 Trespassing teenager - potential exposure to COPCs in surface soil via incidental ingestion and 
dermal contact, and via inhalation of non-volatile COPCs that may be suspended as dusts from 
surface soils, and to COPCs that may volatilize into outdoor air from underlying groundwater and from 
soils (combined surface soil, subsurface soil, and waste), and to COPCs in surface water and 
sediment from the Site Q Ponds and the Mississippi River.   

 On-site construction/utility worker - potential exposure to COPCs in soils (combined surface soil, 
subsurface soil, waste) via incidental ingestion and dermal contact, and via inhalation of volatile 
emissions and particulates suspended during excavation activity, and to COPCs in shallow 
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groundwater and leachate via incidental ingestion and dermal contact, and via inhalation of COPCs 
volatilized from standing water in an excavation trench.  

 Recreational fisher - potential exposure to COPCs in surface water, sediment, and fish fillet from the 
Site Q Ponds and the Mississippi River.   

Exposure Point Concentrations (EPCs) were derived using both measurement (analytical) data collected 
during the field investigation, and modeled data (e.g., volatilization to ambient air).  Further refinement of the 
modeling for the soil volatilization to outdoor air pathway was conducted for a number of scenarios. 

Risk Characterization 

The potential risk to human health associated with potential exposure to COPCs in environmental media at the 
site is evaluated in this step of the risk assessment process.  Risk characterization is the process in which the 
dose-response information (Section 4.0) is integrated with quantitative estimates of human exposure derived in 
the Exposure Assessment (Section 5.0).  The result is a quantitative estimate of the likelihood that humans will 
experience any adverse health effects given the exposure assumptions made.  Two general types of health 
risk are characterized for each potential exposure pathway considered: potential carcinogenic risk and 
potential noncarcinogenic hazard index (HI).  Carcinogenic risk is evaluated by averaging exposure over a 
normal human lifetime, which, based on USEPA guidance (1989a), is assumed to be 70 years.  
Noncarcinogenic HI is evaluated by averaging exposure over the total exposure period. 

The potential carcinogenic risk for each exposure pathway is calculated for each receptor.  In current 
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative.  Pathway and area-
specific risks were summed to estimate the total site potential cancer risk for each receptor.  The total Site 
cancer risks for each receptor group are compared to the USEPA’s target risk range of 10-4 to 10-6.  Any 
COPC that causes an exceedance of the 10-4 risk level for a particular receptor is designated a COC.  Both 
RME and MLE results are considered in the identification of COCs.   

The target risk levels used for the identification of COCs are based on USEPA guidance and TACO guidance.  
Specifically, USEPA provides the following guidance (USEPA, 1991a): 

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum exposure for 
both current and future land use is less than 10-4, and the non-carcinogenic hazard quotient (HQ) is less 
than 1, action generally is not warranted unless there are adverse environmental impacts.  However, if 
MCLs [Maximum Contaminant Levels] or non-zero MCLGs [MCL Goals] are exceeded, action generally is 
warranted. 

Other chemical-specific ARARs [Applicable or Relevant and Appropriate Requirement] may also be used 
to determine whether a site warrants remediation. A risk manager may also decide that a baseline risk 
level less than 10-4 is unacceptable due to site specific reasons and that remedial action is warranted.” 
and,  

“The upper boundary of the risk range is not a discrete line at 1 x 10-4, although EPA generally uses 
1 x 10-4 in making risk management decisions.  A specific risk estimate around 10-4 may be considered 
acceptable if justified based on site-specific conditions.” 

The Illinois Environmental Protection Agency (IEPA) provides the following summary for the evaluation of 
cumulative risk for carcinogens (IEPA, 2007a, Fact Sheet 13: Mixture Rule): 

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in 10,000 
[10-4].  Therefore, the risk from all on-site similar acting carcinogens must be added together.  If this 
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cumulative risk level is greater than 1 in 10,000, corrective action must be taken to reach an acceptable 
risk level.” 

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is estimated for 
each receptor by comparing the dose for each COPC with the RfD for that COPC.  The resulting ratio, which is 
unitless, is known as the HQ for that constituent.  The target HQ is defined as an HQ of less than or equal to 
one (USEPA, 1989a).  When the HQ is less than or equal to 1, the RfD has not been exceeded, and no 
adverse noncarcinogenic effects are expected.  If the HQ is greater than 1, there may be a potential for 
adverse noncarcinogenic health effects to occur; however, the magnitude of the HQ cannot be directly 
equated to a probability or effect level.  HQs for a given pathway are summed to provide an HI.  Pathway HIs 
are summed to provide a total receptor HI.  When the HI is less than 1, the target has not been exceeded, and 
no adverse noncarcinogenic effects are expected.  This initial HI summation assumes that all the COPCs are 
additive in their toxicity, and is considered only a screening step as additive toxicity may not be correct.  If the 
HI is greater than 1, further evaluation is necessary to determine if the COPCs are additive in toxicity.  This 
evaluation is termed a toxic endpoint analysis.  Any COPC that causes an exceedance of a toxic-endpoint 
specific HI of 1 was designated a COC.   

Risk Assessment Results 

Tables 7-1 through 7-4 present the total potential risks and HIs after additional evaluations conducted in 
Appendix P and Appendix Q were conducted.  The results are summarized below for each site and the 
Mississippi River.  As previously stated, COPCs that significantly contribute to an exceedance of the 10-4 risk 
level are identified as COCs.  COPCs that significantly contribute to an exceedance of the target endpoint HI of 
1 are also identified as COCs. COCs were identified based on the RME scenario.  Table 6-5 presents the 
COCs by site and receptor; COCs are also summarized below.  Figure 7-1 indicates the locations of the 
COCs.  Where COCs are identified, information regarding current site use is discussed for the receptors of 
interest.  The potential risks, HIs, and COCs presented below take into account the additional modeling 
conducted in Appendix P and Appendix Q.  Constituents not identified as COCs are not listed below; however, 
the total potential risk and HI is presented. 

A number of abbreviations and acronyms are used in the tables presented in the remainder of this section, as 
defined below: 

 COC – Constituent of Concern 
 CW – Construction Worker    
 DDA – Downstream Discharge Area 
 Ing/Derm – Incidental Ingestion and Dermal Contact 
 MCPA – 2-Methyl-4-chlorophenoxyacetic acid 
 MLE – Most Likely Exposure 
 NC – Not calculated; no dose-response value 
 NCOPC – No Potential Constituents of Concern identified for this pathway 
 OW – Outdoor Industrial Worker   
 PCB – Polychlorinated Biphenyl 
 PDA – Plume Discharge Area 
 RF – Recreational Fisher   
 RME – Reasonable Maximum Exposure 
 TEQ-HH – Toxic Equivalent Concentration for Human Health 
 TT –  Trespassing Teenager 
 UDA – Upstream Discharge Area 
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Site O 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site O 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  3.2E-04 3.3E-05 7.4E+00 4.4E+00 
Construction/Utility Worker 4.0E-05 3.2E-06 3.1E+00 5.0E-01 
Trespassing Teenager 2.7E-05 4.9E-06 1.2E+00 1.7E-01 

 
Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site O 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 3.0E-06 9.4E-08 1.8E+00 5.5E-02 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.9E-04 6.5E-06 3.5E+00 4.3E-01 
 
The RME cancer risk for dioxins is about two times the target risk level of 10-4.  The RME noncancer risk for 
dioxins is 3.5 times the target HI of one.  The RME HI for PCBs is about two times the target HI of one. 
 
Site O is located in an isolated area and is not currently used.  As discussed in Section 2.3.1, the former 
ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during the warmer 
months of the year.  Therefore, the potential risks presented above for workers represent the future scenario 
(the only activity under the current scenario is mowing, which is limited in frequency and duration).  The 
receptor assumptions are extremely conservative for this area, as it is unlikely that an outdoor industrial worker 
would access the site for 190 days per year.  It is also unlikely that construction/utility work would occur in this 
area for the assumed 40 day period (RME) or 20 day period (MLE).   

Clayton Chemical 

Well AA-Clay-2 is not located within the boundary of Site O but is in the location of the Former Clayton 
Chemical Company.  Therefore, concentrations present in this well are attributable to Clayton Chemical.  The 
data for this well are presented with Site O in the risk calculations and the total risks and HIs presented above 
for Site O include the potential risks and HIs for AA-CLAY-2-22.  The well was included in the evaluation to 
provide a conservative estimate of potential area risks, since the Clayton Chemical property is being handled 
separately by USEPA. 

Based on the RME risk exceedances noted under Site O, benzene was identified as a COC.  Potential risks 
based on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an 
exceedance are highlighted. 
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COCs Identified under RME Scenario– Clayton Chemical 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 

Benzene Groundwater (AA-CLAY-2-22) Inhalation OW 1.0E-04 1.7E-05 1.9E+00 1.2E+00
 

A potentially unacceptable risk was identified.  The potential RME cancer risk for the groundwater-to-outdoor 
inhalation pathway for the outdoor industrial worker at well AA-Clay-2 is equal to the target risk level of 10-4.  
The RME HI is about two times the target HI of one, and the MLE HI represents a minor exceedance of the 
target HI of one.  As noted above, the potential target risk exceedance of benzene is not attributable to Site O. 

Site O North 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target organ basis. 

Total Potential Risk and Hazard Index – Site O North 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  2.2E-03 1.4E-04 7.5E+01 1.8E+01 
Construction/Utility Worker 4.9E-04 3.1E-05 4.8E+01 3.4E+00 
Trespassing Teenager 1.9E-04 5.8E-05 1.0E+01 2.8E+00 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site O North 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Dioxin TEQ-HH Combined Soil Ing/Derm CW 4.0E-04 2.2E-05 9.3E+00 5.0E-01 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.4E-03 9.7E-05 2.7E+01 6.5E+00 
Dioxin TEQ-HH Surface Soil Ing/Derm TT 9.9E-05 2.7E-05 4.2E+00 1.1E+00 
PCBs Combined Soil Ing/Derm CW 5.6E-05 2.0E-06 3.3E+01 1.2E+00 
PCBs Leachate Ing/Derm CW 4.1E-06 2.0E-06 2.4E+00 1.2E+00 
PCBs Surface Soil Ing/Derm OW 6.6E-04 3.6E-05 4.6E+01 9.0E+00 
PCBs Surface Soil Ing/Derm TT 3.4E-05 1.0E-05 5.5E+00 1.6E+00 

 

Risk estimates for PCBs and dioxins range from relatively minor contributors to exceedances of the target risk 
level of 10-4 (i.e., 9.9x10-5, RME trespassing teenager dioxin) to more significant exceedances (i.e., 1.4x10-3, 
RME outdoor industrial worker dioxin).  HIs also range from relatively minor exceedances (i.e., 1.1, MLE 
trespassing teenager dioxin) to more significant exceedances (i.e., 46, RME outdoor industrial worker PCBs). 
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Site O North is located in an isolated area and is not currently used.  As discussed in Section 2.3.1, the former 
ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during the warmer 
months of the year.  Therefore, the potential risks presented above for workers represent the future scenario 
(the only activity under the current scenario is mowing, which is limited in frequency and duration).  The 
receptor assumptions are extremely conservative for this area, as it is unlikely that an outdoor industrial worker 
would access the site for 190 days per year.  Due to the isolated nature of the site, it is unlikely that 
trespassers would enter the site as frequently as assumed (26 days RME, 13 days MLE).  

Site O South 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.   

Total Potential Risk and Hazard Index – Site O South 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  NCOPC NCOPC NCOPC NCOPC 
Construction/Utility Worker 2.3E-08 8.7E-10 4.5E-04 1.7E-05 
Trespassing Teenager NCOPC NCOPC NCOPC NCOPC 

 

The potential risks noted above are below the target risk level of 10-4, and the potential HIs are below one.  
Because there were no exceedances of the target risk levels, no COCs are identified. 

Site P 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site P 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.2E-05 3.9E-06 1.4E+00 2.7E-01 
Construction/Utility Worker 7.0E-06 4.8E-07 1.9E+00 1.3E-01 
Trespassing Teenager 2.7E-06 2.2E-07 1.2E-01 1.2E-02 

 
Based on the RME risk exceedances noted above, the following COC was identified.  Potential risks based on 
both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site P 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 2.3E-06 6.7E-08 1.3E+00 3.9E-02 

 
The HI noted for the RME construction worker of 1.3 for PCBs represents a relatively minor exceedance of the 
acceptable HI of one. 
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Site P is currently inactive and generally covered, and access to the site is unrestricted.  A nightclub and 
asphalt parking lot occupy three acres in the southeast corner of the site.  Therefore, the potential risks 
presented above for construction workers represent the future scenario.   

Site Q Central 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  In 
addition, the total potential risk and the total potential HI for the trespassing teenager and the recreational 
fisher seep exposure are listed, as presented in Table 7-4.  For the potential carcinogenic evaluation, potential 
risks were less than 10-4.  For the noncarcinogenic evaluation, HIs are highlighted where the total is greater 
than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site Q Central 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.5E-05 1.0E-06 1.6E+00 1.0E-01 
Construction/Utility Worker 5.7E-06 1.7E-07 5.2E-01 1.8E-02 
Trespassing Teenager 3.5E-05 2.5E-06 2.1E-01 1.1E-02 

Total Potential Risk and Hazard Index - Site Q Central Seep   
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 1.0E-05 5.6E-06 4.7E-01 2.5E-01 
Recreational Fisher 4.0E-05 1.6E-06 6.7E-01 8.9E-02 

 

Based on the RME risk exceedance noted above, the following COC was identified.  Potential risks based on 
both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q Central 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 5.8E-05 7.1E-07 1.1E+00 4.7E-02 

 

It should be noted that the HI for Dioxin TEQ-HH in surface soil is 1.1, a relatively minor exceedance.  The 
target endpoint for Dioxin TEQ-HH (chronic exposure) is developmental effects; Dioxin TEQ-HH contributes 
essentially all of the HI for developmental effects.   

Site Q Central houses a barge terminal facility and is largely covered by gravel or buildings.  Therefore, the 
surface soil may not be accessible in all locations.  In 2007, construction of a rail, river barge and truck 
transportation facility for the ethanol industry began on Site Q Central.  Five 98,900-barrel capacity ethanol 
storage tanks are (or will be) located on the site.  Access to parts of Site Q Central is restricted by fences.  The 
exposures for seep water noted above are likely to be over-estimated.  The seep is located along the bank of 
the Mississippi River, and the exposure scenario assumed that the trespassing teenager is directly exposed to 
the seep water for 13 days per year under the RME scenario, and the recreational fisher is assumed to be 
directly exposed to the seep for 22 days per year.  These are the number of days per year these receptors are 
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assumed to be exposed to surface water in the Mississippi River; it is unlikely that these receptors would 
encounter the seep each time they access the River.  

Site Q North 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks were less than 10-4.  For the noncarcinogenic evaluation, 
HIs are highlighted where the total is greater than one on a target organ basis. 

Total Potential Risk and Hazard Index – Site Q North 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.8E-05 1.6E-06 1.4E+00 1.1E-01 
Construction/Utility Worker 8.5E-05 1.3E-05 1.1E+01 2.7E+00 
Trespassing Teenager 1.9E-05 1.9E-06 1.7E-01 1.2E-02 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q North 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
2,4-Dichlorophenol Leachate Ing/Derm CW NC NC 4.2E+00 1.7E+00
Dioxin TEQ-HH Combined Soil Ing/Derm CW 3.0E-05 4.4E-07 7.0E-01 1.0E-02 
Lead Combined Soil Ingestion CW NC NC * *  
Lead Leachate Ingestion CW NC NC ** **  
PCBs Combined Soil Ing/Derm CW 2.7E-06 5.4E-08 1.6E+00 3.1E-02 
PCBs Leachate Ing/Derm CW 3.5E-06 6.2E-07 2.1E+00 3.6E-01 
Pentachlorophenol Leachate Ing/Derm CW 2.5E-05 5.9E-06 4.8E-01 1.1E-01 

*Predicted blood lead concentration for adult workers is below the target level of 10 ug/dL.  However, the range of predicted 95th percentile 
blood lead concentration among fetuses of adult workers is greater than 10 ug/dL (11.2-14.3 ug/dL). 

**Predicted worker blood lead concentration exceeds 10 ug/dL (15 ug/dL). 

The HIs  noted above range from relatively minor contributors to the exceedance of the HI of one (i.e., 1.6, 
RME construction worker, PCBs) to about four times the target HI of one (4.2, RME construction worker, 2,4-
dichlorophenol). 

A 10-acre site on Site Q North is currently used by Rivercity Landscape Supply as a bulk storage terminal for 
lawn and garden products.  Raw landscape products such as mulch, rock and soil are processed and packed 
on this portion of the site.  Access to some portions of the site is restricted by fencing and gates.  Other parts 
of the site have unrestricted access.  As noted above, potential risk exceedances for this area were identified 
for the construction/utility worker, not for the outdoor industrial worker.  Therefore, these are potential risks for 
a future construction/utility worker, as there is no current excavation work in this area.   
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Site Q South 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site Q South 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  1.2E-04 1.6E-06 6.7E+00 2.9E-01 
Construction/Utility Worker 9.3E-06 2.4E-07 3.6E+00 2.6E-01 
Trespassing Teenager 1.4E-05 8.0E-07 1.0E+00 3.7E-02 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q South 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Cadmium Combined Soil Ing/Derm CW NC NC 1.4E+00 3.5E-02 
Cadmium Combined Soil Inhalation CW 6.2E-07 1.7E-08 1.2E+00 3.3E-02 
Cadmium Surface Soil Ing/Derm OW NC NC 3.4E+00 8.2E-02 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.0E-04 1.1E-06 1.9E+00 7.0E-02 

 

The estimated risk noted above for dioxin is equal to the target risk level of 10-4.  The potentially unacceptable 
HIs range from relatively minor exceedances (i.e., 1.2, RME construction worker, cadmium) to over three times 
the target level (i.e., 3.4, RME outdoor industrial worker, cadmium). 

Site Q South is predominantly vacant open land and access is unrestricted.  Therefore, the potential risks 
presented above for workers represent the future scenario.   

Site Q South Ponds 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
trespassing teenager and the recreational fisher are listed below.  For the potential carcinogenic evaluation, 
potential risks greater than 10-4 are highlighted.  For the noncarcinogenic evaluation, HIs are highlighted where 
the total is greater than one on a target endpoint basis. 

 

Total Potential Risk and Hazard Index – Site Q South - Large Pond 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 2.0E-06 2.4E-07 3.2E-01 3.9E-02 
Recreational Fisher (with Black Bullhead Fillet) 5.6E-04 2.0E-05 2.4E+01 2.9E+00 
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Total Potential Risk and Hazard Index – Site Q South - Large Pond 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Recreational Fisher (with Carp Fillet) 1.4E-03 5.4E-05 6.0E+01 7.5E+00 

Total Potential Risk and Hazard Index – Site Q South - Small Pond 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 2.3E-04 8.5E-05 1.8E-01 4.2E-02 
Recreational Fisher 3.0E-04 8.4E-06 3.2E-01 2.0E-02 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site Q South - Large Pond 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Arsenic Fish Fillet (Carp) Ingestion RF 6.0E-05 2.3E-06 3.1E-01 3.9E-02 
Benzo(a)pyrene Fish Fillet (Carp) Ingestion RF 6.4E-05 2.4E-06 NC  NC 

Dieldrin 
Fish Fillet  
(Black Bullhead) Ingestion RF 7.8E-05 2.9E-06 2.3E-01 2.9E-02 

Dieldrin Fish Fillet (Carp) Ingestion RF 1.5E-04 5.6E-06 4.3E-01 5.4E-02 
Dioxin TEQ-HH Fish Fillet (Carp) Ingestion RF 1.1E-04 4.2E-06 1.7E+00 2.2E-01 

PCBs 
Fish Fillet  
(Black Bullhead) Ingestion RF 3.8E-04 1.4E-05 2.2E+01 2.8E+00

PCBs Fish Fillet (Carp) Ingestion RF 9.8E-04 3.7E-05 5.7E+01 7.2E+00
COCs Identified under RME Scenario– Site Q South - Small Pond 

        Cancer Noncancer 
COC Medium Pathway Receptor RME MLE RME MLE 

Benzo(a)pyrene Surface Water Ing/Derm RF 2.7E-04 7.4E-06 NC NC 
Benzo(a)pyrene Surface Water Ing/Derm TT 2.1E-04 7.5E-05 NC NC 

 

The risks exceedances noted above range from relatively minor contributors to the exceedance of 10-4 (i.e., 
1.1x10-4, RME recreational fisher, dioxins) to more significant exceedances (i.e., 9.8x10-4, RME recreational 
fisher, PCBs).  The potentially unacceptable HI exceedances range from about two times the target HI of one 
(RME recreational fisher, dioxins) to about 57 times the target HI of one (RME recreational fisher, PCBs). 

Fishing can occur in the Site Q South Ponds; however, as noted in Section 2.3.3, fish are only present as a 
result of flood events.  As of mid-September 2008, much of Site Q South was under water; however, this is a 
temporary condition.   After the ponds dry out, fish are not reintroduced until another flood event, although 
water may collect in the ponds from precipitation.  Therefore, while it is possible that a fisher could catch 
additional fish to be frozen and eaten later, the assumption made for the RME receptor that the ponds can 
sustain a fish consumption rate of 22 fish meals per year is an overestimation of exposure.  The assumption 
that the trespasser can wade in the ponds the assumed 13 days per year under the RME scenario may also 
be an overestimate based on accessibility.  



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

  ES-13 October 2009 

  Revision 2 
J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 
Project Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

Site R 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  In 
addition, the total potential risk and the total potential HI for the trespassing teenager and the recreational 
fisher seep exposure are listed, as presented in Table 7-4.  

For the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the 
noncarcinogenic evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site R 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  4.2E-01 5.1E-03 4.7E+03 2.1E+02 
Construction/Utility Worker 8.8E-02 1.2E-02 1.1E+04 2.2E+03 
Trespassing Teenager 7.0E-03 2.0E-04 1.8E+02 5.2E+00 

Total Potential Risk and Hazard Index - Site R Seep   
  Cancer Noncancer 
 Receptor RME MLE RME MLE 
Trespassing Teenager 9.0E-07 4.8E-07 4.7E-02 2.5E-02 
Recreational Fisher 3.5E-06 1.4E-07 6.6E-02 9.0E-03 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site R 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
1,2,4-Trichlorobenzene Leachate Inhalation CW NC NC 8.6E-01 2.6E-01 
1,2-Dichloroethane Leachate Ing/Derm CW 2.9E-05 4.0E-06 1.1E-01 1.5E-02 
1,2-Dichloroethane Leachate Inhalation CW 1.1E-03 9.0E-05 1.2E+00 9.9E-02 
1,2-Dichloroethane Leachate Inhalation OW 4.0E-03 5.2E-05 1.8E-01 8.1E-03 
1,2-Dichloroethane Leachate Inhalation TT 6.7E-05 2.1E-06 6.7E-03 2.1E-04 
1,2-Dichloroethene 
(total) Leachate Inhalation CW NC NC 2.8E+00 2.1E-01 
1,2-Dichloroethene 
(total) Leachate Inhalation OW NC NC 1.0E+01 4.5E-01 
1,4-Dichlorobenzene Leachate Inhalation OW 4.5E-05 1.3E-06 1.4E-02 1.4E-03 
2,4-Dichlorophenol Leachate Ing/Derm CW NC NC 5.7E-01 1.1E-01 
2-Methylnaphthalene Leachate Ing/Derm CW NC NC 1.1E+00 2.8E-01 
2-Methylnaphthalene Leachate Inhalation CW NC NC 2.1E+00 3.3E-01 
4,4'-DDT Leachate Ing/Derm CW 8.7E-06 2.7E-06 3.6E+00 1.1E+00 
4-Chloroaniline Leachate Ing/Derm CW 6.2E-06 1.0E-06 2.0E+00 3.3E-01 
Benzene Leachate Ing/Derm CW 2.2E-05 2.8E-06 3.9E+00 5.0E-01 
Benzene Leachate Inhalation CW 1.6E-04 1.2E-05 2.5E+01 1.9E+00 
Benzene Leachate Inhalation OW 2.2E-03 2.7E-05 4.2E+01 1.8E+00 
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COCs Identified under RME Scenario– Site R 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Benzene Leachate Inhalation TT 3.8E-05 1.1E-06 1.6E+00 4.7E-02 
Benzo(a)pyrene Leachate Ing/Derm CW 7.7E-05 3.9E-05 NC NC 
Benzo(b)fluoranthene Leachate Ing/Derm CW 6.2E-04 3.1E-04 NC NC 
Benzo(k)fluoranthene Leachate Ing/Derm CW 5.7E-05 1.4E-05 NC NC 
Chlorobenzene Leachate Inhalation CW NC NC 2.8E+00 2.1E-01 
Chlorobenzene Leachate Inhalation OW NC NC 8.3E+00 3.6E-01 
Chloroform Leachate Ing/Derm CW NC NC 5.9E-01 7.5E-02 
Chloroform Leachate Inhalation CW 1.6E-04 1.2E-05 1.6E+00 1.2E-01 
Chloroform Leachate Inhalation OW 1.7E-03 2.1E-05 6.9E-01 3.0E-02 
Chloromethane Leachate Inhalation OW NC NC 3.3E+00 5.6E-01 
Dibenzo(a,h)anthracene Leachate Ing/Derm CW 1.3E-04 6.3E-05 NC NC 
Dioxin TEQ-HH Leachate Ing/Derm CW 2.3E-05 5.3E-06 5.3E-01 1.2E-01 
Manganese Leachate Ing/Derm CW NC NC 3.6E-01 1.1E-01 
MCPA Leachate Ing/Derm CW NC NC 1.6E+02 7.9E+01 
Naphthalene Leachate Inhalation CW NC NC 7.0E-01 2.1E-01 

PCBs, Total 
Combined 
Soil Ing/Derm CW 1.8E-06 9.5E-08 1.0E+00 5.5E-02 

PCBs, Total Leachate Ing/Derm CW 1.3E-02 3.3E-03 7.5E+03 1.9E+03 

Tetrachloroethene 
Combined 
Soil Inhalation CW 6.9E-06* 6.0E-07* 2.3E+00* 2.0E-01* 

Tetrachloroethene Leachate Ing/Derm CW 6.1E-02 7.7E-03 7.9E+01 9.9E+00 
Tetrachloroethene Leachate Inhalation CW 7.5E-03 5.6E-04 2.5E+03 1.9E+02 
Tetrachloroethene Leachate Inhalation OW 3.3E-01 4.0E-03 4.4E+03 1.9E+02 
Tetrachloroethene Leachate Inhalation TT 5.6E-03 1.6E-04 1.7E+02 4.8E+00 
Toluene Leachate Ing/Derm CW NC NC 1.5E+00 1.9E-01 
Toluene Leachate Inhalation CW NC NC 4.6E+00 3.5E-01 
Toluene Leachate Inhalation OW NC NC 3.5E+00 1.5E-01 
Trichloroethene Leachate Ing/Derm CW 5.0E-04 6.3E-05 NC NC 
Trichloroethene Leachate Inhalation CW 3.2E-03 2.4E-04 1.9E+02 1.4E+01 
Trichloroethene Leachate Inhalation OW 7.8E-02 9.4E-04 1.8E+02 7.8E+00 
Trichloroethene Leachate Inhalation TT 1.3E-03 3.8E-05 7.0E+00 2.0E-01 
Xylenes, Total Leachate Inhalation CW NC NC 5.1E+00 5.2E-01 
Xylenes, Total Leachate Inhalation OW NC NC 8.9E+00 5.1E-01 

*Potential risk and HI estimates based on refined modeling presented in Appendix P. 

The majority of the risk and HI exceedances noted above represent significant exceedances of the target risk 
level of 10-4 and HI of one. 

Site R is a closed industrial-waste disposal area owned by Solutia, Inc.  The site is not currently used.  Access 
to Site R is restricted by fencing and is monitored by Solutia plant personnel.  Therefore, the potential risks 
presented above represent a future scenario.  Excavation is not allowed at Site R; there are no utilities located 
in Site R, and none will be allowed.  If a currently unforeseen need for excavation were to develop in the 
future, an excavation permit would be required by Solutia, Inc., and appropriate safety and industrial 
hygiene measures would be taken to protect workers undertaking intrusive activities.  Solutia will put deed 
restrictions on Site R in the future to document these restrictions.  Therefore, the risk assessment for both the 
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industrial worker and the construction/utility worker represent very conservative, unlikely, hypothetical 
scenarios.  Because access to the site is restricted, it is unlikely for a trespasser to access the site under the 
current scenario or under the future scenario.  

Site S 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site S 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  1.0E-03 3.5E-05 6.6E+01 8.2E+00 
Construction/Utility Worker 4.3E-05 1.2E-06 1.2E+01 4.8E-01 
Trespassing Teenager 5.6E-05 8.4E-06 8.1E+00 1.2E+00 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site S 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 1.9E-05 3.4E-07 1.1E+01 2.0E-01 
PCBs Surface Soil Ing/Derm OW 9.4E-04 2.6E-05 6.6E+01 6.4E+00
PCBs Surface Soil Ing/Derm TT 4.9E-05 7.3E-06 7.8E+00 1.2E+00

 

The estimated risks for the RME outdoor industrial worker noted above for PCBs is over nine times the target 
level of 10-4.  The HIs noted above range from just over the target HI of one to over 10 times the target HI of 
one. 

The 1-acre site is currently not used.  The northern portion of the site is grassed, and its southern portion is 
covered with gravel and fenced.  Therefore, the potential risks presented above for workers represent the 
future scenario only, and the exposure frequency assumptions are very conservative given the small size of 
the site.  Additionally, due to the fencing of portions of the site and the small size, trespassers are unlikely to 
access the site frequently.   

Mississippi River 

The total potential risk and the total potential HI (as presented in Table 7-3) for the trespassing teenager and 
the recreational fisher are listed below.   
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  Total Potential Risk and Hazard Index – Mississippi River 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 4.1E-08 1.5E-08 1.7E-03 6.5E-04 
Recreational Fisher - PDA 3.9E-06 1.7E-07 6.0E-02 8.6E-03 
Recreational Fisher - UDA 3.9E-05 1.5E-06 5.3E-01 6.6E-02 
Recreational Fisher - DDA 5.3E-06 2.0E-07 8.2E-02 1.0E-02 

 

The potential risks noted above are below or within the target risk range of 10-6 to 10-4, and the potential HIs 
are below one.  Because there were no exceedances of the target risk levels, no COCs are identified. 

Final conclusions 

In summary, several areas of Sauget Area 2 were found to pose risks above the risk management 
benchmarks.  However, it should be noted that numerous conservative assumptions were made in the HHRA, 
and actual risks are likely to be lower than predicted in this report. 

Tables 7-1 to 7-4 present the total potential risks and HIs for each receptor.  Table 6-5 presents a summary of 
the COCs identified for the Sites.  As described above, the majority of the potential risks are representative of 
the future scenario.  Many of the potentially unacceptable risks and HIs were found to be acceptable under the 
MLE scenario.  Actions taken to address COCs can include a variety of technologies or institutional controls.  
Therefore, numerical remedial goals are not presented in this HHRA.  The Feasibility Study (FS) will explore 
the various options and, if necessary, a technical memorandum will be provided as an attachment to the FS 
with numerical remedial goals for specified Sites and COCs. 
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1.0   Introduction 

This report presents the baseline human health risk assessment (HHRA) for Sauget Area 2, located in Sauget 
and Cahokia, Illinois.  On November 20, 2000, the Sauget Area 2 Sites Group (SA2SG) Potential Responsible 
Parties (PRPs) signed an Administrative Order on Consent (AOC), Docket Number V-W-01-C-622, to perform 
a Remedial Investigation/Feasibility Study (RI/FS) at Sauget Area 2 Sites O, P, Q, R, and S.  The United 
States Environmental Protection Agency (USEPA) signed the AOC on November 24, 2000.  This HHRA is 
submitted to partially fulfill the requirements of Section V.2. of the AOC, and of Section 2.6 of Task 3 of the 
Scope of Work (SOW) presented as Attachment B of the AOC.  The HHRA was conducted to satisfy the AOC, 
as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990). 

The HHRA was conducted in accordance with USEPA-approved Human Health Risk Assessment Workplan 
(HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised pages), which was 
submitted as Section 11 of Volume 1 of the Support Sampling Plan (SSP) for Sauget Area 2 (URS, 2001).  A 
draft HHRA was submitted to USEPA in August, 2003 (ENSR, 2003).  USEPA provided comments on the draft 
HHRA on October 29, 2003.  Since that time, additional data in support of the RI have been collected.  To 
account for updates in risk assessment guidance since 2003, a Revised Protocol for the HHRA was submitted 
and was approved by USEPA in September 2007 (ENSR, 2007).  Therefore, this HHRA has been conducted 
in accordance with the HHRA Workplan (URS, 2001) except where methods were updated per the Revised 
Protocol (ENSR, 2007).  The HHRA Workplan and the Revised Protocol are provided as Appendix A to this 
report.  An Interim Deliverable was submitted to USEPA on April 24, 2008 (ENSR, 2008).  The Interim 
Deliverable contained many of the tables and input parameters for the risk assessment.  USEPA provided 
comments on the Interim Deliverable on June 19, 2008, with clarifications provided by USEPA on July 2, 2008.   
USEPA’s comments on both the draft HHRA (ENSR, 2003) and the Interim Deliverable (ENSR, 2008) have 
been incorporated in this document.  The data contained in the Interim Deliverable has been incorporated into 
this document. 

The HHRA was conducted using data from environmental samples collected from the study area in 
accordance with the USEPA-approved SSP (URS, 2001).  Additionally, a Supplemental Investigation (SI) was 
conducted between 2005 and 2007.  The SI was conducted to fill data gaps and to investigate non-aqueous 
phase liquid (NAPL).  Validated laboratory analytical data are compiled in the Remedial Investigation Report 
(RIR) (URS, 2009).  In addition, data from fish fillet samples from the Mississippi River collected by Menzie-
Cura (2001), in accordance with a USEPA-approved workplan, were evaluated in the HHRA. 

1.1 Baseline risk assessment 

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic exposures to 
constituents detected in samples of environmental media collected from the study area.   

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment including, 
but not limited to, the following: 

 Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation Manual 
(Parts A, D, E) (USEPA, 1989a, 2001, 2004b). 

 Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA, 1991a). 

 USEPA Soil Screening Guidance: User’s Guidance Manual, and Technical Background Document 
(USEPA, 1996a, b). 



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

 1-2 October 2009 
Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project 
Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

 Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure Factors.  
OSWER Directive 9285.6-03 (USEPA, 1991b). 

 Exposure Factors Handbook (USEPA, 1997a). 

 Land Use in CERCLA Remedy Selection Process.  OSWER Directive No. 9355.7-04 (USEPA, 
1995a). 

 Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  OSWER 9355.4-
24.   December 2002.  (USEPA, 2002b). 

 Draft Guidance for Evaluating the Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance). OSWER.  EPA530-D-02-004. November 2002.  (USEPA, 2002c). 

 Supplemental Guidance from Early-Life Exposure to Carcinogens. EPA/630/R-03/003F.  2005.  
(USEPA, 2005a). 

In addition, elements of the Illinois Environmental Protection Agency (IEPA) Tiered Approach to Corrective 
Action Objectives (TACO) (IEPA, 2007a) were used in the conduct of the HHRA. 

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health risk 
assessments developed by USEPA (USEPA, 1989a); these steps are: 

 Data Evaluation and Hazard Identification 

 Toxicity Assessment 

 Exposure Assessment 

 Risk Characterization 

1.2 Report organization 

A summary of the information presented in each section of the report is as follows. 

 Section 2.0 – Site Characterization.  This section discusses the site and its environs, describes source 
areas, potential migration pathways, and potentially impacted media.  

 Section 3.0 – Data Evaluation and Hazard Identification.  This section presents a summary of the site 
data for use in the HHRA, and the results of the process used for the selection of Constituents of 
Potential Concern (COPCs) to be quantitatively evaluated in the baseline HHRA. 

 Section 4.0 – Dose-Response Assessment.  The dose-response assessment evaluates the 
relationship between the magnitude of exposure (dose) and the potential for occurrence of specific 
health effects (response) for each COPC.  Both potential carcinogenic and noncarcinogenic effects 
are considered.  This section presents the quantitative dose-response values used in the baseline 
HHRA.  The most current USEPA verified dose-response values are used when available. 

 Section 5.0 – Exposure Assessment.  The purpose of the exposure assessment is to provide a 
quantitative estimate of the magnitude and frequency of potential exposure to COPCs by a receptor.  
This section presents the updated conceptual site model (CSM) originally presented in the HHRA 
Workplan.  Potentially exposed individuals, and the pathways through which those individuals may be 
exposed to COPCs are identified based on the physical characteristics of the site, as well as the 
current and reasonably foreseeable future uses of the site and surrounding area.  The extent of a 
receptor's exposure is estimated by constructing exposure scenarios that describe the potential 
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pathways of exposure to COPCs and the activities and behaviors of individuals that might lead to 
contact with COPCs in the environment. 

 Section 6.0 – Risk Characterization.  Risk characterization combines the results of the exposure 
assessment and the toxicity assessment to derive site-specific estimates of potentially carcinogenic 
and noncarcinogenic risks resulting from both current and reasonably foreseeable future potential 
human exposures to COPCs.  The results of the risk characterization are used to identify constituents 
of concern (COCs), which are a subset of those COPCs whose risks result in an exceedance of the 
target risk range of 1x10-6 to 1x10-4 for potential carcinogens and an exceedance of a target Hazard 
Index (HI) of 1 for noncarcinogens (that act on the same target organ), as defined in USEPA guidance 
(USEPA, 1991a), and by IEPA (2007a).  The target risk levels used for the identification of COCs are 
based on USEPA guidance and Illinois TACO guidance.  Specifically, USEPA provides the following 
guidance (USEPA, 1991a): 

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum 
exposure for both current and future land use is less than 10-4, and the non-carcinogenic hazard 
quotient is less than 1, action generally is not warranted unless there are adverse environmental 
impacts.” and,  

“The upper boundary of the risk range is not a discrete line at 1 x 10-4, although EPA generally 
uses 1 x 10-4 in making risk management decisions.  A specific risk estimate around 10-4 may 
be considered acceptable if justified based on site-specific conditions.” 

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA, 
2007a, Fact Sheet 13: Mixture Rule): 

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 
in 10,000 [10-4].  Therefore, the risk from all on-site similar acting carcinogens must be added 
together.  If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken 
to reach an acceptable risk level.” 

Within any of the steps of the risk evaluation process described above, assumptions must be made 
due to a lack of absolute scientific knowledge.  Some of the assumptions are supported by 
considerable scientific evidence, while others have less support.  The assumptions that introduce the 
greatest amount of uncertainty in this risk evaluation are discussed in Section 6.0. 

 Section 7.0 – Summary and Conclusions.  This section presents a summary of the results of the 
baseline HHRA. 

 Section 8.0 – This section presents the references used in the text.   

Tables and figures are presented at the end of the text.  Note that table numbers are based on the Section; in 
addition, the applicable RAGS Part D (USEPA, 2001) table number is listed in parentheses. 
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2.0   Site characterization 

This HHRA addresses data from environmental samples collected in accordance with the SSP (URS, 2001) 
from the areas of Sauget Area 2 identified in the AOC.  Specifically, the HHRA for Sauget Area 2 addresses 
waste, soil, groundwater, leachate, surface water, sediment, fish fillet, ambient air and soil gas in the following 
areas: 

 Sites O, P, Q, R and S; and 

 Mississippi River adjacent to the Sites. 

As discussed in Sections 1.0 and 2.0 of the SSP (URS, 2001), Sites O, P, Q, R, and S contain wastes that 
came from a wide variety of municipal and industrial sources.  The sites are bounded to the west by the 
Mississippi River and to the north, east and south by industrial and commercial properties.   

Soil gas data were evaluated in a separate technical memorandum (AECOM, 2009). 

2.1 Study area description 

Figure 2-1 presents the study area addressed by the RI/FS. 

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and Cahokia in St. 
Clair County, Illinois.  The Sauget Area 2 study area is east of the Mississippi River and south of the 
MacArthur bridge railroad tracks.  The study area is west of Route 3 (Mississippi Avenue) and north of Cargill 
Road. 

Sites Former Use Municipality 
Site O Sewage Sludge Dewatering Village of Sauget 

Site P Municipal and Industrial Waste Disposal City of East St. Louis 
Village of Sauget 

Site Q Municipal and Industrial Waste Disposal Village of Sauget 
Village of Cahokia 

Site R Industrial Waste Disposal Village of Sauget 

Site S Chemical Reprocessing Waste Disposal Village of Sauget 
 

These sites are located in an area historically used for heavy industry, including chemical manufacturing, metal 
refining and power generation, and waste disposal.  Currently the area is used for heavy industry, 
warehousing, bulk storage (coal, refined petroleum, lawn and garden products and grain), waste water 
treatment, hazardous waste treatment, waste recycling and truck terminals.  Four commercial establishments 
are located at the north end of the study area.  No residences are located within the study area.  Residential 
areas closest to Sauget Area 2 are approximately 3,000 feet east of Site P and about 3,000 feet east of Site O. 
These residential areas are located, respectively, in East St. Louis and Cahokia. 

Groundwater is not used as a source of drinking water in the area.  Both the Village of Sauget and the Village 
of Cahokia have in effect ordinances that prohibit the use of groundwater as a potable water supply.  Copies of 
these ordinances are presented in Appendix J.  
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2.2 Sites location and physical setting 

The Sauget Area 2 Sites are located in the floodplain of the Mississippi River in an area known as American 
Bottoms.  Topographically, the area consists primarily of flat bottom land, although local topographic 
irregularities do occur.  Generally, land surface in the American Bottoms slopes from north to south and from 
east to west toward the Mississippi River.  Land surface elevation ranges from 400 to 410 feet above Mean 
Sea Level (MSL) with little topographic relief.  Sauget Area 2 consists of five former disposal areas, Sites O, P, 
Q, R and S, adjacent, or in close proximity, to the Mississippi River.  These five disposal areas were given 
letter designations by the IEPA in the 1980s.  Two of these sites, Sites Q and R, are located on the wet side of 
the floodwall and levee which is operated and maintained by the United States Army Corps of Engineers 
(USACE) and the Metro East Sanitary District.  The floodwall is designed to protect the City of East St. Louis 
and the Villages of Sauget and Cahokia from flooding.  Sites O, P and S are located on the dry side of the 
floodwall and levee. 

Sauget Area 2 is located on the Mississippi River approximately two miles downstream of the confluence with 
the Missouri River.  The section of the Mississippi River adjacent to the Sites is called the Unimpounded 
Reach (United States Geological Survey, USGS, 1999), which extends from St. Louis downstream to Cairo, 
Illinois.  It is also called the Open River Reach, characterized by channelized aquatic habitats with levees to 
provide flood protection.  A rock revetment covers approximately 2,250 feet of the riverbank adjacent to Site R, 
and the remainder of the riverbank adjacent to the Sites has been developed to support barge and shipping 
traffic.  The center of the channel is maintained at a minimum depth of nine feet to allow for barge traffic.  The 
current is swift, with median flows ranging from 85,000 to 95,000 cubic feet (ft3) per second (USGS, 1999).  
Observations made during the 2002 field survey showed the river depth adjacent to Sauget Area 2 to be 
variable; ranging as deep as 35 feet, with an average depth of 16.5 feet (AMEC, 2008).  The river is estimated 
to be about 2,000 feet wide based on Google Earth (2008), which can be downloaded for free 
(http://earth.google.com/download-earth.html.)  Information regarding the use of this stretch of the river has 
been found. 

2.3 Site descriptions 

Complete site descriptions are provided in the RIR (URS, 2009).  Descriptions of the sites that are germane to 
the HHRA are included below, based on the information presented in the RIR (URS, 2009).  

2.3.1 Site O 

Located on Mobile Avenue in Sauget, Illinois, Site O occupies approximately 28 acres of land to the northeast 
of the American Bottoms Regional Wastewater Treatment Facility (ABRTF) and south of the Sauget 
Physical/Chemical Wastewater Treatment Plant (P-Chem Plant).  An access road to the ABRTF runs through 
the middle of the site.  During the development and review of the RI/FS SSP and Addenda (URS, 2002a; URS, 
2002b) the area of Site O was expanded to include  two adjacent areas, known as O North and O South, 
following the review of historical aerial photographs (See Figure 2-1).   

Formerly, the P-Chem Plant was the location of the Sauget Wastewater Treatment Plant (WWTP).  The 
Sauget WWTP began operation in approximately 1966 and treated waste from area industries and residents.  
The facility has undergone significant upgrades over time and in the 1980s, after the newly constructed 
ABRTF came on-line, the Sauget WWTP became known as the P-Chem Plant and serves currently as a pre-
treatment facility for ABRTF.    

Site O consists primarily of four sludge dewatering lagoons (sludge drying beds) which received clarified 
industrial and municipal wastes from the Sauget WWTP.  The lagoons operated from approximately July 1966 
to 1978, during which time period approximately 10 million gallons per day of wastewater was treated of which 

http://earth.google.com/download-earth.html�
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more than 95 percent was from area industries.  Initially, the sludge in the lagoons was not treated, but at 
some point during the lagoons’ use, lime was added to the sludge for neutralization (Ecology & Environment, 
1988).  The lagoons were not lined and were excavated into the Henry Formation Sand (Ecology & 
Environment, February 1998).  Currently, the lagoons are covered with low permeable soil at least two feet in 
thickness and are vegetated with grass, brush, bushes, and trees (AMEC, 2003).  

2.3.2 Site P 

Site P occupies approximately 32 acres of land located between the Illinois Central Gulf Railroad and the 
Terminal Railroad Association tracks, north of Monsanto Avenue in the Village of Sauget.  Site P was operated 
as a landfill from 1973 to approximately 1984 (USEPA, 2002d).  Site P was permitted by the IEPA to accept 
general waste from Edwin Cooper and non-chemical waste from Pharmacia (f/k/a Monsanto and hereinafter 
referred to as “Pharmacia”) (USEPA, 2002d).  The closest residential area exists approximately 3000 feet east 
of Site P.   

Site P is currently inactive and generally covered, and access to the site is unrestricted.  A nightclub and 
asphalt parking lot occupy three acres in the southeast corner of the site.  A valley (ravine) exists in the west-
central portion of the site.  This ravine was not landfilled due to the presence of a potable water line in the area 
(Ecology & Environment, 1988).  A second ravine exists in the eastern portion of the site, near the site 
boundary.  Although the western ravine was reportedly not land filled, waste material, including drum remnants 
and seeps, were observed in the bank of the ravine and on the ground surface in the vicinity of the ravine.  It 
appears that the waste materials at this location were exposed due to erosion of the bank. 

2.3.3 Site Q 

Site Q is located in the Villages of Sauget and Cahokia, Illinois, and is bordered by Sauget Site R and the old 
Union Electric Power Plant to the north, the Illinois Central Gulf Railroad and the USACE flood control levee to 
the east, and the Mississippi River to the west.  Site Q is an aggregation of several locations where various 
waste disposal activities occurred.  Also included within the boundaries which USEPA has designated for Site 
Q are several areas with no known history of waste disposal activities.  Locations within Site Q where waste 
disposal activities occurred include: 

 The old Milam/Cahokia Landfill 

 The Sauget Municipal Landfill 

 Some areas of random, unpermitted dumping 

 The Union Electric fly ash impoundments. 

Due to its large size and varied disposal history, Site Q was divided into sections based on the nature and 
extent of contamination and the anticipated remedial actions that would be recommended at the site.  The 
subdivision was initially discussed during the FS process (URS, 2004) and modified during meetings among 
USEPA, IEPA, and the SA2SG, resulting in the following sub-areas of Site Q: 

 Site Q Dogleg – The northern portion of Site Q North due east of Site R, bounded on the north and 
south by extensions of the Site R north and south boundaries. 

 Site Q North – The northern portion of Site Q minus Site Q Dogleg.  Q North and Q Dogleg together 
occupy approximately 52 acres. 

 Site Q Central – The central portion of Site Q, approximately 67 acres. 
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 Site Q South – The portion of Site Q South of the Alton & Southern Railroad, approximately 87 acres.  
The ponds in Site Q South occupy approximately 13 acres. 

Sub-area boundaries are presented in Figure 2-1.  For the purposes of the HHRA, Site Q North and the Site Q 
Dogleg have been evaluated as one area. 

During the 1990s, at least, a small pond was located in the southeast corner of Site Q Central, just north of the 
Alton & Southern Railroad (Ecology & Environment, 1997).  Two larger ephemeral ponds are located in Site Q 
South, which are affected by periodic flooding.   

Current site usage includes a roadway, Pitzman Avenue, and a bulk landscape supply terminal along Site Q 
Dogleg and part of Site Q North.  Site Q North and Q Central house a barge terminal facility.  In 2007, 
construction of a rail, river barge and truck transportation facility for the ethanol industry began on Site Q 
Central.  Five 98,900-barrel capacity ethanol storage tanks are (or will be) located on the site.  Site Q South is 
predominantly vacant open land.  Access to parts of Site Q Dogleg, and Sites Q North and Q Central is 
restricted by fences; access to Site Q South is unrestricted.     

2.3.4 Site R 

Site R is a closed industrial-waste disposal area owned by Solutia Inc., and is located between the flood 
control levee and the Mississippi River in Sauget, Illinois (USEPA, 2002d).  Site R is bordered by Riverside 
Avenue on the north and Site Q on the east and south.  The landfill has been known over time as the “Sauget 
Toxic Dump,” “Monsanto Landfill,” and the “River’s Edge Landfill” (USEPA, 2000b).  The former landfill 
occupies approximately 24 acres of the 36-acre site.   

In 1979, Pharmacia completed the installation of a clay cover on Site R to cover waste, limit infiltration through 
the landfill, and prevent direct contact with fill material.  The cover’s thickness ranges from 2 feet to 
approximately 8 feet.   

On October 3, 2002, an Administrative Order for Remedial Design and Interim Remedial Action associated 
with the Sauget Area 2 groundwater operable unit (the OU) was sent by the USEPA to a list of PRPs for the 
Sauget Area 2 Superfund Site.  The Order (Docket No. V-W-’02-C-716) directed respondents to perform a 
remedial design for the Interim Groundwater Remedy described in the associated Statement of Work (SOW) 
and the Record of Decision (ROD) dated September 30, 2002, and to implement the design by performing an 
interim remedial action.   

The selected remedy in the ROD included: 

 The installation of a 3,500-feet long “U”-shaped barrier wall to be installed between the downgradient 
boundary of SA2 Site R and the Mississippi River 

 Institutional controls 

 Groundwater recovery wells 

 The treatment and discharge of extracted groundwater 

 Groundwater quality monitoring, groundwater level monitoring, and sediment and surface water 
monitoring. 

The barrier wall consists of a U-shaped barrier wall that fully penetrates the Shallow Hydrogeologic Unit 
(SHU), the Medium Hydrogeologic Unit (MHU) and the Deep Hydrogeologic Unit (DHU) between the 
downgradient boundary of Site R and the Mississippi River.  It is designed to abate the discharge of impacted 
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groundwater from beneath Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; 
the W.G. Krummrich plant and other industries in the Sauget area.  It extends along the entire 2,000-feet 
north/south length of Site R, with the arms of the "U" extending to the eastern, upgradient end of Site R.  The 
barrier wall extends from approximately 3 feet below ground surface (bgs) to the top of bedrock.   

A system of three partially penetrating groundwater extraction wells with a capacity to pump from 0 to 2,200 
gallons per minute is used to capture groundwater discharging into the "U" shaped barrier wall.  These 
extraction wells are screened across the entire MHU and all but the bottom 10 feet of the DHU, are installed 
between the barrier wall and the upgradient side of Site R.   

Extracted groundwater is discharged via pipeline to the P-Chem plant for pretreatment and then to the ABRTF 
for final treatment and eventual discharge to the Mississippi River through the American Bottoms diffuser. 

Required routine monitoring and laboratory testing for the Groundwater Migration Control System (GMCS) was 
identified in the ROD for the OU, and consists of groundwater quality monitoring, groundwater level monitoring, 
and sediment & surface water monitoring.  Groundwater quality and groundwater level monitoring are 
conducted quarterly and surface water and sediment sampling in the Mississippi River is conducted semi-
annually. 

Specific locations and parameters to be monitored are called out in the document entitled “Groundwater 
Migration Control System Operations and Maintenance Plan.” 

Access to Site R is restricted by a perimeter fence surrounding the site and is monitored by Solutia plant 
personnel (URS, 2002a).  Additionally, warning signs are posted on the fence surrounding the site.  

2.3.5 Site S 

Site S is partially located on ABRTF (Village of Sauget) property and partially on the former Clayton Chemical 
Company property, and is situated to the west-southwest of Site O.  The site is a small disposal area of less 
than one acre in size.  The northern portion of the site is grassed and its southern portion is covered with 
gravel and is fenced.   

In the mid-1960s, solvent recovery began on the Clayton Chemical Company property.  Waste solvents were 
steam-stripped, resulting in water-laden still bottoms that were allegedly deposited in a shallow excavation that 
is now designated as Site S (USEPA, 2002d).  IEPA review of historic aerial photographs indicates that Site S 
may have been a potential drum disposal area (IEPA, 1997a).   

Between approximately 1976 and 1979, cinders and fly ash were utilized to stabilize and cover the pits, and 
breaching of the Site S pit occurred during this work (IEPA, 1997b).  Some of the Pit #3 (Site S) materials may 
have been spread on the area to the north where the first two pits were located.  The pits may also have been 
covered with sand and rock, followed by a top cover and seeding (IEPA, 1997b).   

2.4 Conceptual site model 

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM for 
human health was developed.  The purpose of the CSM is to identify source areas, potential migration 
pathways of constituents from source areas to environmental media where exposure can occur, and to identify 
potential human receptors.  The CSM is meant to be a “living” model that can be updated and modified as 
additional data become available.   
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The initial CSM for the site is presented in Figure 11-1 of the HHRA Workplan presented in Appendix A and 
was used to guide the investigation presented in the SSP and the COPC selection process in Section 3.0.  An 
updated CSM is presented in Section 5.0 (Exposure Assessment), based on the data evaluation and COPC 
selection conducted in Section 3.0.  The updated CSM provides the basis for the exposure scenarios 
evaluated in the HHRA.  The CSM is also presented in RAGS Part D format in Section 5.0. 
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3.0   Data evaluation and hazard identification 

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the nature and 
extent of release of constituents present at the site; and 2) to select a subset of these constituents identified as 
COPCs for quantitative evaluation in the risk assessment.  This step of the risk assessment involves compiling 
and summarizing the data for the risk assessment, and selecting COPCs based on a series of screening 
steps.   

3.1 Data evaluation 

The HHRA was conducted using validated data collected from the site in support of the SSP.  Data used in the 
HHRA are presented in the RIR (URS, 2009). 

3.1.1 Areas and Media 

The SSP and the SI for Sauget Area 2 was designed to investigate two major areas of the Sauget Area 2 
study area: 

 Sites O, P, Q, R and S; and 

 Mississippi River adjacent to Sites.   

The sites are being evaluated in the HHRA as follows: 

 Site O  

 Site O North 

 Site O South 

 Site P 

 Site Q 

 Site Q North 

 Site Q Central 

 Site Q South 

 Site Q Ponds 

 Site R 

 Site S 

Of the data collected in support of the SSP and the SI, analytical data for use in the HHRA are available for the 
following media: 

 Site waste; 

 Site surface soil (0-0.5 feet bgs); 

 Site subsurface soil (0.5-6 feet bgs); 

 Site leachate; 
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 Site groundwater; 

 Site Q Ponds surface water; 

 Site Q Ponds sediment; 

 Site Q Ponds fish fillet; and 

 Mississippi River surface water;  

 Mississippi River sediment; 

 Mississippi River fish fillet;  

 24-hour ambient air samples collected in the vicinity of Sites P, Q, and R/O/S; 

 Soil gas; data were evaluated in a separate technical memorandum (AECOM, 2009). 

Note that the majority of surface soil samples from the Sites were collected from 0 to 0.5 feet bgs.  Several 
surface soil samples from the supplemental investigation were collected at depths from the ground surface to 
depths up to 2 feet.  These samples have been treated as surface soil samples as deeper samples were 
collected as subsurface soil samples.  The majority of subsurface soil samples were collected from 0.5 to 6 
feet bgs; as with surface soil, depths varied slightly during the supplemental investigations. 

Analytical data for use in the HHRA from background or off-site reference locations are available for the 
following media: 

 Surface soil; 

 Subsurface soil; 

 Groundwater; 

 Upgradient surface water;  

 Upgradient sediment; and  

 Upgradient and downgradient fish fillet. 

Upwind and downwind ambient air sample sets were collected to determine the tendency of site constituents 
to enter the atmosphere and local wind patterns. Due to the large size of the study area and the difficulty with 
locating an appropriate reference area, the upwind samples were not considered as a background data set for 
purposes of the HHRA. 

Figure 3-1 shows the study area and the sample collection locations for soil, waste, groundwater, leachate, 
surface water, sediment, fish, and air. 

3.1.2 Analytes 

The SSP identified the suites of analytes for each medium.  The analytical parameters included in the risk 
assessment are identified as follows: 

 Volatile organic compounds (VOCs);  

 Semi-volatile organic compounds (SVOCs); 

 Pesticides; 

 Herbicides; 
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 Polychlorinated biphenyls (PCBs); 

 Metals; and 

 Dioxins and furans. 

All analytical data collected in support of the SSP and the SI were compiled and tabulated in a database for 
statistical analysis.  These data are presented in the Remedial Investigation Report (URS, 2009).   

Note that not all samples were analyzed for all analytes, per the USEPA-approved SSP.  The exceptions are: 

 Fish fillets were not analyzed for VOCs; these constituents are not expected to bioaccumulate, and 
the VOCs would be lost during sample preparation. 

 Dioxins and furans were analyzed in the majority of samples, but not in all samples. 

3.1.3 Sample collection and data evaluation by area and medium 

Data sets for each medium are described below.  Figure 3-1 shows sample locations for the study area.  
Figure 3-2 shows the Mississippi River fish fillet sample locations.   

3.1.3.1 Waste 

Figure 3-3 identifies the location of each waste sample for each site.  Note that soil and waste samples were 
collected from the same locations.  Continuous samples were collected from grade to 2 feet below the bottom 
of the waste material, which was between 5 and 30 feet below grade.  Three NAPL samples were collected 
from Site Q North; these samples were collected at greater than 30 feet bgs.  A screening table is included in 
Appendix B for these samples, which are not included in the quantitative risk assessment due to their depth.  
Three more shallow NAPL samples were collected from Site P at locations AT-P-4 and Leach-P-1.  These 
samples were included as a waste sample in the quantitative risk assessment 

Composite waste samples were collected from the top of the waste to the bottom of the waste and analyzed 
for metals, PCBs, pesticides, herbicides, and metals.  These samples were also analyzed using the Toxicity 
Characteristic Leaching Procedure (TCLP).  Discrete waste samples were collected from various depths within 
the waste and analyzed for dioxins and furans and VOCs.   

The waste samples are used in the evaluation of potential construction worker receptor.  Construction  
activities are assumed to occur to a depth of 15 feet bgs.  Because the waste interval started within the 0-15 
feet bgs interval at all Sites, all of the waste analytical data, both composite and discrete samples, were 
included in the evaluation.  Note that many of the discrete waste samples were collected below this range, 
where construction activities are not assumed to occur.  However, because the composite samples were 
collected across the entire waste horizon, the discrete waste samples collected below 15 feet bgs are included 
in the HHRA as they represent potential concentrations of constituents in the waste.  The TCLP samples are 
used in the evaluation of the potential soil-to-groundwater pathway, but are not used in the quantitative HHRA.  
Table A of Appendix B identifies the waste samples evaluated in the HHRA. 

3.1.3.2 Soil 

Figure 3-3 identifies the location of each soil sample for each site.  Note that soil and waste samples were 
collected from the same locations; therefore, both soil and waste locations have the same location identifier.  
Surface soil (0-0.5 feet bgs) and subsurface soil (0.5-6 feet bgs) samples were collected at each location.  As 
noted above, some variation in depth occurred during the supplemental investigation.  Subsurface soil 
samples were collected above the waste, i.e., before the waste was encountered in the boring, and did not 
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include waste materials.  Soil samples were analyzed for the full suite of analytes and dioxins and furans.  
Table A of Appendix B identifies the soil samples evaluated in the HHRA, including specific depths.  All soil 
sample and waste depths (including the NAPL samples noted above) were included in the evaluation of 
construction worker direct contact and in the evaluation of volatilization to outdoor air for all receptors.  The 
combination of surface soil, subsurface soil, waste, and NAPL is referred to as “combined soil” throughout the 
remainder of this report.  Only surface soil samples were included in the evaluation of soil direct contact for the 
outdoor industrial worker and the trespassing teenager receptors. 

3.1.3.3 Leachate 

A leachate well was installed in each of Site O North, Site P, Site Q North, Site Q Central, Site Q South, Site 
R, and Site S.  Leachate did not collect in the wells in Site P, Site Q Central, Site Q South and Site S.  
However, leachate samples were collected and analyzed from Site O North, Site Q North, and Site R.  These 
data are treated as shallow groundwater in the HHRA.  Leachate sample locations are indicated on Figure 3-4.  
Data from leachate samples collected at depths from the ground surface to 30 feet bgs were included in the 
evaluation of volatilization to outdoor air.  Table A of Appendix B identifies the leachate samples evaluated in 
the HHRA. 

3.1.3.4 Groundwater 

Figure 3-4 identifies the groundwater sample locations evaluated in the risk assessment.  For the purposes of 
the risk assessment, shallow groundwater is defined as groundwater that is encountered within 15 feet bgs, 
and shallow/mid groundwater is defined as groundwater that is encountered within 30 feet bgs, as noted in the 
workplan.  These depth intervals have been selected based on potential construction activities, which may 
occur up to 15 feet bgs, and potential for volatilization to outdoor air (groundwater present up to 30 feet bgs), 
as discussed more fully in Section 5.0.  

Samples were collected from the alluvial aquifer (AA) using direct push technology.  Samples were collected 
every 10 feet.  The sample identifier appends a depth designation to the sample location (e.g., AA-P-1-20FT).  
The full suite of analytes were analyzed in the most shallow sample collected at each location.  The analytes 
evaluated at the deeper samples followed the program outlined in Section 7 of the SSP (URS, 2001). 

The first sample at each alluvial aquifer location was generally collected within 5 feet of encountering 
groundwater.  To estimate the depth from the ground surface to groundwater, 5 feet is subtracted from the 
depth identified in the sample identification for the most shallow groundwater sample.  Therefore, all samples 
collected to a depth of 20 feet have been defined as shallow (20 feet sample depth - 5 feet = 15 feet to 
groundwater), while samples collected from between 21 and 35 feet have been defined as shallow/mid depth.  
Samples collected from greater than 35 feet have been defined as deep.  Deep groundwater samples are not 
included in the quantitative human health risk assessment; however, a separate comparison of deep 
groundwater concentrations to screening levels is included in Appendix F. 

Groundwater present up to 30 feet bgs is included for evaluation of the volatilization to outdoor air pathway.  
However, the shallowest sample within that depth interval at a given location is used as the source term for 
modeling to outdoor air.  Note that samples falling into the mid-depth category that have a corresponding 
sample collected from a more shallow depth have been defined as deep, such that the most shallow data-point 
collected from each location is used to evaluate potential volatilization from groundwater to air. 

Table A of Appendix B identifies the shallow/mid-groundwater samples evaluated in the HHRA. 
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3.1.3.5 Surface water 

Surface water sample locations included in the risk assessment are identified on Figure 3-5. Surface water  
samples were collected just above the sediment/surface water interface (about 6 inches) 

Per the SSP, surface water samples were analyzed for the full suite of analytes, with the exception that only a 
subset was analyzed for dioxins and furans.  Table A of Appendix B identifies the surface water samples 
evaluated in the HHRA. 

3.1.3.6 Sediment 

Sediment sample locations included in the risk assessment are identified on Figure 3-5.  Sediment samples 
were collected from the top six centimeters of sediment. 

Per the SSP, sediment samples were analyzed for the full suite of analytes, with the exception that only a 
subset was analyzed for dioxins and furans.  Table A of Appendix B identifies the sediment samples evaluated 
in the HHRA. 

3.1.3.7 Fish 

Fish samples of both whole body and fillet were submitted for analysis.  Per the USEPA-approved workplan, 
only fillet data are used in the HHRA, as these data are more representative of potential human fish 
consumption exposures.  Whole body fish data are evaluated in the ecological risk assessment.  Fish fillet 
samples were analyzed for the full suite of analytes (with the exception of VOCs).   

Fish fillet samples were collected as part of the SSP program from the Site Q Large Pond in November 2002.  
A sample of carp fillet and a sample of black bullhead fillet are available from the Site Q Large Pond.  This 
location is indicated in Figure 3-5. 

Fish fillet samples from the Mississippi River were collected by Menzie-Cura and Associates in October-
November 2000 at the following locations (Menzie-Cura, 2001) (see Figure 3-2): 

 The Plume Discharge Area (PDA) located adjacent to Site R; 

 The Upstream of the Discharge Area (UDA) located upstream of the study area; and  

 The Downstream of the Discharge Area (DDA) located downstream of the study area. 

Buffalo fish fillet The UDA and the DDA can be considered reference areas.  These reference areas are 
included in the risk assessment for comparison to the PDA area.  The total length of the study area from the 
UDA to the PDA is about four miles (see Figure 3-2). 

One composite buffalo fish fillet sample consisting of five fish is available from the UDA, and one composite 
consisting of three fish is available from the DDA.  Three composite samples consisting of three, two, and 
three buffalo fish fillet are available from the PDA.  Table B-1 of Appendix B identifies the composite fish fillet 
samples evaluated in the HHRA.  The fish collected from the three areas ranged in length from just over one 
foot to about two feet, with weights ranging from just over one pound to about seven pounds (Menzi-Cura, 
2001).  Their diet mainly consists of zooplankton, algae, plants, insect larvae, and other small invertebrates 
(http://www.dnr.state.mn.us/snapshots/fish/bigmouthbuffalo.html).  They are native to central United States 
(http://www.museum.state.il.us/RiverWeb/harvesting/harvest/fish/species/smallmouth_buffalo.html).  Buffalo 
fish are abundant in the Mississippi River and are often found in deeper pools (Menzi-Cura, 2001).  Given the 
size of the fish, it is likely that they travel between the three study areas (information regarding home range 
has not been identified).  Therefore, while the fish from the three areas have been evaluated separately in the 

http://www.dnr.state.mn.us/snapshots/fish/bigmouthbuffalo.html�
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HHRA, it is possible that concentrations from the three areas are really more representative of the entire 
stretch of the river. 

3.1.3.8 Ambient air 

Ambient air sample locations are indicated on Figure 3-6.  Ambient air samples were collected in the vicinity of 
Sites P, Q, and R/O/S and analyzed for VOCs, SVOCs, pesticides, PCBs, dioxins and furans, and metals.  Air 
samples were collected over a 24-hour period during hot, dry conditions (August, 2002) conducive to air 
emissions of dust and volatiles. Each sample set consisted of two upwind and two downwind samples. Four 
individual sample sets were collected from four areas within the SA2 project area. Samples were collected at 
an approximate height of six feet (breathing zone).  

These data are compared to chronic screening levels as discussed in the HHRA Workplan (Appendix A).  
However, due to the one-time sample collection, these data are not quantitatively evaluated in the HHRA.  As 
noted in the HHRA Workplan, the air pathway is addressed in the HHRA by modeling potential sources in soil, 
waste and groundwater (see Section 5.0).  Appendix G presents the ambient air data screen and results. 

3.1.4 Summary statistics 

The data for each area and medium included in the quantitative HHRA were summarized for use in the risk 
assessment.  The following guidance documents were used to develop the summary statistics: 

 Risk Assessment Guidance for Superfund: Volume I – Human Health Evaluation Manual, Part A 
(USEPA, 1989a). 

 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 
(USEPA, 2002a). 

The steps used to summarize the data by area and medium for use in identifying COPCs in the screening 
process presented in this section are discussed here.  The additional steps used to summarize the data for 
identifying exposure point concentrations (EPCs) are presented in Section 5.0. 

Data for samples and their duplicates were averaged before summary statistics are calculated, such that a 
sample and its duplicate were treated as one sample for calculation of summary statistics (including maximum 
detection and frequency of detection).  Where both the sample and the duplicate are not detected, the 
resulting values are the average of the sample-specific quantitation limits (SSQLs).  Where both the sample 
and the duplicate are detected, the resulting values are the average of the detected results.  Where one of the 
pair is reported as not detected and the other is detected, the detected concentration was used. 

Summary statistics are presented in Appendix B and include the following statistics: 

Frequency of Detection:  The frequency of detection is reported as a ratio and a percentage based on the 
total number of samples analyzed and the number of samples reported as detected for a specific 
constituent.  The number of samples used to calculate statistics reflects the treatment of non-detects 
described above. 

Maximum Detected Concentration:  This is the maximum detected concentration for each 
constituent/area/medium combination, after duplicates have been averaged. 

Minimum Detected Concentration:  This is the minimum detected concentration for each 
constituent/area/medium combination, after duplicates have been averaged. 
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Mean Detected Concentration:  This is the arithmetic mean concentration for each 
constituent/area/medium combination, after duplicates have been averaged, based on detected results 
only. 

Appendix B presents the summary statistics for each area and medium to be quantitatively evaluated in the 
HHRA.  The tables also present the screening described in Section 3.2.  The screening tables are numbered 
in accordance with RAGS Part D (USEPA, 2001).  The appendix is organized as follows: 

The tables are provided in the following order: 

 Table A - samples used in the calculation of summary statistics for each area and medium; 

 RAGS Part D Table 2.1 – Surface soil (ground surface to 2 feet bgs, see discussion above regarding 
depths).   

 RAGS Part D Table 2.2 – Combined soil (ground surface to 15 feet bgs).  This table also includes 
deep subsurface soil (>15 feet bgs).  No receptors are assumed to be exposed to soils at this depth.  
However, the data were compared to screening levels and no constituents were identified with 
maximum detected concentrations above screening levels. 

 RAGS Part D Table 2.3 – Sediment.   

 RAGS Part D Table 2.4 – Surface Water/Seep.   

 RAGS Part D Table 2.5 - Fish fillet.  

 RAGS Part D Table 2.6 - Groundwater (depth to water less than or equal to 15 feet bgs) and leachate.     

 RAGS Part D Table 2.7 – Groundwater (depth to water less than or equal to 30 feet bgs).   

3.2 Methodology for selection of Constituents of Potential Concern 

COPCs are a subset of the complete list of constituents detected in site media that are carried through the 
quantitative risk assessment process.  Selection of COPCs focuses the analysis on the most likely risk 
“drivers.”  As stated in USEPA guidance (USEPA, 1993a): 

“Most risk assessments are dominated by a few compounds and a few routes of exposure. Inclusion of all 
detected compounds at a site in the risk assessment has minimal influence on the total risk.  Moreover, 
quantitative risk calculations using data from environmental media that may contain compounds present 
at concentrations too low to adversely affect public health have no effect on the overall risk estimate for 
the site.  The use of a toxicity screen allows the risk assessment to focus on the compounds and media 
that may make significant contributions to overall risk.”   

Several factors are typically considered in selecting COPCs for a site, including background/upgradient 
concentrations, frequency of detection, toxicity, and essential nutrient status.  Each of these evaluation steps is 
called a “screening step.”  Risk calculations are conducted using the COPCs identified in these steps.  The 
steps used to identify COPCs are presented below. 

3.2.1 Evaluation of frequency of detection and essential nutrient status 

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each medium (e.g., 
sediment, surface soil, etc.).  Any constituent detected in fewer than 5% of samples, provided 20 samples are 
available, can be eliminated as COPCs.  
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Based on the frequency of detection information presented in Appendix B, only five constituents were 
eliminated based on frequency of detection.  These five constituents, listed below, were detected in one of 60 
surface water samples collected from the Mississippi River.  To evaluate the concentrations of these 
constituents, the ratio of the detected concentration to the surface water screening level is presented below: 

Constituent 

Detected 
Concentration 

(ug/L) 

Surface Water 
Screening 

Level* (ug/L) Location 

Ratio of 
Concentration: 
Screening Level 

2,4,6-Trichlorophenol 17 10 R3AU 1.7 

2,6-Dinitrotoluene 17 0.31 R4CM 54.8 

MCPA 31 3.5 R5BM 8.9 

MCPP 53 7 R5BM 7.6 

Pentachlorophenol 1.9 1 R3AU 1.9 
*Surface water screening levels and references are provided in Appendix D, Table D-2. 

With the exception of 2,6-dinitrotoluene, the detected concentrations are less than 10 times greater than the 
screening levels and are therefore unlikely to represent a hotpot.  The detection of 2,6-dinitrotoluene occurred 
at a different location than the other constituents listed above.  2,6-Dinitrotoluene was analyzed in 
groundwater, fish tissue, leachate, sediment, surface soil, subsurface soil, waste, and surface water samples.  
With the exception of the one detection in surface water, 2,6-dinitrotoluene was not detected (data were 
rejected in two groundwater samples,  two sediment samples and a soil sample, and a leachate sample).  
Therefore, the constituents listed above were eliminated as COPCs. 

Essential nutrients (i.e., calcium, iron, magnesium, sodium and potassium) were not included as COPCs 
(HHRA Workplan [Appendix A], and USEPA, 1989a).  Because iron also has toxicity screening levels, a 
comparison of detected concentrations to screening levels is presented; however, iron is eliminated as a 
COPC as an essential nutrient. 

3.2.2 Comparison to background/upgradient data 

Background/upgradient samples were collected in the vicinity of the site to provide information on levels of 
constituents typical for the local area.  The purpose of comparing site conditions to local background is to 
determine if site concentrations of constituents are representative of background concentrations, i.e., do not 
represent a release at the site and should, therefore, not be included in risk calculations.  Background 
comparisons were conducted for each medium using site-specific background data and background 
concentrations. 

3.2.2.1 Background sample locations 

Off-site, upgradient groundwater samples were collected from 13 locations, as indicated on Figure 3-1 and 
Figure 3-4, as listed below: 

 SA2-MW-5-D 

 SA2-MW-5-M 

 SA2-MW-5-S 

 UAA-1/OS-1 

 UAA-11 

 UAA-2/OS-2 
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 UAA-3/OS-3 

 UAA-4/OS-4 

 UAA-5 

 UAA-6 

 UAA-7 

 UAA-8 

 UAA-9 

Groundwater samples were collected from each of the upgradient locations at several depths.   

Five surface soil and five subsurface soil samples were collected at off-site locations, all identified in the SSP.  
These background locations are presented on Figure 3-1 and Figure 3-3 (Locations OS-1 through OS-5).  Soil 
samples (0-0.5 feet bgs and 0.5-6 feet bgs) were collected from location OS-5, located in the field immediately 
south of Site Q.  In initial discussions, USEPA requested that the two samples from this location be included in 
the HHRA risk calculations.  A comparison of detected concentrations in the samples indicated that 
concentrations of all constituents at this location are below screening levels with the exception of arsenic.  The 
detected concentration of arsenic in the surface soil sample at OS-5 is 7.1 mg/kg, which is below the maximum 
detected concentration in the surface soil background samples of 9.05 mg/kg.  The detected arsenic 
concentration in the subsurface soil sample at OS-5 is 4.4 mg/kg, which is below the maximum detected 
concentration in background subsurface soil samples of 6.7 mg/kg.  Therefore, this sample location (OS-5) is 
considered to be representative of background or reference concentrations and was included in the 
background dataset. 

Seven surface water samples and seven sediment samples were collected from an area of the Mississippi 
River upgradient of the site at location R1, indicated on Figure 3-1 and Figure 3-5. 

Fish fillet samples were collected from an upgradient and a downgradient location.  These locations were 
included in the risk assessment in order to provide a comparison of potential risks in the various areas of the 
Mississippi River. 

Upwind and downwind ambient air sample sets were collected to determine the tendency of site constituents 
to enter the atmosphere and local wind patterns. Due to the large size of the study area and the difficulty with 
locating an appropriate reference area, the upwind samples were not considered as a background data set for 
purposes of the HHRA. 

3.2.2.2 Background comparison procedures 

The procedure for determining whether a constituent concentration is consistent with background follows that 
developed by USEPA Region 4 (USEPA, 2000a) and presented in the USEPA-approved HHRA Workplan 
(Appendix A).  This guidance allows a simple comparison of the site maximum concentration to two times the 
average background concentration.  More recent guidance exists (USEPA, 2002e, USEPA, 2006c) which 
involves a more detailed statistical evaluation of the data.  However, a larger background data set would be 
needed to conduct these more detailed evaluations.   

Maximum detected concentrations of constituents in environmental media at the site were compared to 
background levels, i.e., two times the arithmetic mean (detected values only) site-specific background 
concentration.  USEPA Region 4 states that although RAGS (USEPA, 1989a) allows the use of statistics in 
data evaluation, statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most 
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cases, there are not a sufficient number of samples for conducting a statistical analysis.  Therefore, if 
maximum concentrations in an area are found to be less than background levels, then those constituents are 
eliminated from quantitative evaluation in the risk assessment.  Constituents whose maximum detected 
concentrations are above the defined background levels and not identified as an essential nutrient are retained 
for evaluation in the next step of the hazard identification process (Toxicity Screen).   

Background levels were not calculated for fish fillet samples collected from reference areas (UDA, DDA).  
Rather, risk estimates for the reference areas were calculated. Given the size of the fish, it is likely that they 
travel between the three study areas (information regarding home range has not been identified).  Therefore, 
while the fish from the three areas have been evaluated separately in the HHRA, it is possible that 
concentrations from the three areas are really more representative of the entire stretch of the river. 

Data from the off-site soil samples (five) were averaged together to derive the background concentrations.  
Separate background concentrations were derived for surface soil and subsurface soil.  Data from upgradient 
sediment samples were averaged together to derive the background concentrations for sediment, and data 
from upgradient surface water samples were averaged together to derive the background concentrations for 
surface water.  Each site groundwater location was matched to an off-site groundwater location based on 
location and physical characteristics of the site.  Samples within each site groundwater location were then 
matched to the sample from the corresponding off-site groundwater location most closely matching the depth 
of the site sample.   

The calculation of background concentrations is presented in Appendix C.  Appendix C also presents a table 
indicating the matching of each site groundwater sample to the appropriate off-site groundwater sample. 

Constituents eliminated from further consideration as COPCs based on background concentrations include the 
following: 

 Arsenic in surface soil:  Sites O, O North, O South, R, and S (Appendix B, Table 2.1) 

 Arsenic in combined soil:  Sites O South and S (Appendix B, Table 2.2) 

 Arsenic in sediment: Site Q South Large Pond, Site Q South Small Pond (Appendix B, Table 2.3) 

 Thallium in surface water: Mississippi River (Appendix B, Table 2.4) 

 Manganese in shallow groundwater: Site P (SA2-MW-2-S) and the following samples from Site Q 
South (Appendix B, Table 2.6):  

AA-Q-10-18 

Piez-7S 

SA2-MW-10-S 

SA2-MW-9-S 

SA-Q-13 

SA-Q-15 

SA-Q-16 

Of the constituents eliminated based on background, arsenic is the only potentially significant risk driver.  
Therefore, an estimate of potential risk from arsenic in background soils is presented in the risk 
characterization to further support its elimination as a COPC in surface soils in Sites O, O North, O South, R, 
and S and in combined soil in Sites O South and S. 
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3.2.3 Toxicity screen 

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998a) and IEPA 
regulations (IEPA, 2002, 2007a).  The toxicity screen was submitted to USEPA in the Interim Deliverable 
(ENSR, 2008) on April 24, 2008.  This was prior to the release of USEPA Regional Screening Levels (SLs) 
which replace the USEPA Region 9 Preliminary Remediation Goals (PRGs) and USEPA Region 3 Risk-Based 
Concentrations (RBCs) discussed below.  USEPA agreed that because the screening was conducted prior to 
the release of the SLs on May 20, 2008, the screening did not need to be conducted using the SLs.  
Additionally, a review of the data and the SLs indicated that there would be no significant changes if the SLs 
were used. 

3.2.3.1 Sources of screening criteria 

The sources of the screening values for soil, groundwater, leachate, surface water, seep water, fish fillet, and 
ambient air are discussed below. 

Soil and Sediment  

USEPA Region 9 PRGs (USEPA, 2004a) for industrial soils were used to identify COPCs for direct contact in 
soil and sediment.  Where PRGs were not available, structural similarity was used to assign a surrogate PRG.  
PRGs for noncarcinogens were adjusted by a factor of 0.1 to account for potential cumulative effects in the 
screening process.  PRGs for potential carcinogens are based on a conservative target risk level of 1x10-6 and 
were not adjusted.  The screening value for PCBs was obtained from USEPA (1998c), and the screening 
value for dioxins and furans was obtained from USEPA (1998b).  The screening values are presented in 
Appendix D, Table D-1.  No PRGs or other toxicity information are available for 4-bromophenyl ether, 2-
nitrophenol, or methyl acetate.  Therefore, as appropriate structural surrogates could not be identified and 
dose-response data are not available, these constituents have been eliminated from further consideration.  

Groundwater, Leachate, Surface Water, and Seep Water 

Groundwater in Sauget Area 2 is classified as Class I by the IEPA.  Groundwater in Sauget Area 2 is not used 
as a source of drinking water and there are ordinances in effect in the Villages of Sauget and Cahokia (see 
information provided in Appendix J) that prohibit the use of groundwater as drinking water.  Therefore, 
groundwater was not evaluated as a source of residential or industrial drinking water in the risk assessment.  
Exposure to constituents in groundwater/leachate could occur due to inhalation of constituents volatilized into 
outdoor air, or contact with constituents in groundwater/leachate exposed in an excavation trench.  The vapor 
intrusion pathway into indoor air was evaluated separately and a technical memorandum has been submitted 
to USEPA to document results and conclusions (AECOM, 2009).  The selection of COPCs for 
groundwater/leachate was conducted on a location-by-location basis.     

Direct Contact.  No screening levels are available for the incidental groundwater ingestion pathway, so 
groundwater concentrations were compared to screening levels derived for the drinking water pathway, 
resulting in a conservative screen.  Groundwater/surface water screening levels are presented in Appendix D, 
Table D-2 and were identified according to the following hierarchy:  

1. Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater.  35 III. Adm. Code 
620.410. February 2, 2002 (IEPA, 2002).  

2. 2006 Edition of the Drinking Water Standards and Health Advisories.  Office of Water.  EPA 822-R-06-
013. Maximum Contaminant Levels (USEPA, 2006a). 
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3. Tiered Approach to Corrective Action Objectives (TACO).  Appendix B, Table E.  Tier 1 Groundwater 
Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. Class I 
values.  February 23, 2007 (IEPA, 2007a).  

4. Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the 
Illinois EPA Toxicity Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-TACO 
Chemical Remediation Objectives. (IEPA, 2007b).  These values were not available at the time of the 
draft HHRA (ENSR, 2003). 

5. Region 9 PRG Table.  October 1, 2004.  Value for Tap water.  (USEPA, 2004a). Note that PRGs for 
water are not adjusted as for soil to be consistent with the drinking water criteria (IEPA, 2002; USEPA, 
2006a), which are not adjusted for cumulative effects. 

Inhalation.  The risk assessment addresses inhalation by a construction worker in an excavation trench where 
water is assumed to accumulate in the trench.  Per the HHRA Work Plan (URS, 2001), a 15-foot bgs 
excavation depth is assumed for contact with groundwater and inhalation in an excavation trench.  COPCs for 
the inhalation pathway for the construction worker receptor were identified as those COPCs identified for direct 
contact in shallow groundwater with Henry’s Law Constants greater than 10-5 atm m3/mol and molecular 
weights less than 200 grams/mol (USEPA, 2004a).  Several receptors are assumed to be exposed via 
inhalation to VOCs in outdoor air originating from groundwater.  Volatilization from groundwater through the 
soil column to outdoor air is generally assumed to occur at depths of up to 30 feet bgs (defined here as mid 
and shallow groundwater and leachate).  COPCs for this pathway were identified by comparing concentrations 
of constituents for the analyte groups VOCs and SVOCs to the screening levels for direct contact, and further 
focusing on those COPCs with Henry’s Law Constants greater than 10-5 atm m3/mol and molecular weights 
less than 200 grams/mol (USEPA, 2004a).   

The groundwater and leachate screening levels were also used to identify COPCs in surface water and seep 
water. 

Fish fillet   

USEPA Region 9 PRGs are not available for fish fillet.  Therefore, fish fillet data were compared to the USEPA 
Region 3 RBCs for fish (USEPA, 2007a).  As fish fillet data were available for evaluation, a comparison of 
surface water data to human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA, 
2006b) was not required.  As previously noted, surface water data were compared to the groundwater 
screening levels described above.  The RBCs for fish tissue are presented in Appendix D, Table D-3. 

Air   

Ambient air data were compared to USEPA Region 9 PRGs (USEPA, 2004a).  Air PRGs, adjusted as 
described above for soil, are presented in Appendix D, Table 4.  

Summary 

Appendix D presents the specific screening values used in this risk assessment for the industrial soil/sediment 
screen, the groundwater, leachate, surface water, and seep screen, and the fish tissue screen, and the 
ambient air screen.   
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3.2.3.2 Screening methodology 

Constituents in an area/medium that did not screen out based on background, essential nutrient status, and/or 
frequency of detection with maximum concentrations greater than the toxicity screening criteria are included as 
COPCs.  Where no COPCs are identified for an area/medium, that area/medium is not evaluated quantitatively 
in the HHRA. 

3.3 Hazard identification 

This section presents the results of the COPC screening by medium and area.  COPCs identified here are 
included in subsequent risk calculations. 

3.3.1 Soils and waste 

Data for site soils were compared to background, industrial direct contact screening values and the soil to 
groundwater pathway screening values.  Calculation of background concentrations of constituents in soils is 
presented in Appendix C Table C-2 for surface soils and Table C-3 for combined soils.  Two screens were 
conducted for soil – surface soil and combined soils.  The combined soil screen consists of data from surface 
soil, subsurface soil, and waste samples.  The data collected from these three media represent the media that 
could potentially be contacted by a future construction worker, as well as a potential source of constituents to 
outdoor air.   

The surface soil screen consists of data collected from the top 0.5 foot bgs, and is intended to represent the 
portion of the soil column to which a non-excavation receptor may potentially be exposed.  As previously 
noted, some of the surface soil samples from the supplemental investigation were collected at depths from the 
ground surface to depths up to 2 feet.   

Subsurface soil samples were generally collected from 0.5 to 6 feet bgs, with some variation in exact depths. 
Continuous waste samples were collected from grade to 2 feet below the bottom of the waste material, which 
was between 5 and 30 feet below grade.  The waste samples are used in the evaluation of potential 
construction activities, which are assumed to occur to a depth of 15 feet bgs, as well as volatilization to outdoor 
air, which is assumed to occur from a depth of 30 feet bgs.  All of the waste analytical data, both composite 
and discrete samples, were included in the evaluation.  The designation “combined soil” includes surface soil, 
subsurface soil, and waste samples, while the designations “surface soil” and “subsurface soil” refer only to 
soil samples, distinguished by depth.  Appendix B Table A presents the samples included in the screening for 
each Site as well as the depth for each sample. 

Maximum constituent concentrations in surface soil and combined soil in all Sites were compared to industrial 
screening values for direct contact.  The screening tables are presented in Appendix B. 

Surface Soil.  COPCs in surface soil are identified in Table 3-1.  COPCs were identified in Site O, Site O North, 
Site P, Site Q Central, Site Q North, Site Q South, and Site S.  No COPCs were identified in Site O South or 
Site R surface soils.  Figure 3-7 presents the locations of the COPCs in surface soil by analyte group.   

Combined Soil.  COPCs in combined soil are identified in Table 3-2.  COPCs in combined soils were identified 
in all Sites (O, O North, O South, P, Q Central, Q North, Q South, R, S).  Figure 3-8 presents the locations of 
the COPCs in combined soils by analyte group.   

3.3.2 Groundwater and leachate 

Data for groundwater were compared to drinking water screening values.  Calculation of background 
concentrations of constituents in groundwater is presented in Appendix C Table C-5, and the matching of site 
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to off-site locations is presented in Table C-1.  Three screens were conducted on groundwater/leachate – 
shallow, shallow/mid, and deep, as described below. 

Three hydrogeologic units are present at the site, the  SHU, the MHU, and the DHU.  In addition, samples 
were collected from bedrock (BDRK) and alluvial aquifer (AA) profiling locations.  The SHU is 30 feet thick, 
spanning from the ground surface to 30 feet bgs (URS, 2009).  The MHU is 40 feet thick, spanning from 30-70 
feet bgs (URS, 2009).  The DHU is 40 feet thick, spanning from 70-110 feet bgs (URS, 2009).  For the 
purposes of the HHRA, potential exposures exist where depth to groundwater is from the ground surface to 30 
feet bgs, as discussed above.  Therefore, samples from the MHU, DHU, and bedrock are not included in the 
evaluation of potential health risks.  Data from these samples are compared to groundwater screening levels in 
Appendix F. 

Groundwater samples from the SHU with depths to groundwater between 0 and 30 feet bgs were included in 
the evaluation.  Depth to groundwater was estimated as the average of the depth to groundwater 
measurements listed in Table 4-5 of the Remedial Investigation Report (URS, 2009).  Groundwater samples 
from the AA and SHU locations have been categorized as described below into either shallow groundwater 
(depth to groundwater 0-15 feet bgs) and mid groundwater (depth to groundwater 15-30 feet bgs).  Leachate 
samples have been included as shallow groundwater.   

 Samples were collected from the alluvial aquifer using direct push technology.  Samples were 
collected every 10 feet.  The sample identifier appends a depth designation to the sample location 
(e.g., AA-P-1-20FT).  The first sample at each alluvial aquifer location was generally collected within 5 
feet of encountering groundwater.  To estimate the depth from the ground surface to groundwater, 5 
feet is subtracted from the depth identified in the sample identification for the most shallow 
groundwater sample.  Therefore, all samples collected to a depth of 20 feet have been defined as 
shallow (20 feet sample depth - 5 feet = 15 feet to groundwater), while samples collected from 
between 21 and 35 feet have been defined as shallow/mid depth.  Samples collected from greater 
than 35 feet have been defined as deep.  Deep groundwater samples are not included in the 
quantitative human health risk assessment; however, a separate comparison of deep groundwater 
concentrations to screening levels is presented in Appendix F. 

 Groundwater samples from the SHU were defined as shallow where depth to groundwater is 0-15 feet 
bgs or mid where depth to groundwater is 15-30 feet bgs.  However, the shallowest sample within that 
depth interval at a given location is used as the source term for modeling to outdoor air.  Note that 
samples falling into the mid-depth category that have a corresponding sample collected from a more 
shallow depth have been defined as deep, such that the most shallow data-point collected from each 
location is used to evaluate potential volatilization from groundwater to outdoor air.  This applies to the 
deeper samples collected from the following locations: 

 AA-O-1 

 AA-O-2 

 AA-P-1 

 AA-P-2 

 AA-Q-6 

 AA-Q-7 

 AA-Q-8 

 AA-S-1 
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 AA-S-3 

 B-25B 

 B-29B 

3.3.2.1 Leachate, shallow and mid groundwater 

The selection of COPCs for groundwater was conducted on a location-by-location basis.  The screening tables 
are presented in Appendix B, which lists each location included in the analysis.  Screening intervals and/or 
sample depths are also included.  Locations with samples in the shallow groundwater range (up to 15 feet bgs) 
were used to select COPCs for the future construction worker scenario as well as the potential volatilization to 
ambient air pathway.  Locations with groundwater samples in the shallow range are listed below: 

Site Location 

O AA-O-1 

O AA-O-2 

O GM-19A 

O SA2-MW-4-S 

P SA2-MW-1-S 

P SA2-MW-2-S 

P SA2-MW-3-S 

Q Central SA-Q-5 

Q South AA-Q-10 

Q South SA2-MW-10-S 

Q South SA-Q-10 

Q South SA-Q-13 

Q South SA-Q-15 

Q South SA-Q-16 

Q South SA-Q-9 

R B-24A 

S SA-S-2 

 

Locations with samples in the mid-depth range (up to 30 feet bgs) were used to select COPCs for the potential 
volatilization to ambient air pathway, as listed below: 

Site Location 

O AA-CLAY-2 

O AA-O-3 

O SA-O-2 

O SA-O-3 
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Site Location 

O SA-O-4 

O North AA-CLAY-1 

O North GM-60A 

O South AA-O-5 

P AA-P-1 

P AA-P-10 

P AA-P-2 

P AA-P-3 

P AA-P-4 

P AA-P-5 

P AA-P-6 

P AA-P-7 

P AA-P-9 

P AA-SLAY-1 

P OSAA-1 

P SA-P-1 

P SA-P-2 

P SA-P-3 

Q Central SA-Q-6 

Q Central SA-Q-7 

Q North SA-Q-1 

Q South AA-Q-6 

Q South AA-Q-7 

Q South AA-Q-8 

Q South Piez-7S 

Q South SA2-MW-9-S 

Q South SA-Q-11 

Q South SA-Q-12 

Q South SA-Q-14 

Q South UAA-10 

R AA-R-1 

R B-22A 

R B-25A 

R B-28A 
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Site Location 

S AA-S-1 

S AA-S-2 

S AA-S-3 

S SA-S-1 

 

As noted previously, the shallowest sample within that depth interval at a given location is used as the source 
term for modeling to outdoor air.  Note that samples falling into the mid-depth category that have a 
corresponding sample collected from a more shallow depth have been defined as deep, such that the most 
shallow data-point collected from each location is used to evaluate potential volatilization from groundwater to 
outdoor air.  The deeper samples from all of these locations are screened against the IEPA Class I standards 
(see Appendix F). 

Leachate data were treated as shallow groundwater samples in the screening process. 

Ordinances are in effect that prohibit the use of groundwater as a potable water supply source (Appendix J).  
Therefore, a drinking water scenario is not included in the risk assessment.  Groundwater COPCs were 
identified to evaluate potential incidental exposures to groundwater (i.e., non-drinking water scenarios), 
including incidental contact by a construction worker that may excavate to a depth where groundwater would 
be exposed in the excavation, or potential volatilization of VOCs through the soil column to outdoor air. 

The results of the COPC selection are presented in Table 3-3 for shallow groundwater and leachate (for 
evaluation of the construction worker receptor), and Table 3-4 for mid/shallow groundwater and leachate (for 
evaluation of the air pathway).  COPCs for the construction worker pathway were identified in Sites O, Q 
Central, Q North, Q South, R, and S.  COPCs were identified for the volatilization to outdoor pathway in the 
same Sites.  Figure 3-9 indicates the locations of the groundwater and leachate COPCs.     

3.3.3 Sediment 

Maximum constituent concentrations in sediment in the Site Q Ponds and in the Mississippi River were 
compared to industrial soil screening values for direct contact, per the HHRA Workplan.  Calculation of 
upgradient concentrations of constituents in Mississippi River sediment is presented in Appendix C Table C-4. 
The screening table is presented in Appendix B. 

PCBs were identified as a COPC in the Site Q Ponds.  In addition, dieldrin was identified as a COPC in the 
Site Q Small Pond.  Arsenic and acrolein were identified as COPC in Mississippi River sediment, as shown in 
Table 3-5 and in Figure 3-10.  The following locations in the Mississippi River had arsenic concentrations 
greater than the calculated upgradient sediment concentration of 4.66 mg/kg: 

 R2AD 

 R3BM 

 R5BN 

 R6AD 

 R6AM 

 R6AU 
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 Station 2 - PDA2 

3.3.4 Surface water and Seeps 

Maximum constituent concentrations in surface water in the Site Q Ponds and in the Mississippi River were 
compared to the screening values for surface water.  Additionally, maximum detected concentrations in seeps 
in Site R and Site Q were compared to the screening values for surface water.  Calculation of upgradient 
concentrations of constituents in Mississippi River surface water is presented in Appendix C Table C-6.  The 
screening table is presented in Appendix B.   

COPCs for the Site Q Ponds, Mississippi River, and the Site Q Central and Site R Seeps are shown in Table 
3-6 and in Figure 3-10.  COPCs were identified in the river, the ponds, and in the seeps. 

3.3.5 Fish 

Maximum constituent concentrations in fish fillet samples collected from the Site Q Large Pond and in the 
Mississippi River were compared to the screening values for fish tissue.  The screening table is presented in 
Appendix B.    

Several COPCs were identified in fillet samples of carp and black bullhead in the Site Q Large Pond, and in 
buffalo fish fillet in the Mississippi River.  These COPCs are indicated on Table 3-7.  Figure 3-11 indicates the 
locations of the COPCs in fish fillet. 
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4.0   Dose-response assessment 

The purpose of the dose-response assessment is to identify the types of adverse health effects a constituent 
may potentially cause, and to define the relationship between the dose of a constituent and the likelihood or 
magnitude of an adverse effect (response) (USEPA, 1989a).  Adverse effects are classified by USEPA as 
potentially carcinogenic or noncarcinogenic (i.e., potential effects other than cancer).  Dose-response 
relationships are defined by USEPA for oral exposure and for exposure by inhalation.  Oral toxicity values are 
also used to assess dermal exposures, with appropriate adjustments, because USEPA has not yet developed 
values for this route of exposure.  Combining the results of the toxicity assessment with information on the 
magnitude of potential human exposure provides an estimate of potential risk. 

Numerical toxicity values are generally obtained from USEPA databases/sources.  The dose-response 
relationship is often determined from laboratory studies conducted under controlled conditions with laboratory 
animals.  These laboratory studies are controlled to minimize responses due to confounding variables, and are 
conducted at relatively high dose levels to ensure that responses can be observed using as few animals as 
possible in the experiments.  Mathematical models or uncertainty factors are used to extrapolate the relatively 
high doses administered to animals to predict potential human responses at dose levels far below those tested 
in animals.  Humans are typically exposed to constituents in the environment at levels much lower than those 
tested in animals.  These low doses may be detoxified or rendered inactive by the myriad of protective 
mechanisms that are present in humans (Ames et al., 1987) and that may not function at the high dose levels 
used in animal experiments.  Therefore, the results of these animal studies may only be of limited use in 
accurately predicting a dose-response relationship in humans.  However, to be protective of human health, 
USEPA incorporates many conservative assumptions and safety factors when deriving numerical toxicity 
criteria from laboratory studies, as discussed below. 

This section contains six subsections.  Section 4.1 describes the sources of toxicity values.  Section 4.2 
describes USEPA’s approach for developing noncarcinogenic toxicity values.  Section 4.3 describes the 
toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.  Section 4.4 discusses 
constituent-specific dose-response data for PCBs, dioxins and furans, and benzene.  Section 4.5 discusses 
the methods used to derive dermal toxicity values and presents absorption adjustment factors (AAFs) used to 
account for differences in absorption in the environmental medium and in the dose-response study.  Section 
4.6 discusses age-dependant adjustment factors (ADAFs) for potentially mutagenic carcinogens. 

4.1 Sources of toxicity values 

The USEPA’s guidance regarding the hierarchy of sources of human health dose-response values in risk 
assessment was followed (USEPA, 2003a).  Sources of the published dose-response values in this risk 
assessment include USEPA’s Integrated Risk Information System (IRIS) (USEPA, 2008), Provisional Peer-
Reviewed Toxicity Values (PPRTVs), Minimal Risk Levels (MRLs) published by the Agency for Toxic 
Substances and Disease Registry (ATSDR, 2007), California Environmental Protection Agency (CalEPA, 
2005, 2008) and the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b). 

The primary (Tier 1) USEPA source of dose-response values is IRIS, an on-line computer database of 
toxicological information (USEPA, 2008).  The IRIS database is updated monthly to provide the most current 
USEPA verified dose-response values.  As defined by the USEPA (1997b), a dose-response value is “Work 
Group-Verified” if all available information on the value has been examined by an Agency Work Group, the 
value has been calculated using current Work Group methodology, a unanimous consensus has been 
reached on the value by the Work Group, and the value appears on IRIS. 
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When a dose-response value is not available from IRIS, PPRTVs or other provisional values published by the 
USEPA National Center for Environmental Assessment (NCEA) in Cincinnati are used (Tier 2 values).  
PPRTVs were provided to the SA2SG by USEPA on June 26, 2008.  

If dose-response values were not available from IRIS (Tier 1) or PPRTV (Tier 2), a Tier 3 source is used.  Tier 
3 sources include ATSDR MRLs (ATSDR, 2007), CalEPA values (CalEPA, 2005, 2008), or USEPA’s HEAST 
(USEPA, 1997b).  HEAST was formerly published annually by the USEPA and provides a compilation of dose-
response values available at the time of publishing.  Because HEAST is no longer updated regularly, the dose-
response values provided may not represent the most current values available.  In addition, the dose-response 
values provided by HEAST are considered to be provisional, i.e., the value has had some form of agency 
review, but does not appear on IRIS.  The HEAST values may or may not have been generated through the 
Agency Work Group process, but the values generally use all available information, use current methodology, 
and a consensus was reached by Agency scientists on the value.  HEAST is, therefore, considered to be an 
unverified source of dose-response values and should be used only if no dose-response value is available 
from IRIS or the NCEA.  Therefore, the hierarchy of dose-response value sources correlates in general with 
the level of confidence in the values, with the values directly provided by HEAST having the least level of 
confidence.   

4.2 Noncarcinogenic toxicity assessment 

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which no 
adverse effect occurs or, conversely, above which an adverse effect may be seen.  This dose is called the 
threshold dose.  A conservative estimate of the true threshold dose is called a No Observed Adverse Effect 
Level (NOAEL).  The lowest dose at which an adverse effect has been observed is called a Lowest Observed 
Adverse Effect Level (LOAEL).  By applying uncertainty factors to the NOAEL or the LOAEL, Reference Doses 
(RfDs) for chronic exposure to constituents with noncarcinogenic effects have been developed by USEPA 
(1997b, 2008). 

In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to the 
toxic effects of a constituent as the most sensitive species used in the laboratory studies.  Moreover, the RfD is 
developed based on the most sensitive or critical adverse health effect observed in the study population, with 
the assumption that if the most critical effect is prevented, then all other potential toxic effects are prevented.  
Uncertainty factors are applied to the NOAEL (or LOAEL, when a NOAEL is unavailable) for this critical effect 
to account for uncertainties associated with the dose-response relationship.  These include using an animal 
study to derive a human toxicity value, extrapolating from a LOAEL to a NOAEL, extrapolating from a 
subchronic (partial lifetime) to a chronic lifetime exposure, and evaluating sensitive subpopulations.  Generally, 
a 10-fold factor is used to account for each of these uncertainties; thus, the total uncertainty factor can range 
from 10 to 10,000.  In addition, an uncertainty factor or a modifying factor of up to 10 can be used to account 
for inadequacies in the database or other uncertainties.  The resulting RfDs are very conservative, i.e., health 
protective, because of the use of the large uncertainty factors.  For constituents with noncarcinogenic effects, 
an RfD provides reasonable certainty that no noncarcinogenic health effects are expected to occur even if 
daily exposures were to occur at the RfD level for a lifetime.  RfDs and exposure doses are expressed in units 
of milligrams of a constituent per kilogram of body weight per day (mg/kg-day).  The lower the RfD value, the 
lower is the assumed threshold for effects, and the greater the assumed toxicity. 

In identifying the appropriate RfD, the duration of exposure was considered.  Chronic dose-response values 
apply to exposures lasting greater than seven years, while subchronic dose-response values apply to 
exposures lasting fewer than seven years (USEPA, 1989).  Therefore, for evaluation of the future construction 
worker whose exposure is assumed to last one year, subchronic dose-response values were used.  
Subchronic dose-response values are selected according to the same hierarchy of sources as chronic dose-
response values.  For many constituents, a subchronic dose-response value may be derived from the chronic 
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dose-response value by removing the uncertainty factors applied for extrapolation from a subchronic study to a 
chronic exposure period.  Subchronic dose-response data are not available for every constituent for which a 
chronic dose-response value has been derived.  For a COPC lacking a subchronic RfD or for which a 
subchronic RfD could not be derived by removal of the applied subchronic-to-chronic extrapolation uncertainty 
factor, the chronic dose-response value was used.  NCEA, ATSDR (2007) and HEAST (1997b) provided a 
number of subchronic dose-response values, which are not available on IRIS.  It should be noted that the 
intermediate MRLs are applicable to exposure durations of one year or less rather than seven years; however 
they are applicable to the construction worker scenario, which is has a one-year exposure duration. 

Table 4-1 summarizes the chronic toxicity information for COPCs with potential noncarcinogenic effects for the 
oral route of exposure, and Table 4-2 summarizes the subchronic toxicity information.  For each COPC, the 
chemical abstracts service number (CAS number), the dose-response value (RfD), and the reference for the 
toxicity value are presented.  In addition, the USEPA confidence level in the value, the uncertainty factor, the 
modifying factor, the study animal, study method, target organ and critical effect upon which the toxicity value 
is based are also presented for each COPC, where available.  The confidence level is provided where 
available, and is based on the confidence in the study and the extent of toxicity information available for that 
constituent.  Adjustments for dermal absorption are discussed in Section 4.6.   

Table 4-3 summarizes the chronic toxicity information for COPCs with potential noncarcinogenic effects for the 
inhalation route of exposure, and Table 4-4 summarizes the subchronic toxicity information.  For each COPC, 
the CAS number and the toxicity value are presented.  Inhalation RfD (in units of mg/kg-day) values are 
calculated from Reference Concentrations (RfC) (in units of mg/m3) assuming a 70 kg adult breathes 20 m3 of 
air per day.  Both values are presented where available.  In addition, the reference for the toxicity value, the 
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal, study 
method, target organ and critical effect upon which the toxicity value is based are also presented for each 
constituent.  Due to the great uncertainties involved, USEPA generally does not support use of oral toxicity 
values to evaluate inhalation exposures (USEPA, 1994). 

4.3 Carcinogenic toxicity assessment 

USEPA has developed new carcinogen risk assessment guidelines (USEPA, 2005b) that revise and replace 
the previous carcinogen risk assessment guidelines.  However, the carcinogen risk assessments for many of 
the constituents listed in USEPA’s IRIS database still follow the classification system developed in the previous 
guidance (USEPA, 1999).  The classification system in the previous guidance was developed according to the 
weight of evidence from epidemiologic and animal studies: 

Group A  - Human Carcinogen (sufficient evidence of carcinogenicity in humans) 

Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity in humans; B2 - 
sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence in 
humans) 

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in animals and 
inadequate or lack of human data) 

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no evidence)  

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in adequate 
studies) 



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

 4-4 October 2009 
Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project 
Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

In the previous guidance, it was assumed that there is some finite level of risk associated with each non-zero 
dose.  The USEPA has developed computerized models that extrapolate dose-response relations observed at 
the relatively high doses used in animal studies to the low dose levels encountered by humans in 
environmental situations.  The mathematical models developed by USEPA assume no threshold, and use both 
animal and human data (where available) to develop a potency estimate for a given constituent.  The potency 
estimate, called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)-1; the higher the CSF, the 
greater the carcinogenic potential. 

USEPA (2005b) places greater emphasis on critically evaluating all available data from which a default option 
may be invoked if needed in the absence of critical information.  The guidance also emphasizes the use of 
mode of action data.  Mode of action is defined as a sequence of key events and processes, starting with 
interaction of an agent with a cell and resulting in cancer formation.  Some modes of action are anticipated to 
be mutagenic and are assessed with a linear approach.  Other modes of action may be modeled with either 
linear or nonlinear approaches after a rigorous analysis of available data under the guidance provided in the 
framework for mode of action analysis.  USEPA (2005b) uses a weight of evidence narrative rather than the 
classification system that was used in the previous guidance.  The following descriptors are recommended 
along with the weight of evidence narrative: 

 Carcinogenic to humans – this descriptor indicates strong evidence of human carcinogenicity. 

 Likely to be carcinogenic to humans – this descriptor is appropriate when the weight of evidence is 
adequate to demonstrate carcinogenic potential to humans. 

 Suggestive evidence of carcinogenic potential – this descriptor is appropriate when the weight of 
evidence is suggestive of carcinogenicity; a concern for potential carcinogenic effects in humans is 
raised, but the data are judged not sufficient for a stronger conclusion.   

 Inadequate information to assess carcinogenic potential – this descriptor is appropriate when available 
data are judged inadequate for applying one of the other descriptors. 

 Not likely to be carcinogenic to humans – this descriptor is appropriate when the available data are 
considered robust for deciding that there is no basis for human hazard concern. 

More than one descriptor can be used when a constituent’s effects differ by dose or exposure route.   

While these represent important advances in carcinogen risk assessment, the approach has not generally 
been implemented for constituents with toxicity values on IRIS.  Therefore, the alphanumeric system is still 
presented on IRIS and is included here. 

Table 4-5 summarizes the toxicity information for COPCs classified by the USEPA as potential carcinogens for 
the oral route of exposure.  For each constituent, the CAS number, USEPA carcinogenicity class, the oral 
cancer-slope factor and the reference are provided.  In addition, the study animal and route of exposure upon 
which the CSF is based are presented.  Adjustments for dermal absorption are discussed in Section 4.6.   

Table 4-6 summarizes the toxicity information for COPCs classified by the USEPA as potential carcinogens for 
the inhalation route of exposure.  For each constituent, the CAS number, USEPA carcinogenicity class, the 
inhalation cancer slope factor and unit risk factor (provided in units of (ug/m3)-1) and the reference are 
provided.  In addition, the study animal and route of exposure upon which the CSF is based are presented.  
The CSF is calculated from the unit risk assuming a 70 kg adult breathes 20 m3 of air per day. 

Note that a CSF is available for benzo(a)pyrene, but not for other potentially carcinogenic polycyclic aromatic 
Hydrocarbons (PAHs).  Therefore, CSFs were derived following USEPA guidance (USEPA, 1993b) by 
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applying the applicable relative potency factor for each PAH to the CSF for benzo(a)pyrene, as indicated in 
Tables 4-5 and 4-6. 

4.4 Constituent-specific dose-response 

Additional detail regarding the dose-response data for PCBs, dioxins and furans, and benzene is presented 
below. 

4.4.1 PCB dose-response 

The biphenyl structure of PCBs consists of two aromatic 6-member rings connected by a single bond.  There 
are five locations on each ring that can be chlorinated, and there are 209 individual PCB congeners, each 
identified by a unique congener number.  Structurally, PCB congeners can be classified into groups based on 
the number of chlorines per molecule (e.g., monochloro-, dichloro-, trichloro-, up to decachloro-biphenyl).  
These groups are referred to as homologs.   

Aroclor mixtures are the commercial mixtures of PCBs that were used in industry.  The Aroclors are identified 
numerically (e.g., Aroclor 1260, Aroclor 1016).  The higher the Aroclor number, the more enriched is the 
mixture in congeners containing higher numbers of chlorines.  Each Aroclor mixture exhibits a characteristic, 
however overlapping, range of congeners, and Aroclors are identified and quantitated in samples by 
comparing the sample results to Aroclor standards.   

Total PCBs in a sample can be calculated by summing the Aroclor concentrations.  Alternatively, PCBs can be 
quantitated by homolog and the homolog concentrations summed to give a total PCB concentration.  This 
latter method was used in the Sauget Area 2 risk assessment because samples were analyzed for homologs 
rather than Aroclors. 

Risks from potential exposures to PCBs have been calculated using the most current guidance available from 
USEPA.  Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2008).  Total PCB concentrations 
were calculated for each sample by summing the separate homolog concentrations.  The total PCB 
concentrations were used to calculate the PCB exposure dose to be combined with the verified cancer slope 
factors listed in IRIS (USEPA, 2008).  Guidance provided in IRIS specifies three tiers of human slope factors 
for environmental PCBs: high risk and persistence, low risk and persistence, and lowest risk and persistence.  
The choice of slope factors for use depends on the medium of exposure and PCB chlorine content, as outlined 
in IRIS (USEPA, 2008).  These values are presented in Table 4-7.  Based on a review of the media evaluated 
in the risk assessment and the CSF selection criteria, the CSF value of 2 (mg/kg-day)-1 was used in the 
Sauget Area 2 risk assessment, which is the slope factor for high risk and persistence PCBs. 

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD for a 
PCB mixture, the oral reference dose for Aroclor 1254 of 0.00002 mg/kg-day. 

4.4.2 Dioxin and furan dose-response 

The potential carcinogenic and noncarcinogenic effects associated with exposure to dioxin and furan 
congeners in environmental media were assessed in accordance with the approach developed by USEPA 
(1989b).  Risks and hazard quotients (HQs) were calculated for 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-
TCDD) and the dioxin and furan congeners using the cancer slope factor for 2,3,7,8-TCDD listed in HEAST for 
cancer risk and the ATSDR MRL (ATSDR, 2007) for noncancer HQ, and using the toxic equivalency factors 
(TEFs) provided by World Health Organization (WHO) (Van den Berg et al., 2006) for humans.  The TEFs are 
fractions that equate the potential toxicity of each congener to that of 2,3,7,8-TCDD.  The TEFs are listed in 
Table 4-8.  For each sample, the reported sample concentration (or the SSQL for non-detected congeners) for 
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each dioxin and furan congener having a TEF listed by WHO was multiplied by its TEF, resulting in a dioxin 
toxic equivalent concentration for humans (Dioxin TEQ-HH).  The Dioxin TEQ-HH values for each of the 
congeners were then added together for each sample and treated as one sample concentration in the risk 
assessment.  The cancer slope factor for 2,3,7,8-TCDD was used to calculate potential carcinogenic risks 
resulting from potential exposure to Dioxin-TEQ HH and the ATSDR MRL (ATSDR, 2007) was used to 
calculate noncarcinogenic HQ.   

4.4.3 Benzene dose-response 

As indicated in Tables 4-5 and 4-6 a range of oral CSFs and unit risk factors are available for benzene from 
IRIS (USEPA, 2008).  The IRIS file states that:  

At present, the true cancer risk from exposure to benzene cannot be ascertained, even though dose-
response data are used in the quantitative cancer risk analysis, because of uncertainties in the low-dose 
exposure scenarios and lack of clear understanding of the mode of action. A range of estimates of risk is 
recommended, each having equal scientific plausibility. The range estimates are maximum likelihood 
values (i.e., best statistical estimates) and were derived from observable dose responses using a linear 
extrapolation model to estimate low environmental exposure risks. The extrapolation range is on the order 
of 20-60 depending on what environmental level is of interest. This range is fairly low and thus does not 
suggest any unusual lack of plausibility about the estimates. The use of a linear model is a default public 
health protective approach and an argument both for and against recognizing supra- and sublinear 
relationships at low doses and nonthreshold or threshold modes of action on exposure to benzene. 
Therefore, the true risk could be either higher or lower. The numerical difference between the 1985 risk 
estimate (2.6 x 10-2 at 1 ppm or 8.1 x 10-6 at 1 ug/m3) compared to the new high-end risk (2.5 x 10-2 at 1 
ppm or 7.8 x 10-6 at 1 ug/m3) is insignificant  and no scientific inferences about the merit of one value 
versus the other should be made. 

Because all values within the range have equal scientific plausibility, the potential risks are calculated using the 
mid-point of the range for both oral and inhalation exposures.  Section 6.5.2.3 of the uncertainty evaluation 
presents and discusses potential risks at both the high and low ends of the range. 

4.5 Absorption  

Dermal and oral absorption factors are discussed below. 

4.5.1 Dermal absorption 

As there are no dermal dose-response values, oral dose-response values are used to evaluate dermal 
exposures.  The equation for calculating dermal absorption gives rise to an absorbed dose, making it 
necessary to adjust the oral toxicity factor to account for an absorbed rather than an administered dose.  This 
adjustment accounts for the absorption efficiency in the critical study, which forms the basis of the RfD or CSF.  
For example, in the case where oral absorption in the critical study is essentially complete (i.e., 100%), the 
absorbed dose is equivalent to the administered dose, and therefore no adjustment is necessary.  USEPA 
(2004b, Exhibit 4-1) provides recommended adjustment factors for oral dose-response values.  For organic 
constituents, no adjustment is considered necessary, since their gastrointestinal absorption is generally high.  
Several of the inorganics evaluated in this risk assessment require adjustment, as indicated in Table 4-1. 

The next step is to determine dermal absorption fractions for COPCs in soil.  The dermal absorption fraction 
(DAF) accounts for lower absorption through the skin.  USEPA (2004b) provides constituent-specific dermal 
absorption fractions for a limited number of constituents.  Table 4-9 shows the dermal absorption fractions for 
each of the COPCs.  USEPA (2004b) does not provide DAFs for volatile constituents, which are expected to 
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volatilize and are therefore evaluated in the ambient air pathway.  Default values are not provided for 
inorganics.  Therefore, DAFs for inorganics were obtained from USEPA Region 4 guidance (USEPA, 2000a). 

4.5.2 Oral absorption adjustment factors 

Bioavailability is the measure of the degree to which a constituent may be systemically absorbed following 
exposure.  In accordance with USEPA guidance (USEPA, 1989a, 1992a), oral AAFs for bioavailability were 
used in conducting this risk assessment.  To estimate the potential risk to human health that may be posed by 
the presence of COPCs in soils, it is first necessary to estimate the human exposure dose of each constituent.  
The exposure dose is then combined with an estimate of the toxicity of the constituent to produce an estimate 
of risk posed to human health. 

The estimate of toxicity of a constituent, the dose-response value, can be derived from human epidemiological 
data, but it is most often derived from experiments with laboratory animals.  The dose-response value can be 
calculated based on the administered dose of the constituent (similar to the human exposure dose) or, when 
data are available, based on the absorbed dose, or internal dose, of the constituent. 

In animals, as in humans, the administered dose is not necessarily completely absorbed.  Moreover, 
differences in absorption exist between laboratory animals and humans, as well as between different media 
and routes of exposure.  Therefore, it is not always appropriate to directly apply a dose-response value to the 
human exposure dose.  In many cases, a correction factor in the calculation of risk is needed to account for 
differences between absorption in the toxicity study and absorption likely to occur upon human exposure to a 
constituent.  Without such a correction, the estimate of human health risk could be over- or under-estimated. 

This correction factor is termed the absorption adjustment factor, or AAF.  The AAF is used to adjust the 
human exposure dose so that it is expressed in the same terms as the doses used to generate the dose-
response curve in the dose-response study.  The AAF is the ratio between the estimated human absorption for 
the specific medium and route of exposure, and the known or estimated absorption for the laboratory study 
from which the dose-response value was derived.  

 

 

 

The use of an AAF allows appropriate adjustments to be made to the administered dose of a constituent when 
the efficiency of absorption between environmental exposure and experimental exposure is known or expected 
to differ because of physiological effects and/or matrix or vehicle effects. 

AAFs can have numerical values less than one or greater than one.  When the toxicity curve is based on 
administered dose data, and if it is estimated that the fraction absorbed from the site-specific exposure or 
medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.  This does not mean 
that there is 100% absorption, only that the magnitude of absorption is the same in both cases.  There are 
situations in which it is expected that the fraction absorbed from a site-related exposure would be higher than 
that in the laboratory study.  There are also situations where the reverse could occur.  Thus, use of AAFs 
provides more accurate and more realistic estimates of potential human health risk.  USEPA recommended 
values (DAFs) were used for dermal exposures (USEPA, 2004b).  Oral AAFs were derived by ENSR for 
PAHs, PCBs, dioxins and furans, arsenic, and chromium in Appendix H.  In the absence of detailed 
toxicological information on a COPC, a default value of 1.0 is used for oral exposures.   

study response-dose the in absorbed fraction

exposure talenvironmen the for humans in absorbed fraction
AAFs
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Support for the Use of AAFs in Agency Guidance 

The use of absorption factors is recommended by USEPA for use in risk assessment when the “medium of 
exposure in the site exposure assessment differs from the medium of exposure assumed by the dose-
response value” (USEPA, 1989a).  In other guidance (USEPA, 1992a), USEPA states: 

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or gastrointestinal 
tract, may often be less than the potential dose if the material is only partly bioavailable.  Where data on 
bioavailability are known, adjustments to the potential dose to convert it to applied dose and internal dose 
may be made. 

This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation.  The 
bioavailability factor would then take into account the ability of the constituent to be extracted from the 
matrix, absorption through the exchange boundary, and any other losses between ingestion and contact 
with lung or gastrointestinal tract. 

Oral AAFs used in this risk assessment are presented in Table 4-9.  The derivation of the oral AAFs are 
presented in Appendix H. 

4.6 Age-dependant adjustment factors 

USEPA guidance for early life exposure to carcinogens (USEPA, 2005a) requires that potential risks from 
constituents that act by a mutagenic mode of action be calculated differently than constituents that do not act 
via a mutagenic mode of action.  The trespassing teenager (aged 7-18) is the only receptor to which an age-
specific mutagenic mode of action evaluation is applicable.  The following ADAFs were used, in accordance 
with USEPA guidance (USEPA, 2005a): 

 Ages 7  < 16: ADAF = 3; 

 Ages 16 to 18: ADAF = 1. 

The exposure factors used to evaluate the trespassing teenager are presented in Table 5-3.  The majority of 
the exposure period uses the same ADAF (3).  Therefore an ADAF of 3 will be applied to COPCs acting via 
mutagenic mode of action for the trespassing teenager.  Potentially carcinogenic PAHs may act via mutagenic 
mode of action (USEPA, 2008).  No other COPCs are assumed to act via mutagenic mode of action.  
Therefore, ADAFs are applied to the risk estimate for potentially carcinogenic PAHs for the trespassing 
teenager. 
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5.0   Exposure assessment 

The purpose of the exposure assessment is to predict the magnitude and frequency of potential human 
exposure to each of the COPC retained for quantitative evaluation in the HHRA.  The first step in the exposure 
assessment process is the characterization of the setting of the site and surrounding area.  Current and 
potential future site uses and potential receptors (i.e., people who may contact the impacted environmental 
media of interest) are then identified.  Potential exposure scenarios identifying appropriate environmental 
media and exposure pathways for current and potential future site uses and receptors are then developed.  
Those potential exposure pathways for which COPCs are identified and are judged to be complete are 
evaluated quantitatively in the risk assessment.  This information is used to develop or update the CSM for the 
site. 

To estimate the potential risk to human health that may be posed by the presence of COPCs in environmental 
media in the study area, it is first necessary to estimate the potential exposure dose of each COPC for each 
receptor.  The exposure dose is estimated for each constituent via each exposure route/pathway by which the 
receptor is assumed to be exposed.  Reasonable maximum exposure (RME) scenarios, and most likely 
exposure (MLE) scenarios based on appropriate USEPA guidance are both evaluated in the quantitative risk 
assessment.  Exposure dose equations combine the estimates of constituent concentration in the 
environmental medium of interest with assumptions regarding the type and magnitude of each receptor's 
potential exposure to provide a numerical estimate of the exposure dose.  The exposure dose is defined as the 
amount of COPC taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body 
weight per day (mg/kg-day).  The exposure doses are combined with the toxicity values to estimate potential 
risks and HIs for each receptor. 

This section contains five subsections.  Section 5.1 presents the updated CSM for the site and identifies the 
potential exposure scenarios and receptors.  Section 5.2 presents methods for quantifying potential exposures.  
Section 5.3 presents the receptor-specific exposure parameters.  Section 5.4 identifies EPCs.  Section 5.5 
presents the constituent-specific exposure parameters. 

5.1 Conceptual site model 

To guide identification of appropriate exposure pathways and receptors for evaluation in the risk assessment, 
a CSM for human health was developed as part of the scoping activities in the HHRA Workplan (presented in 
Appendix A).  The purpose of the CSM is to identify source areas, potential migration pathways of constituents 
from source areas to environmental media where exposure can occur, and to identify potential human 
receptors.  The CSM is meant to be a “living” model that can be updated and modified as additional data 
become available.   

The initial CSM for the site is presented in Figure 11-1 of Appendix A. Table 11-2 of Appendix A presented the 
matrix of receptors and pathways by area and medium that would be considered for evaluation in the risk 
assessment.  The CSM and the receptor area matrix have not changed based on a review of the analytical 
results and the COPC selection process.  The CSM is presented in Figure 5-1.  Table 5-1presents the 
exposure pathway selection.  Both are discussed below.   

5.1.1 Identification of media for exposure evaluation 

5.1.1.1 Sites 

In Sauget Area 2, the sites are identified as Sites O, P, Q, R, and S.  These are identified as source areas in 
the CSM (Figure 5-1).  Constituents in the Sites may leach to underlying groundwater.  In accordance with the 
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SSP, waste samples in the sites were analyzed by TCLP to address the potential leaching to groundwater 
pathway.  During the supplemental investigations, subsurface soil samples were also analyzed by TCLP. 

COPCs were identified in samples of shallow groundwater in Sites O, Q Central, Q South, R, and S, and in 
leachate in Sites O North, Q North, and R (Table 3-3).  COPCs (VOCs and SVOCs) were identified in samples 
of mid-groundwater in Sites O, Q Central, Q North, Q South, R, and S (Table 3-4).  Groundwater, therefore, is 
identified as a secondary source in the CSM (Figure 5-1), and these COPCs are quantitatively evaluated in the 
HHRA.   

VOCs identified as COPCs in shallow/mid groundwater and in leachate may volatilize and infiltrate into outdoor 
air, and this potential exposure pathway (Figure 5-1) is evaluated in the HHRA.  Construction work may occur 
to depths at which shallow groundwater may be encountered by direct contact, and this pathway is evaluated 
in the HHRA.  It is assumed that construction could occur to depths up to 15 feet bgs.  It is assumed that 
volatilization of VOCs to outdoor air can occur from groundwater up to 30 feet bgs, although this pathway is 
more commonly evaluated for groundwater less than 15 feet bgs (MADEP, 1995). 

VOCs present in the subsurface (in soils, groundwater, or as NAPL) may volatilize and migrate into the air of 
overlying buildings.  This pathway is being evaluated separately and a technical memorandum has been 
submitted to USEPA (AECOM, 2009) to document results and conclusions.  

No COPCs were identified in surface soil in Site R, therefore, this medium is not further evaluated in the 
HHRA.  COPCs were identified in surface soil for the remaining Sites.  COPCs in surface soil may be 
suspended in dusts in outdoor air. 

COPCs in combined soil (surface soil, subsurface soil, and waste were identified in all Sites (Table 3-2).  
Volatile COPCs in combined soils may volatilize to ambient air.  Non-volatile COPCs in combined soils may 
become suspended in excavation dusts.   

Exposures to COPCs in outdoor air as well as direct contact with soils are evaluated as potential exposure 
pathways in the HHRA (Figure 5-1).  

COPCs were identified in sediment in the Site Q Ponds (Table 3-5), surface water in the Site Q Ponds (Table 
3-6), and in fish fillet samples collected from the Site Q Large Pond (Table 3-7).   

5.1.1.2 Mississippi River 

Surface water and sediment samples in the Mississippi River were collected and analyzed and evaluated as 
one area in the HHRA.  Fish fillet samples were collected from three transects, one upstream, one 
downstream, and one adjacent to the Sites.  Water samples were collected from three seeps along the river 
bank, one in Site R and two in Site Q Central.  COPCs were identified in surface water and seep water (Table 
3-6) and sediment (Table 3-7).  COPCs were also identified in fish fillet samples (Table 3-7).  

5.1.2 Identification of receptors and potential exposure scenarios 

Exposure scenarios are developed on the basis of the CSM for a site.  A general identification of exposure 
pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1).  A more detailed summary is 
provided in Table 5-1.  

5.1.2.1 Sites 

Sauget Area 2 Sites have been used for industrial purposes for many years (since the 1930s or earlier) and 
use of these areas is expected to remain industrial.  The Sites within Sauget Area 2 are zoned 
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commercial/industrial and it is likely that the Sites will continue to be used well into the reasonably foreseeable 
future for commercial/industrial purposes.  Therefore, the Sites were evaluated for non-residential use 
scenarios. 

Receptors were identified for the Sites based on the CSM (Figure 5-1 and Table 5-1) and the COPCs 
identified in media in the Sites.  COPCs were identified in groundwater in Sites O, Q Central, Q South, R, and 
S, in leachate in Sites O North, Q North, and R, and in soils in all Sites, except for surface soil in Site R.  
COPCs were identified in surface water, sediment, and fish fillet in the Site Q Ponds. 

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to COPCs in 
surface soil via incidental ingestion and dermal contact, and via inhalation of non-volatile COPCs that may be 
suspended as dusts from surface soils.  Additionally, these receptors are evaluated for potential exposure to 
COPCs that may volatilize into outdoor air from underlying groundwater and from soils (combined surface soil, 
subsurface soil, and waste). 

An on-site construction/utility worker is evaluated for potential exposure to COPCs in combined soils via 
incidental ingestion and dermal contact, and via inhalation of particulates suspended during excavation activity 
as well as volatile emissions.  Construction/utility work is assumed to occur up to depths of 15 feet bgs as 
noted above.  Due to the shallow depth of groundwater in limited areas, the construction/utility worker may 
contact groundwater during excavation.  Therefore, the construction worker is assumed to be exposed to 
COPCs in shallow groundwater via incidental ingestion and dermal contact, and via inhalation of COPCs 
volatilized from standing water in an excavation trench.  COPCs in shallow groundwater and leachate were 
identified in Sites O, O North, Q Central, Q North, Q South, R, and S 

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in surface 
water and sediment from the Site Q Ponds.  Additionally, the recreational fisher is evaluated for potential 
exposure to COPCs in and fish fillet from the Site Q Large Pond.   

5.1.2.2 Mississippi River 

A recreational fisher and a trespassing teenager are evaluated for potential exposure to COPCs in sediment, 
and surface water in the Mississippi River.  In addition, the recreational angler is evaluated for potential 
exposure to fish fillet from the Mississippi River.  Both receptors are evaluated for potential exposure to seeps 
in the Mississippi River in Sites Q and R. 

5.2 Quantification of potential exposures 

To estimate the potential risk to human health that may be posed by the presence of COPCs at the Sites, it is 
first necessary to estimate the potential exposure dose of each COPC.  The exposure dose is estimated for 
each constituent via each exposure pathway by which the receptor is assumed to be exposed.  Exposure dose 
equations combine the estimates of constituent concentration in the environmental medium of interest with 
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a numerical 
estimate of the exposure dose.  The exposure dose is defined as the amount of COPC taken into the receptor 
and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-day).   

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects.  The Chronic 
Daily Intake (CDI) is used to estimate a receptor’s potential intake from exposure to COPCs.  According to 
USEPA (1989a), the CDI for noncarcinogens should be calculated by averaging the dose over the period of 
time for which the receptor is assumed to be exposed.  Therefore, the averaging period is the same as the 
exposure duration.  For COPCs with potential carcinogenic effects, however, CDI is calculated by averaging 
exposure over the receptor’s assumed lifetime (70 years).  Therefore, the averaging period is the same as the 
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CFxABSxEDxEFxSIRxCS
CDI o

receptor’s assumed lifetime.  The standardized equations for estimating a receptor’s average daily dose (both 
lifetime and chronic) are presented below, followed by descriptions of receptor-specific exposure parameters 
(Section 5.3) and constituent-specific parameters (Section 5.5). 

5.2.1 Estimating potential exposure from ingestion of and dermal contact with soil or 
sediment 

Chronic Daily Intake Following Incidental Ingestion of Soil or Sediment (mg/kg-day): 

 

 

where: 

CDI  = Chronic Daily Intake (mg/kg-day) 
CS  = Soil or sediment concentration (mg/kg soil) 
IR  = Soil ingestion rate (mg soil/day) 
EF  = Exposure frequency (days/year) 
ED  = Exposure duration (year) 
ABSo = Oral absorption fraction (unitless) 
CF  = Unit conversion factor (kg soil/106 mg soil) 
BW  = Body weight (kg) 
AT  = Averaging time (days) 

 Chronic Daily Intake Following Dermal Contact with Soil or Sediment (mg/kg-day): 

 

 

where: 

CDI  = Chronic Daily Intake (mg/kg-day) 
CS  = Soil concentration (mg/kg soil) 
SA  = Exposed skin surface area (cm2/day) 
AF  = Soil to skin adherence factor (mg soil/cm2) 
EF  = Exposure frequency (days) 
ED  = Exposure duration (year) 
ABSd = Dermal absorption fraction (unitless) 
CF  = Unit conversion factor (kg soil/106 mg soil) 
BW  = Body weight (kg) 
AT  = Averaging time (days) 

5.2.2 Estimating potential exposure via inhalation 

Chronic Daily Intake Following Inhalation of COPC (mg/kg-day): 

 

BWxAT

CFxABSxEDxEFxAFxSAxCS
CDI d

BWxAT

EDxEFxETxIRxCA
CDI 
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where: 

CDI   = Chronic Daily Intake (mg/kg-day) 
CA  = Air concentration (mg/m3) 
IR  = Inhalation rate (m3/hr) 
ET  = Exposure time (hours/day) 
EF  = Exposure frequency (days/year) 
ED  = Exposure duration (year) 
BW  = Body weight (kg) 
AT  = Averaging time (days) 

5.2.3 Estimating potential exposure from groundwater/surface water 

Chronic Daily Intake Following Ingestion of Water (mg/kg-day):  

 

 

where: 

CDI   = Chronic Daily Intake (mg/kg-day) 
CW  = Water concentration (mg/L) 
IR  = Water ingestion rate (L/day) 
EF  = Exposure frequency (days/year) 
ED  = Exposure duration (year) 
BW  = Body weight (kg) 
AT  = Averaging time (days) 

The equation used to estimate a receptor's potential exposure via dermal contact with groundwater is as 
follows.  

  
ATxBW

SAxEDxEFxEVxDA
CDI

event
  

where: 

CDI    = Chronic Daily Intake (dermally absorbed dose) (mg/kg-day) 
DAevent  = Absorbed Dose per Event (mg/cm2-event) 
SA   = Surface Area (cm2) 
EV   = Event Frequency (events/day) 
EF   = Exposure Frequency (days/year) 
ED   = Exposure Duration (years) 
BW   = Body Weight (kg) 
AT   = Averaging Time (years) 

BWxAT

EDxEFxIRxCW
CDI 
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The calculation of the dose absorbed per unit area per event (DAevent) is as follows for inorganics or highly 
ionized organics: 

      CFxETxPCxCW = DAevent  

where: 

DAevent  = Absorbed Dose per Event (mg/cm2-event) 
CW   = Concentration in Water (mg/L) 
PC   = Permeability Constant (cm/hr) 
ET   = Exposure Time (hr/event) 
CF   = Conversion factor (L/1000 cm3) 

The calculation of DAevent is as follows for organics: 

If ET < t*, then:   
π

ETxT6
CFxCWxPCxFA2DAevent       

If ET > t*, then   






























2

2

event
)B1(

B3B31
T2

B1

ET
xCFxCWxPCFAxDA    

where: 

DAevent = Absorbed Dose per Event (mg/cm2-event) 
FA  = Fraction Absorbed water (dimensionless) 
PC  = Permeability Constant (cm/hour) 
CW  = Concentration in Water (mg/L) 
T  = Lag Time per event (hr/event) 
ET  = Exposure Time (hr/event) 
t*  = Time to Steady State (hr) = 2.4T 
B  = Dimensionless ratio of the PC of a chemical through the stratum corneum  
   relative to its permeability constant across the viable epidermis 
CF  = Conversion Factor (L/1000 cm3) 

Parameters for Water Dermal Dose Calculation 

The estimation of exposure doses resulting from incidental dermal contact with shallow groundwater and 
surface water requires the use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr).  
This method assumes that the behavior of constituents dissolved in water is described by Fick's Law.  In Fick's 
Law, the steady-state flux of the solute across the skin (mg/cm2/hr) equals the permeability constant (PC 
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm3).  This approach 
is discussed by USEPA (USEPA, 1989a; 2004b). 

The PC values were derived from USEPA (2004b) Exhibit B-3.  For the COPCs lacking PCs in the USEPA 
guidance, PCs were calculated using the USEPA algorithms.  In addition to PCs, several other parameters are 
necessary to calculate dermal dose from exposure to organic compounds in water.  These parameters, also 
obtained from USEPA (2004b), Exhibit B-3, include the ratio of the permeability coefficient of a chemical 
through the stratum corneum relative to its permeability coefficient across the viable epidermis (B, 
dimensionless), lag time (�, hours/event), and time to steady state (t*, hours).  Parameters for constituents not 
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available from USEPA (2004b) were calculated.  Note that the spreadsheets that accompany RAGS Part E 
(USEPA, 2004b) (available on USEPA’s website http://www.epa.gov/oerrpage/superfund/programs/risk/ragse/) 
were used to obtain the parameters, as the printed version often shows 0.0 for small values.  Table 5-2 
presents the dermal dose parameters, and Table 5-3 presents the calculations for COPCs lacking values in 
USEPA (2004b).        

5.2.4 Estimating potential exposure from fish consumption 

Chronic Daily Intake Following Fish Consumption (mg/kg-day):  

 

 

where: 

CDI   = Chronic Daily Intake (mg/kg-day) 
CF  = Concentration in fish fillet (mg/kg) 
IR  = Ingestion rate (kg/day) 
EF  = Exposure frequency (days/year) 
ED  = Exposure duration (years) 
AT  = Averaging time (days) 
BW  = Body weight (kg) 

Appendix N presents the exposure dose and risk calculation spreadsheets.  The risk results are discussed in 
Section 6.0.  Note that the spreadsheets presented in Appendix N handle averaging time in a slightly different 
but mathematically equivalent manner.  Averaging time for potential carcinogens is equal to the assumed 
lifetime (70 years) multiplied by 365 days; averaging time for noncarcinogens is equal to the exposure duration 
multiplied by 365 days.  Intermediate “calculated” values are derived on the first page of each spreadsheet to 
account for the averaging time to simplify the calculations on the subsequent pages, as follows: 

 Exposure Frequency:   Exposure Frequency/365 days = fraction  

 Exposure Duration (potential carcinogens):  Exposure Duration/70 years = fraction 

 Exposure Duration (noncarcinogens):  Exposure Duration/Exposure Duration = 1 

5.3 Receptor-specific exposure parameters 

The following subsections present the parameters that were used to evaluate each of the potential receptors in 
the HHRA.  Both RME and MLE scenarios were evaluated for each receptor.  Receptor-specific exposure 
parameters are presented below (Sections 5.3.1 to 5.3.4).  Derivation of surface area and dermal adherence 
factors is discussed in Section 5.3.5.  Both the receptor-specific and the common exposure parameters were 
presented in the HHRA Workplan and Revised Protocol (Appendix A). 

5.3.1 Outdoor industrial worker 

The outdoor industrial worker is assumed to be potentially exposed to COPCs in surface soil via incidental 
ingestion and dermal contact, and via inhalation of non-volatile COPCs that may be suspended as dusts from 
surface soils.  Additionally, the outdoor industrial worker is assumed to be exposed to COPCs that may 
volatilize into outdoor air from underlying groundwater and from soils (combined surface soil, subsurface soil, 
and waste).  

BWxAT

EDxEFxIRxCF
CDI 

http://www.epa.gov/oerrpage/superfund/programs/risk/ragse/�
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The worker is assumed to be potentially exposed to COPCs in soil and groundwater (inhalation only) at the 
Sites for 190 days per year (discussed below) for 25 years under the RME scenario (USEPA, 1991b) and for 7 
years under the MLE scenario (USEPA, 1997a).  Other exposure assumptions, including soil ingestion rates, 
inhalation rates, and dermal contact exposure assumptions are shown in Table 5-4. 

Exposure Frequency 

The exposure frequency of 190 days per year was derived using the standard default exposure frequency of 
250 days per year (USEPA, 1991b) and applying a meteorological factor.  A meteorological factor is generally 
used to account for the fraction of the year during which exposure to constituents in soils may occur (Sheehan 
et al., 1991; USEPA, 1989a).  It is reasonable to assume that direct contact with soil or intrusive activities will 
not occur for the outdoor industrial worker during inclement weather, i.e., when it is raining or snowing, when 
the ground is wet or frozen, or when snow or ice (32 degrees F) are covering the ground.  This is not to say 
that workers would not be outdoors on such days, only that the soil would not be available for significant 
contact either because it is wet or frozen.  Thus the frequency of contact with potentially impacted soil is 
adjusted for these site-specific meteorological conditions (USEPA, 1989a). 

There are only a few metrics that can be used to describe the fraction of the year when meteorological 
conditions are likely to limit exposure.  These include temperature and the amount of precipitation per day and 
per year, which includes rain, snow and ice.  While measures are collected hourly, the National Weather 
Service (NWS, 1986-1995) reports the number of days when precipitation is greater than 0.01 inches (one 
one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in their annual summary data.  
The number of days with precipitation greater than 0.1 inches is selected as the best representation of when 
exposure is likely to be limited by snow, rain, or ice.  The National Oceanographic and Atmospheric 
Administration (NOAA) provides daily temperature data.  It is assumed that exposure to soils is limited by 
temperatures less than 32 degrees F.  Therefore, evaluating exposure to soils to those days with less than 0.1 
inch of precipitation and temperatures above 32 degrees F is reasonable. 

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological factor is 
derived for use in the exposure equations.  On the average, 66 days/year in this area receive 0.1 or greater 
inches of precipitation, and there are typically 27 days/year with a mean temperature of 32 degrees F or below.  
Accounting for days when both events occur (assumed to be 10% of the rain days or 6 days/year), the number 
of inclement days, 87, can be calculated (27 + 66 – 6 = 87).  It is assumed that these days are evenly spaced 
throughout the course of the year.  The meteorological factor is then calculated (87/365 = 24%).  Thus it is 
assumed that exposure to soils will not occur for the outdoor industrial worker 24% of the assumed days of 
exposure (exposure frequency) due to weather restrictions, or alternatively exposure will occur 76% of the 
days.  The exposure frequency of 190 days per year is derived from the default of 250 days per year (USEPA, 
1991) multiplied by 76%. 

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the Compilation of Air 
Pollution Emission Factors, which assumes that soil suspension will not occur on days with more than 0.01 
inches of precipitation (USEPA, 1995b).  It is probable, however, that this metric both over- and under-
estimates the potential exposure in some conditions.  For, example, it is possible that some exposure to soils 
may occur on days when it rains just over 0.1 inches in the early morning and then the ground dries during the 
course of the day.  Alternatively, significant rainfall, such as greater than 1 inch, is likely to saturate the soil for 
consecutive days, and several inches of snow (which may fall all on one day with one storm) may cover the 
ground and inhibit direct contact for several days.  With both of these considerations in mind, it is likely that a 
meteorological factor based on inclement days defined as precipitation greater than 0.1 inches and average 
temperatures less than 32 degrees F is reasonable. 
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5.3.2 Trespassing teenager 

The trespassing teenager is assumed to be potentially exposed to COPCs in surface soil via incidental 
ingestion and dermal contact, and via inhalation of non-volatile COPCs that may be suspended as dusts from 
surface soils.  Additionally, the trespassing teenager is assumed to be exposed to COPCs that may volatilize 
into outdoor air from underlying groundwater and from soils (combined surface soil, subsurface soil, and 
waste).  The trespassing teenager is also assumed to be potentially exposed to COPCs in surface water, seep 
water, and sediment via incidental ingestion and dermal contact. 

The trespassing teenager is assumed to be potentially exposed for 11 years (from age 7 to age 18).  The 
trespassing teenager is assumed to be potentially exposed to COPCs in soil and groundwater (inhalation only) 
at the Sites for 26 days per year under the RME scenario (equivalent to 1 day per week for 6 months per year) 
and 13 days per year under the MLE scenario (equivalent to 1 day every other week for 6 months per year).  
Other exposure assumptions, including soil ingestion rates, inhalation rates, and dermal contact exposure 
assumptions are shown in Table 5-5. 

5.3.3 Construction/utility worker 

An on-site construction/utility worker is evaluated for potential exposure to COPCs in combined soils via 
incidental ingestion and dermal contact, and via inhalation of particulates suspended during excavation activity 
as well as volatile emissions.  The construction worker is also assumed to be exposed to COPCs in shallow 
groundwater via incidental ingestion and dermal contact, and via inhalation of COPCs volatilized from standing 
water in an excavation trench.   

It is assumed that potential future construction or utility activities involving subsurface excavation would occur 
over a one-year exposure duration.  Under the RME scenario, it is assumed that excavation activities last for 
two months, with a total exposure frequency of 40 days per year (5 days per week for 2 months).  Under the 
MLE scenario, it is assumed that excavation activities last for one month, with a total exposure frequency of 20 
days (5 days per week for 1 month).  It should be noted that the exposure frequency is a conservative estimate 
of the number of days per year that a construction worker or utility worker may be involved with intrusive 
activities at a construction site or intrusive utility maintenance.  The potential for daily (work day) exposures to 
soils not including intrusive work is evaluated under the outdoor industrial worker exposure scenario described 
in Section 5.3.1.  Other exposure assumptions, including soil ingestion rates, inhalation rates, and dermal 
contact exposure assumptions are shown in Table 5-6.  The MLE soil ingestion rate was derived as described 
below. 

MLE Soil Ingestion Rate 

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities.  Currently, there are little or 
no reliable quantitative data available for estimating adult soil ingestion rates.  USEPA risk assessment 
guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario (USEPA, 1989a, 
1991b) as well as in an industrial scenario (USEPA, 2002b); these values have been used in the RME 
scenario.  USEPA (2002b) recommends an ingestion rate of 330 mg/day for a construction worker; this value 
is used for the RME scenario.  As described below, an alternate value has been derived for the MLE scenario. 

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their 
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the “Standard Default 
Exposure Factors” Directive (USEPA, 1991b); the 480 mg/day value was not presented in the table of default 
exposure factors.  The Agency states:  “For certain outdoor activities in the commercial/industrial setting (e.g., 
construction or landscaping), a soil ingestion rate of 480 mg/day may be used; however, this type of work is 
usually short-term and is often dictated by the weather.  Thus, exposure duration would generally be less than 
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one year and exposure frequency would vary according to site-specific construction/maintenance plans.”  
However, some regions and state agencies have stipulated the use of this value to evaluate a construction 
worker exposure scenario.  The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 
mg/day, was recently reviewed by the USEPA (USEPA, 1997a), which stated that, “Given the lack of 
supporting measurements, these estimates must be considered conjectural.”   

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a loading 
of 3.5 mg/cm2.  This value was based on a layer of soil on skin assumed to be 0.005 cm deep, a soil density of 
1.5 g/cm2, and 50% void space.  Using the author's derived soil-to-skin adherence loading of 3.5 mg/cm2 and 
assuming that the amount of soil covering a fraction of the hands (approximately 70 cm2) is ingested twice a 
day, Hawley calculated a soil ingestion rate of 480 mg/day. 

Hawley's 1985 analysis was one of the first published health risk assessments and was performed before any 
of the quantitative fecal tracer soil ingestion studies for either children or adults were conducted (Calabrese et 
al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).  Thus, the estimate of 480 mg/day 
predates all of our current knowledge about soil ingestion among both children and adults, as well as recent 
published data on soil-to-skin adherence rates.   

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data.  As a result, a study to 
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA and 
conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996; Holmes et al., 
1999).  The intent of this study was to resolve uncertainties and develop more accurate measures of soil-to-
skin loading rates for individuals involved in various occupational and recreational activities.  As reported in the 
Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin surfaces as a result of various 
occupational and recreational activities was directly measured.  This study indicates that soil loadings vary with 
the type of activity and the body parts contacted.  As one would expect, adherence appears to be greatest 
during outdoor activities such as farming and gardening, and more soil/dust tends to adhere to the hands and 
knees than to other areas of the body. 

Average hand soil loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor workers 
evaluated by Kissel and Holmes.  In every case, soil adherence during occupational exposure was measured 
to be considerably lower than Hawley's estimate of 3.5 mg/cm2.  The range of soil adherence loadings 
measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0 mg/cm2 (USEPA, 1992a).   

For this evaluation, the construction worker receptor is assumed to be exposed to COPCs in surface and 
subsurface soils during excavation activity.  Based on this exposure scenario, the “farmer” receptor provided in 
the EFH is considered to provide an upper-bound estimate of soil adherence.  A soil ingestion rate can be 
calculated by substituting the soil adherence value for the receptor for the estimated value derived by Hawley 
(1985), as follows: 

)cm/mg(adherencesoil

)day/mg(rateingestion
 = 

cmmg/ 3.5

mg/day 480
22

 

The soil adherence value for the “farmer” is 0.47 mg/cm2.  The calculated soil ingestion value is 64 mg/day. 

Additional support for this value comes from an additional paper by Kissel and coworkers (Kissel et al., 1998) 
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking.  Soil was 
loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was measured.  
The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean soil mass transfers 
of 7.4 to 16 mg per event.  The author concludes that "transfer of 10 mg or more of soil from a hand to the oral 
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cavity in one event is possible, but requires moderate soil loading and more than incidental hand-to-mouth 
contact."  However, "the fraction of soil transferred from hand to mouth that is subsequently swallowed is 
unknown but may be less than 100 percent."  In addition, "the adult volunteers in this study reported that the 
presence of roughly 10 mg of soil in the mouth is readily detected (and unpleasant).  Repeated unintentional 
ingestion of that mass of soil by adults therefore seems unlikely.  In light of this observation, the 480 mg per 
day estimate [of Hawley, 1985] would require hundreds or perhaps thousands of hand-to-mouth contacts that 
resulted in soil transfer per day." 

For the RME scenario, a soil ingestion rate of 330 mg/day is assumed for the construction worker (USEPA, 
2002b).  For the MLE scenario, the soil ingestion rate of 64 mg/kg derived above was used. 

5.3.4 Recreational fisher 

The recreational fisher is assumed to be potentially exposed to COPCs in surface water, seep water, and 
sediment via incidental ingestion and dermal contact, and to fish fillet via ingestion. 

Under the RME scenario, the recreational fisher is assumed to be potentially exposed to surface water, 
sediment, and seep water for 22 days per year (1 day per week for 5 months) for 30 years (USEPA, 1991b).  
Under the MLE scenario, the recreational fisher is assumed to be exposed for 3 days per year (1 day per 
month for the 3 summer months) for 9 years (USEPA, 1997a).  Under both scenarios, the recreational fisher is 
assumed to catch and consume fish on each of those days.  The exposure frequency is expected to be low for 
the Site Q Ponds due to their ephemeral nature.  Exposure frequency is expected to be low for the Mississippi 
River due to the industrialization in the area, making this portion of the River unattractive to potential fishers. 
Other exposure assumptions, including soil ingestion rates, inhalation rates, and dermal contact exposure 
assumptions are shown in Table 5-7. 

5.3.5 Surface area and soil to skin adherence factors 

It is assumed that while outdoors, receptors will come into dermal contact with soil or sediment.  Adherence 
estimates were calculated using the skin surface area data and soil adherence data from USEPA (1997a and 
2004b).  The methods used to derive the skin surface areas and adherence factors are described below. 

Surface Area 

It is assumed that construction workers and on-site workers are required to wear shoes and long pants.  It is 
also assumed that the worker wears a long-sleeved shirt and/or coat during the colder months of the year and, 
at a minimum, a short-sleeved shirt during the warmer months of the year.  Gloves are also likely worn in the 
winter.  Therefore, the construction worker and on-site worker receptor’s head, hands, and forearms are 
conservatively assumed to be exposed for soil contact (and groundwater for the construction worker) 
throughout the year.  Table 5-8 presents the surface areas for each of these body parts at the 50th percentile 
for adults.  In accordance with USEPA (2004b) the forearm was assumed to be 45% of the total arm surface 
area for females.  The total surface area assumed to be exposed is 3,282 cm2, which is consistent with the 
value of 3,300 cm2 recommended in Exhibit 3-5 of USEPA (2004b) for a commercial/industrial worker.  The 
rounded value of 3,300 cm2 is therefore used, as indicated in Tables 5-4 and 5-6. 

For the trespasser, it is assumed that the face, hands, forearms, and lower legs are exposed for soil.  For 
contact with sediment and surface water, the face, hands, forearms, lower legs and feet are assumed to be 
exposed.  Table 5-9 presents the calculation of the surface areas.  The  50th percentile surface areas for those 
body parts for a child aged 7 to 18 is calculated, based on the average of boys and girls total surface area and 
the average percentage of total body surface area for each body part.  The 50th percentile values are used 
because they correlate with the 50th percentile body weight parameter (e.g., 70 kg for adult) recommended by 
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the USEPA (1989a).  Additionally, these are the surface areas recommended in Exhibit 3-5 of USEPA 
(2004b).  In accordance with USEPA (2004b) the forearm was assumed to be 45% of the total arm surface 
area, and the lower legs were assumed to be 40% of the lower leg total surface area.  The total surface area 
assumed to be exposed is 4,527 cm2 for soil and 5,522 cm2 for sediment.  The values are rounded to 4,500 
cm2 and 5,500 cm2 in Table 5-5. 

For the recreational angler, it is assumed that hands, forearms, feet, lower legs, and face are exposed to 
sediment and surface water.  Table 5-8 presents the 50th percentile surface areas for those body parts for a 
recreational fisher.  The total surface area assumed to be exposed is 6,877 cm2, rounded to 6,900 cm2 in 
Table 5-7.    

Adherence Factors 

To account for differences in adherence for different parts of the body, an area-weighted adherence factor is 
calculated using the body part-specific adherence levels presented in Exhibit C-2 of USEPA (2004b).  For 
each receptor, the skin surface area of each exposed body part is multiplied by its body part-specific 
adherence factor to yield a total mass adhered to that body part.  The total masses are then summed for all 
exposed body parts, and then divided by the total body surface area exposed to derive the area-weighted 
adherence factor.  

Estimates of adherence are derived from the EFH (USEPA, 1997a), which states that:  “In consideration of … 
the recent data from Kissel [Kissel et al., 1996]…, changes are needed from past USEPA recommendations 
[USEPA, 1992] which used one adherence value to represent all soils, body parts, and activities.  One 
approach would be to select the activity from Table 6-11 which best represents the exposure scenario of 
concern and use the corresponding adherence value from Table 6-12.”   

USEPA (2004b) indicates that adherence factors should be calculated by either selecting a central tendency 
soil contact activity and a high-end weighted adherence factor, or by selecting a high-end soil contact activity 
and using the central tendency weighted adherence factor.  The guidance also states that using a high-end 
soil contact activity should not be used with a high-end weighted adherence factor, as this is not consistent 
with the use of an RME scenario.   

From the exposure scenarios presented in Table 6-11 of USEPA (1997a) and the adherence data presented in 
Exhibit C-2 of USEPA (2004b), the following approach was used to derive adherence factors: 

Outdoor Industrial Worker 

In the Supplemental Soil Screening Guidance (USEPA, 2002b), a default adherence factor (of 0.2 mg/cm2) is 
assumed for all commercial/industrial worker receptors which is the median (50th percentile) value for all adult 
workers at commercial and industrial sites.  Use of the receptor/activity-specific approach presented in this 
report also results in an adherence factor of 0.2 mg/cm2 for the RME scenario, as indicated in Table 5-8.   

 RME Soil Scenario – High-end soil contact activity (Utility Workers) used with geometric mean 
adherence data = 0.2 mg/cm2 (consistent with recommendation in Exhibit 3-5 of USEPA, 2004b) 

 MLE Soil Scenario – Central tendency soil contact activity (Groundskeepers) used with geometric 
mean adherence data = 0.02 mg/cm2 (consistent with recommendation in Exhibit 3-5 of USEPA, 
2004b) 
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Construction Worker  

In the Supplemental Soil Screening Guidance (USEPA, 2002b), a default adherence factor (of 0.3 mg/cm2) is 
assumed for construction workers.  Use of the receptor/activity-specific approach presented in this report also 
results in an adherence factor of 0.25 mg/cm2, which has been rounded up to 0.3 mg/cm2, as indicated in 
Table 5-8.  

 RME Soil Scenario – High-end soil contact activity (Construction Workers) used with 95th percentile 
adherence data = 0.3 mg/cm2 (consistent with recommendation in USEPA, 2002b) 

 MLE Soil Scenario – High-end soil contact activity (Construction Workers) used with geometric mean 
adherence data = 0.1 mg/cm2. 

Trespasser  

 Soil RME and MLE Scenario – High-end soil contact activity (Soccer Players No. 1; note other soccer 
player data are for young adults, not teenagers) used with geometric mean adherence data = 0.03 
mg/cm2 

 Sediment RME and MLE Scenario – High-end soil contact activity (Children Playing in Wet Soil) used 
with geometric mean adherence data = 0.2 mg/cm2 

The calculations for the trespasser are presented in Table 5-8.   

Recreational Angler 

 RME and MLE Sediment Scenario – Adult sediment/wet soil contact activity (Reed Gatherers) used 
with geometric mean adherence data = 0.3 mg/cm2 

The calculations for the recreational angler are presented in Table 5-8.   

5.4 Exposure point concentrations 

Exposure points are located where potential receptors may contact COPCs at or from the site.  The 
concentration of COPCs in the environmental medium that receptors may contact must be estimated in order 
to determine the magnitude of potential exposure.  The estimation of EPCs in media evaluated for the HHRA 
is discussed below. 

5.4.1 Measured EPCs 

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (UCL) on the 
arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA, 2002a), for the 
RME scenario and the arithmetic mean concentration for the MLE scenario.   

Summary statistics have been calculated for each constituent in each medium, as presented in Appendix B.  
As discussed in Section 3.0, before summary statistics were calculated, duplicate sample analytical results 
were averaged, and the average used as the sample point concentration (USEPA, 1989c). 

EPCs for the RME scenario were generated following USEPA guidance (USEPA, 2002a; USEPA, 2007b).  
USEPA’s ProUCL Version 4.00.02 software (USEPA, 2007b) was used to calculate Upper Confidence Limits 
(UCLs).  The ProUCL recommended UCL (95%, 97.5%, 99%) was used.  Based on information presented in 
the ProUCL guidance (USEPA, 2007b) regarding minimum sample size and frequency of detection, UCLs 
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were calculated where at least 10 samples and at least five detected results are available.  Where too few 
samples or detects are available, the maximum detected concentration is used.  ProUCL version 4.00.02 
recommends 10-15 or more distinct results for the most accurate and reliable UCL calculation.  When fewer 
than 10 detects were present in the dataset, the calculations were reviewed individually to determine 
appropriate UCLs.  Where these standards were not met, the maximum detected concentration was used as 
the EPC for the RME scenario.  Appendix I provides the output from ProUCL, including histograms, goodness 
of fit testing, Q-Q Plots (where needed to determine distribution), and UCL calculation for each COPC meeting 
the minimum data requirements.  Appendix I also presents the EPC tables in RAGS Part D Table 3 format.  
Appendix I Tables DIST-1 through DIST-4 summarize the distribution information from the ProUCL outputs.  
The final selected data distributions are presented on the RAGS Part D Table 3s, where applicable.  

UCLs were not calculated for groundwater, which is evaluated on a location-by-location basis.  Where multiple 
rounds of samples were collected from the same well, the maximum detected concentration is selected as the 
RME EPC.  UCLs were also not calculated for fish fillet data; the maximum detected concentration is used. 

EPCs for the MLE scenario are the arithmetic means, in accordance with the Workplan (URS, 2001).  

The measured EPCs for each medium and scenario are presented in Tables 5-10 RME through 5-16 RME for 
the RME scenarios and Tables 5-10 MLE through 5-16 MLE for the MLE scenarios, as indicated below: 

 Table 5-10 – Surface Soil EPCs 

 Table 5-11 – Combined Soil EPCs 

 Table 5-12 – Sediment EPCs 

 Table 5-13 – Surface Water and Seep Water EPCs 

 Table 5-14 – Fish Fillet EPCs 

 Table 5-15 – Shallow Groundwater and Leachate EPCs 

 Table 5-16 – Shallow/Mid Groundwater and Leachate EPCs 

5.4.2 Modeled EPCs 

Some pathways required modeling to derive the EPCs.  These pathways include volatile constituents in the 
subsurface migrating upwards and infiltrating outdoor air and excavation air, and generation of fugitive dusts 
from undisturbed soils as well as during construction activities.   

Outdoor and Excavation Air – Soil 

Modeling was required to calculate EPCs for the soil to outdoor air pathway.  Modeling for both excavation 
(construction worker) and non-excavation (outdoor industrial worker and trespassing teenager) scenarios are 
presented in Appendix L.  Outdoor air concentrations for non-excavation scenarios (outdoor industrial worker, 
trespassing teenager) and for VOCs in the excavation scenario (construction worker) follow the methods 
recommended by USEPA (2002b).  Outdoor air concentrations of particulates in the excavation scenario 
(construction worker) follow the method recommended by MADEP (1995), as presented in the Revised 
Protocol (SA2SG, 2007).  Calculations were completed using ENSR-developed spreadsheets and were 
verified using the USEPA Soil Screening Level (SSL) calculator (http://rais.ornl.gov/epa/ssl1.shtml).  The 
calculations are presented in Appendix L.  The modeled EPCs for outdoor air are presented in Tables 5-17 
RME through 5-19 RME for the RME scenarios and Tables 5-17 MLE through 5-19 MLE for the MLE 
scenarios, as indicated below: 

http://rais.ornl.gov/epa/ssl1.shtml�
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 Table 5-17 – Outdoor Air from Soil – Outdoor Industrial Worker 

 Table 5-18 –  Outdoor Air from Soil – Trespassing Teenager 

 Table 5-19 –  Excavation Air - Modeled from Combined Soil – Construction Worker 

In addition, more detailed site-specific modeling and refined EPCs for select scenarios are described in the 
Uncertainty Evaluation (Section 6.5.3) and in Appendix P.  The models used are those recommended by 
USEPA (2002b) for detailed site-specific modeling. 

Outdoor and Excavation Air - Groundwater 

Outdoor air concentrations resulting from migration of volatile constituents of potential concern (COPC) from 
underlying groundwater to outdoor air were predicted based on the method recommended by the American 
Society for Testing and Materials in ASTM E 2081 Standard Provisional Guide for Risk-Based Corrective 
Action (ASTM, 2000).  Calculations were completed using ENSR developed spreadsheets and were verified 
using the RBCA Tool Kit for Chemical Releases software, Version 1.3a, designed by Groundwater Services, 
Inc. (2001) to implement the calculations recommended in ASTM E 2081.  The goal of the approach 
recommended in ASTM E 2081 is to estimate potential impacts of volatile constituents migrating from 
groundwater to the outdoor air breathing zone.  VOCs have been defined as constituents with Henry’s Law 
Constants greater than 10-5 atm-m3/mol and a molecular weight less than 200 g/mol (USEPA, 2004a).  EPCs 
for volatile COPCs in groundwater and leachate listed in Table 5-16 RME and 5-16 MLE were used as the 
source term for the groundwater modeling.  The modeling is presented in Appendix M.  These concentrations 
were used to evaluate the outdoor worker, construction worker, and the trespasser receptors.  Tables 5-20 
RME and 5-20 MLE present the outdoor air EPCs modeled from mid-groundwater and leachate. 

Calculation of outdoor air concentrations of VOCs in groundwater and leachate due to exposure to 
groundwater in an excavation trench is presented in Appendix K.  EPCs for volatile COPCs in groundwater 
and leachate listed in Table 5-15 RME and 5-15 MLE were used as the source term for the groundwater 
modeling.  These concentrations were used to evaluate the construction worker receptor.  EPCs are presented 
in Table 5-21 RME and 5-21 MLE. 
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6.0   Risk characterization 

The potential risk to human health associated with potential exposure to COPCs in environmental media at the 
site is evaluated in this step of the risk assessment process.  Risk characterization is the process in which the 
dose-response information (Section 4.0) is integrated with quantitative estimates of human exposure derived in 
the Exposure Assessment (Section 5.0).  The result is a quantitative estimate of the likelihood that humans will 
experience any adverse health effects given the exposure assumptions made.  Two general types of health 
risk are characterized for each potential exposure pathway considered:  potential carcinogenic risk and 
potential noncarcinogenic HI.  Carcinogenic risk is evaluated by averaging exposure over a normal human 
lifetime, which, based on USEPA guidance (1989a), is assumed to be 70 years.  Noncarcinogenic HI is 
evaluated by averaging exposure over the total exposure period. 

Characterization of the potential health effects of potential carcinogenic and noncarcinogenic constituents is 
approached in very different ways.  The difference in approaches arises from the conservative assumption that 
substances with possible carcinogenic action proceed by a no-threshold mechanism, whereas other toxic 
actions may have a threshold, i.e., a dose below which few individuals would be expected to respond.  Thus, 
under the no-threshold assumption, it is necessary to calculate a risk, but for constituents with a threshold, it is 
possible to simply characterize an exposure as above or below the threshold.  In risk assessment, that 
threshold is termed a reference dose.  Reference doses as well as cancer slope factors were discussed in 
Section 4.0.  The approach to carcinogenic risk characterization is presented in Section 6.1, and the approach 
to noncarcinogenic risk characterization is presented in Section 6.2.  The risk characterization results are 
presented in Section 6.3 by receptor.  COCs are identified in Section 6.4.  Uncertainties associated with the 
risk characterization are presented in Section 6.5.  The risk calculation spreadsheets are presented in 
Appendix N. 

6.1 Carcinogenic risk characterization methods 

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and above 
the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result of exposure to 
a constituent in environmental media at the site.  This likelihood is a function of the dose of a constituent 
(described in the Exposure Assessment, Section 5.0) and the CSF (described in the Toxicity Assessment, 
Section 4.0) for that constituent.  The Excess Lifetime Cancer Risk (ELCR) is the likelihood over and above the 
background cancer rate.  The American Cancer Society (ACS) estimates that the lifetime probability of 
contracting cancer in the U.S. is 1 in 2 for men and 1 in 3 for women (ACS, 2004).  The risk value is expressed 
as a probability (e.g., 10-6, or one in one million).  The relationship between the ELCR and the estimated 
Lifetime Average Daily Dose (LADD) of a constituent may be expressed as: 

 ELCR = 1-e-(CSF x  LADD) 

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100 percent 
probability).  When the product is less than 0.01 (one chance in 100), the equation can be closely 
approximated by: 

 ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) -1 

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the potential 
carcinogenic risk associated with a receptor’s exposure to that constituent via that pathway.  

The potential carcinogenic risk for each exposure pathway is calculated for each receptor.  In current 
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative.  Pathway and area-
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specific risks are summed to estimate the total site potential cancer risk for each receptor.  A summary of the 
total site cancer risks for each receptor group is presented in this section and compared to the USEPA’s target 
risk range of 10-4 to 10-6.  Any COPC that causes an exceedance of the 10-4 risk level for a particular receptor 
is designated a COC.  The target risk levels used for the identification of COCs are based on USEPA guidance 
and Illinois TACO guidance, and were identified in the approved HHRA workplan.  Specifically, USEPA 
provides the following guidance (USEPA, 1991a): 

“Where the cumulative carcinogenic site risk to an individual based on reasonable maximum exposure for 
both current and future land use is less than 10-4, and the non-carcinogenic HQ is less than 1, action 
generally is not warranted unless there are adverse environmental impacts. However, if MCLs or non-
zero MCLGs are exceeded, action generally is warranted. 

Other chemical-specific ARARs [Applicable or Relevant and Appropriate Requirement] may also be used 
to determine whether a site warrants remediation. A risk manager may also decide that a baseline risk 
level less than 10-4 is unacceptable due to site specific reasons and that remedial action is warranted.” 
and,  

”“The upper boundary of the risk range is not a discrete line at 1 x 10-4, although EPA generally uses  
1 x 10-4 in making risk management decisions.  A specific risk estimate around 10-4 may be considered 
acceptable if justified based on site-specific conditions.” 

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA, 2007a, Fact 
Sheet 13: Mixture Rule): 

“The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in 
10,000 [10-4].  Therefore, the risk from all on-site similar acting carcinogens must be added together.  If 
this cumulative risk level is greater than 1 in 10,000, corrective action must be taken to reach an 
acceptable risk level.” 

Both RME and MLE results are considered in the identification of COCs.  COCs are identified in Section 6.4 for 
each receptor.  Section 7.1 provides a summary of the COCs by site, and where COCs are identified, 
information regarding current site use is discussed for the receptors of interest. 

6.2 Noncarcinogenic risk characterization methods 

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is estimated for 
each receptor by comparing the Chronic Daily Intake (CADD) for each COPC with the RfD for that COPC.  
The resulting ratio, which is unitless, is known as the HQ for that constituent.  The HQ is calculated using the 
following equation: 

 HQ = CADD (mg/kg-day) 
           RfD (mg/kg-day) 

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a, 1991a).  When the HQ is less 
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are expected.  If 
the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health effects to occur; 
however, the magnitude of the HQ cannot be directly equated to a probability or effect level.   

The total HI is calculated for each exposure pathway by summing the HQs for each individual constituent.  The 
total site HI is calculated for each potential receptor by summing the HIs for each pathway associated with the 
receptor.  Where the total site HI is greater than 1 for any receptor, a more detailed evaluation of potential 
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noncarcinogenic effects based on specific health or target endpoints (e.g., liver effects, neurotoxicity) is 
performed (USEPA, 1989a; IEPA, 2007a).  The target HI is 1 on a per target endpoint basis. 

The methodology for evaluation of potential exposure to lead is described in Appendix O.  The evaluation 
followed USEPA guidance (USEPA, 1996c, USEPA, 2003b).  The USEPA model was used to evaluate lead in 
soil (USEPA, 2005c).  No USEPA model is available to evaluate adult exposures to lead in water.  Therefore, 
the model of Bowers (Bowers, 1994) was used. 

A summary of all HIs for each receptor group is presented in this section and compared to the USEPA’s target 
HI of 1.  The tables summarizing the HI show both the total HI and the HI by target organ.  Each COPC that 
causes an exceedance of the HI of 1 for a particular receptor and for a particular target endpoint is designated 
a COC.  Both RME and MLE results are considered in the identification of COCs. 

6.3 Risk characterization results 

The results of the risk characterization are presented below by receptor.  The tables in this section present the 
detailed per COPC HHRA results by receptor, location, medium, and pathway for the RME scenarios, in 
RAGS Part D Table 9 format.  These tables have been numbered using the RAGS Part D guidelines and 
therefore do not contain the report section number as do other tables in this report.  Tables 9.1RME through 
9.57RME summarize the RME results, and Tables 9.1MLE through 9.57 MLE provide the same for the MLE 
scenarios.  This section summarizes the results by receptor.  Section 6.4 identifies the COCs. 

Site O and Site Q were each divided into three sub-areas (Site O, Site O North, Site O South, and Site Q 
Central, Site Q South, and Site Q North).  Therefore, soil and groundwater samples were divided accordingly.  
Appendix Table B-1 indicates which soil and groundwater samples fall into each sub-area.  Where multiple 
groundwater wells are present in any given Site, separate tables are presented in order to present the total 
Site risk, including soil and the specific groundwater well in question. 

The risk characterization results presented below include the simple site-specific modeling conducted in 
Appendix L for the soil to outdoor air volatilization pathway.  The results of the more detailed site-specific 
modeling conducted for the inhalation of volatiles from soil pathway (presented in Appendix P) are discussed 
in Section 7.0. 

6.3.1 Outdoor industrial worker 

The outdoor industrial worker is assumed to be exposed to COPCs in surface soil via incidental ingestion and 
dermal contact, to COPCs in combined soil via inhalation of volatiles and particulates in outdoor air, and to 
volatile COPCs in groundwater via inhalation of constituents volatilized into outdoor air.  Where multiple 
groundwater wells are present in a Site, potential risks and HIs from the soil pathways are added to potential 
risks and HIs from inhalation via groundwater for each well in separate tables.  For example, there are four 
wells with COPCs in shallow/mid groundwater in Site O; the potential risks and HIs associated with soil 
exposures are presented in each of the four tables for Site O, along with the potential risks and HIs associated 
with groundwater from the specified well.  A summary of the potential risks and HIs compared to the USEPA 
target risk range of 10-4 to 10-6 and a HI of one by target organ is presented below.  RME results are presented 
in Tables 9.1RME to 9.17RME, and MLE results are presented in Tables 9.1MLE to 9.17MLE. 

   Outdoor Worker RME Outdoor Worker MLE 

Table Site Well 
Potential 

Risk 
Target 

Organ HI Potential Risk 
Target Organ 

HI 

9.1 O AA-CLAY-2-22 Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.2 O GM-19A Exceeds 10-4 Exceeds 1  Within range Exceeds 1  
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   Outdoor Worker RME Outdoor Worker MLE 

Table Site Well 
Potential 

Risk 
Target 

Organ HI Potential Risk 
Target Organ 

HI 

9.3 O SA2-MW-4-S Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.4 O SA-O-3 Exceeds 10-4 Exceeds 1  Within range Exceeds 1 

9.5 O North Leach-O-1 Exceeds 10-4 Exceeds 1  Exceeds 10-4 Exceeds 1  

9.6 P -- Within range Below 1 Within range Below 1 

9.7 Q Central SA-Q-6 Within range Slightly 
exceeds 1 

Within range Below 1 

9.8 Q North Leach-Q-1 Within range Below 1 Within range Below 1 

9.9 Q North SA-Q-1 Within range Below 1 Within range Below 1 

9.10 Q South AA-Q-6-24 Exceeds 10-4 Exceeds 1  Within range Below 1 

9.11 R AA-R-1-28 Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.12 R B-22A Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.13 R B-24A Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.14 R B-25A Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.15 R B-28A Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

9.16 R Leach-R-1 Exceeds 10-4 Exceeds 1  Exceeds 10-4 Exceeds 1  

9.17 R SA-S-1 Exceeds 10-4 Exceeds 1  Within range Exceeds 1  

 

It should be noted that well AA-Clay-2 is not located within the boundary of Site O, but is in the location of the 
Former Clayton Chemical Company.  Therefore, concentrations present in this well are attributable to Clayton 
Chemical.  The well was included in the evaluation of Site O to provide a conservative estimate of potential 
area risks, since the Clayton Chemical property is being handled separately by USEPA. 

Arsenic was eliminated as a COPC in surface soil in Sites O, O North, O South, R, and S.  The background 
concentration (EPC) of arsenic in surface soils, as derived in Appendix C, is 12.4 mg/kg.  To further support 
the elimination of arsenic as a COPC, the potential risk associated with background exposures to arsenic is 
calculated below.  Because the relationship between concentration and potential risk is linear, the potential risk 
due to arsenic in background surface soil can be derived by scaling the potential RME risk for the outdoor 
industrial worker from arsenic in Site surface soil (sum of ingestion, dermal contact, and inhalation, see 
9.6RME), as indicated below.  Site P, which has an RME EPC (Table 5-10RME) similar to the background 
concentration, is used to derive the background risk: 

 

 

The potential background risk due to arsenic in soils under the RME scenario for the outdoor industrial worker 
is 2.46x10-6.  The potential background risk is within the USEPA target risk range of 10-4 to 10-6.  This further 
supports the elimination of arsenic as a COPC in Sites O, O North, O South, R, and S based on background. 

66- 10x46.2
mg/kg) (15 EPC  P Site

mg/kg) 12.4 ( EPC Background 
 x)(2.98x10 Risk RME  P Site   Risk Background 
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6.3.2 Construction worker 

The construction worker is assumed to be exposed to COPCs in combined soil via incidental ingestion and 
dermal contact, inhalation of particulate matter in excavation dust, and inhalation of COPCs in combined soil 
that may volatilize to outdoor air.  The construction worker is also assumed to be exposed to COPCs in 
groundwater or leachate in an excavation trench via incidental ingestion and dermal contact and inhalation of 
constituents volatilized into excavation air.  Groundwater is evaluated as a direct contact medium for the 
construction worker only where it is present at less than 15 feet bgs. Where multiple groundwater wells are 
present in a Site, potential risks and HIs from the soil pathways are added to potential risks and HIs from 
inhalation of groundwater for each well in separate tables.  For example, there are three wells with COPCs in 
shallow groundwater in Site O; the potential risks and HIs associated with soil exposures are presented in 
each of the three tables for Site O, along with the potential risks and HIs associated with groundwater from the 
specified well.  A summary of the potential risks and HIs compared to the USEPA target risk range of 10-4 to 
10-6 and a HI of one by target organ is presented below.  RME results are presented in Tables 9.18RME to 
9.29RME, and MLE results are presented in Tables 9.18MLE to 9.29MLE. 

   Construction Worker RME Construction Worker MLE 

Table Site Well 
Potential 

Risk 
Target 

Organ HI Potential Risk 
Target Organ 

HI 

9.18 O AA-O-1-16 Within range Exceeds 1 Within range Below 1 

9.19 O GM-19A Within range Exceeds 1  Within range Below 1 

9.20 O SA2-MW-4-S Within range Exceeds 1  Within range Below 1 

9.21 O North Leach-O-1 Exceeds 10-4 Exceeds 1  Within range Exceeds 1 

9.22 O South -- Below 10-6 Below 1 Below 10-6 Below 1 

9.23 P -- Within range Exceeds 1 Below 10-6 Below 1 

9.24 Q Central SA-Q-5 Within range Below 1 Below 10-6 Below 1 

9.25 Q North Leach-Q-1 Within range Exceeds 1  Within range Exceeds 1 

9.26 Q South AA-Q-10-18 Within range Exceeds 1  Below 10-6 Below 1 

9.27 R B-24A Within range Exceeds 1  Within range Exceeds 1 

9.28 R Leach-R-1 Exceeds 10-4 Exceeds 1  Exceeds 10-4 Exceeds 1  

9.29 S SA-S-2 Within range Exceeds 1  Within range Below 1 

 

Arsenic was eliminated as a COPC in combined soil in Sites O South and S.  The background concentration 
(EPC) of arsenic in combined soils, as derived in Appendix C, is 10.8 mg/kg.  To further support the elimination 
of arsenic as a COPC, the potential risk associated with background exposures to arsenic is calculated below.  
Because the relationship between concentration and potential risk is linear, the potential risk due to arsenic in 
background combined soil can be derived by scaling the potential risk from arsenic in Site P combined soil 
(sum of ingestion, dermal contact, and inhalation, see Table 9.23RME) for the RME construction worker, as 
indicated below.  Site P, which has an RME EPC (Table 5-11RME) similar to the background concentration, is 
used to derive the background risk: 

 

 

88- 10x19.5
mg/kg) (12.5 EPC  P Site

mg/kg) (10.8 EPC Background 
 x)(6.01x10 Risk RME  P Site   Risk Background 
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The potential background risk due to arsenic in soils under the RME scenario for the construction worker is 
5.19x10-8.  The potential background risk is below the USEPA target risk range of 10-4 to 10-6.  This further 
supports the elimination of arsenic as a COPC in Sites Site O South and S based on background. 

The evaluation of potential exposure by the construction worker to lead identified as a COPC in shallow 
groundwater and leachate in several wells in Sites O, Q North, Q South, R and in combined soil in Site Q 
North is presented in Appendix O.  As the evaluation of lead is conducted using the arithmetic mean 
concentration (USEPA, 2003b), this evaluation applies to both the RME and MLE scenarios.  The results 
indicate that the predicted blood lead levels for this receptor are below regulatory target levels for shallow 
groundwater and leachate (Appendix O, Table O-2).  Predicted blood lead levels exceed regulatory target 
levels for combined soil in Site Q North (Appendix O, Table O-1). 

6.3.3 Trespassing teenager 

The trespassing teenager is assumed to be exposed to COPCs in surface soil via incidental ingestion, dermal 
contact, and inhalation of particulates, and to COPCs in combined soil via inhalation of volatiles, to COPCs in 
groundwater via inhalation of constituents volatilized into outdoor air, to COPCs in surface water and seep 
water via incidental ingestion and dermal contact, and to COPCs in sediment via incidental ingestion and 
dermal contact. 

Where multiple groundwater wells are present in a Site, potential risks and HIs from the soil pathways are 
added to potential risks and HIs from inhalation of groundwater for each well in separate tables.  For example, 
there are four wells with COPCs in shallow/mid groundwater in Site O; the potential risks and HIs associated 
with soil exposures are presented in each of the four tables for Site O, along with the potential risks and HIs 
associated with groundwater from the specified well.  A summary of the potential risks and HIs compared to 
the USEPA target risk range of 10-4 to 10-6 and a HI of one by target organ is presented below.  RME results 
are presented in Tables 9.30RME to 9.49RME, and MLE results are presented in Tables 9.30MLE to 
9.49MLE. 

   Trespassing Teenager RME Trespassing Teenager MLE 

Table Site Well Potential Risk 
Target 

Organ HI Potential Risk 
Target Organ 

HI 

9.30 O AA-CLAY-2-22 Within range Below 1 Within range Below 1 

9.31 O GM-19A Within range Below 1 Within range Below 1 

9.32 O SA2-MW-4-S Within range Below 1 Within range Below 1 

9.33 O SA-O-3 Within range Below 1 Within range Below 1 

9.34 O North Leach-O-1 Exceeds 10-4 Exceeds 1  Within range Exceeds 1 

9.35 P -- Within range Below 1 Below 10-6 Below 1 

9.36 Q Central  SA-Q-6 Within range Exceeds 1 Within range Below 1 

9.37 Q North Leach-Q-1 Within range Below 1 Within range Below 1 

9.38 Q North SA-Q-1 Within range Below 1 Within range Below 1 

9.39 Q South AA-Q-6-24 Within range Below 1 Below 10-6 Below 1 

9.40 R AA-R-1-28 Within range Below 1 Within range Below 1 

9.41 R B-22A Within range Below 1 Within range Below 1 

9.42 R B-24A Within range Below 1 Within range Below 1 

9.43 R B-25A Within range Below 1 Within range Below 1 



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

 6-7 October 2009 
Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project 
Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

   Trespassing Teenager RME Trespassing Teenager MLE 

Table Site Well Potential Risk 
Target 

Organ HI Potential Risk 
Target Organ 

HI 

9.44 R B-28A Within range Below 1 Within range Below 1 

9.45 R Leach-R-1 Exceeds 10-4 Exceeds 1  Exceeds 10-4 Exceeds 1  

9.46 S SA-S-1 Within range Exceeds 1 Within range Exceeds 1 

9.47 Mississippi 
River 

-- Below 10-6 Below 1 Below 10-6 Below 1 

9.48 Site Q Large 
Pond 

-- Within range Below 1 Below 10-6 Below 1 

9.49 Site Q Small 
Pond 

-- Exceeds 10-4 Below 1 Within range Below 1 

 

Arsenic was eliminated as a COPC in surface soil in Sites O, O North, O South, R, and S.  The background 
concentration (EPC) of arsenic in surface soils, as derived in Appendix C, is 12.4 mg/kg.  To further support 
the elimination of arsenic as a COPC, the potential risk associated with background exposures to arsenic is 
calculated below.  Because the relationship between concentration and potential risk is linear, the potential risk 
due to arsenic in background surface soil can be derived by scaling the potential RME risk for the trespassing 
teenager from arsenic in Site surface soil (sum of ingestion, dermal contact, and inhalation, see Table 
9.35RME), as indicated below.  Site P, which has an RME EPC (Table 5-10RME) similar to the background 
concentration, is used to derive the background risk: 

 

 

The potential background risk due to arsenic in soils under the RME scenario for the trespassing teenager is 
1.51x10-7.  The potential background risk is below the USEPA target risk range of 10-4 to 10-6.  This further 
supports the elimination of arsenic as a COPC in Sites O, O North, O South, R, and S based on background. 

The evaluation of potential exposure by the trespassing teen to lead identified as a COPC in Site Q Large 
Pond surface water, Site Q Central Seep, and Site R Seep is presented in Appendix O.  As the evaluation of 
lead is conducted using the arithmetic mean concentration (USEPA, 2003b), this evaluation applies to both the 
RME and MLE scenarios.  The results indicate that the predicted blood lead levels for this receptor are below 
regulatory target levels (Appendix O, Table O-3).  

6.3.4 Recreational fisher 

The recreational fisher is assumed to be exposed to COPCs in sediment via incidental ingestion and dermal 
contact, to COPCs in surface water and seep water via incidental ingestion and dermal contact, and to COPCs 
in consumed fish fillet.  

COPCs were identified in sediment, surface water and fish fillet in both the Site Q Ponds and the Mississippi 
River.  Buffalo fish fillet data were available from the following areas of the Mississippi River: the PDA, the 
DDA, and the UDA, as described in Section 3.0 (See Figure 3-2).  Excluding the upstream or reference 
sampling location (R-1), surface water and sediment data are available from 5 areas of the Mississippi River 
(locations R-2 through R-6).   

77- 10x51.1
mg/kg) (15 EPC  P Site

mg/kg) 12.4 ( EPC Background 
 x)(1.83x10 Risk RME  P Site   Risk Background 
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Surface water and sediment risks for the recreational fisher were calculated for the river in total, not for 
individual areas within the river, with the exception of the upstream reference location (location R-1).  
Therefore, the total potential surface water and sediment risks were totaled with the potential risks associated 
with consumption of buffalo fish fillet in the PDA, DDA and UDA.  DDA and UDA represent areas downstream 
and upstream of the Sites; these are included for comparison with PDA risks. 

In the Site Q Large Pond, two types of fish fillet were evaluated.  Therefore, two separate risk estimates were 
calculated for the Site Q Large Pond, one for black bullhead fillet and one for carp fillet.  The potential surface 
water and sediment risks were combined with the fillet risk in each case to derive the total potential risk for the 
recreational fisher.  No fish were available from the Site Q Small Pond, so potential risk and HI estimates are 
based on surface water and sediment exposures.  RME results are presented in Tables 9.50RME to 
9.57RME, and MLE results are presented in Tables 9.50MLE to 9.57MLE. 

  Recreational Fisher RME Recreational Fisher MLE 

Table Site 
Potential 

Risk 
Target Organ 

HI 
Potential 

Risk 
Target Organ 

HI 

9.50 Mississippi River (DDA) Within range Below 1 Below 10-6 Below 1 

9.51 Mississippi River (UDA) Within range Below 1 Within range Below 1 

9.52 Mississippi River (PDA) Within range Below 1 Below 10-6 Below 1 

9.53 Site Q Large Pond (Black 
Bullhead) 

Exceeds 10-4 Exceeds 1 Within range Exceeds 1 

9.54 Site Q Large Pond (Carp) Exceeds 10-4 Exceeds 1 Within range Exceeds 1 

9.55 Site Q Small Pond Exceeds 10-4 Below 1 Within range Below 1 

9.56 Q Central (Seep) Exceeds 10-4 Exceeds 1 Within range Below 1 

9.57 R (Seep) Within range Below 1 Below 10-6 Below 1 

 

It should be noted that the highest potential risks and HIs identified for fish fillet occurred at the UDA and the 
DDA, the two reference areas. 

Arsenic was eliminated as a COPC in sediment in the Site Q Ponds.  Because the ponds are often dry, 
surface soil represents an appropriate proxy for background.  The background concentration (EPC) of arsenic 
in surface soil, as derived in Appendix C, is 12.4 mg/kg.  To further support the elimination of arsenic as a 
COPC, the potential risk associated with background exposures to arsenic is calculated below.  Because the 
relationship between concentration and potential risk is linear, the potential risk due to background arsenic can 
be derived by scaling the potential RME risk for the recreational fisher from arsenic in the Mississippi River 
(sum of ingestion and dermal contact see Table 9.50RME), as indicated below.  The Mississippi River arsenic 
sediment EPC (3.16 mg/kg, see Table 5-12RME) is used to derive the background risk: 

 

The potential background risk due to arsenic RME scenario for the recreational fisher is 6.32x10-7.  The 
potential background risk is below the USEPA target risk range of 10-4 to 10-6.  This further supports the 
elimination of arsenic as a COPC in the Site Q Ponds based on background. 

77- 10x32.6
mg/kg) (3.16 EPC  River iMississipp

mg/kg) 12.4 ( EPC Background 
 x)(1.61x10 Risk RMERiveriMississipp   Risk Background 
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The evaluation of potential exposure by the recreational fisher to lead identified as a COPC in Site Q Large 
Pond surface water, Site Q Central Seep, and Site R Seep is presented in Appendix O.  As the evaluation of 
lead is conducted using the arithmetic mean concentration (USEPA, 2003b), this evaluation applies to both the 
RME and MLE scenarios.  The results indicate that the predicted blood lead levels for this receptor are below 
regulatory target levels (Appendix O, Table O-3).  

6.3.5 Risk characterization summary 

Table 6-1 presents a summary of the total potential risk for each receptor in each Site, and Table 6-2 presents 
a summary of the potential HI for each receptor in each Site.  Table 6-3 presents a summary of the total 
potential risk and HI for each receptor for the Mississippi River.   Table 6-4 presents a summary of the total 
potential risk and HI for each receptor for the seeps.  These summary tables appear prior to the RAGS Part D 
Table 9 and Table 10 series (discussed below).  Exceedances of USEPA's target risk range of 10-6 to 10-4 and 
target HI of 1 are identified in the tables with highlighting; note that for the HI, exceedances are only identified 
where the HI by target organ exceeds one, as identified in the RAGS Part D Table 9 series presented in 
Section 6.3. Note that for Sites O and R, there are several groundwater and/or leachate wells evaluated for the 
receptor scenarios.  Tables 6-1 and 6-2 present the results for the well having the greatest risk result.  All 
results are presented in the RAGS Part D Table 9 and Table 10 series presented in Section 6.3. 

6.4 COC selection 

Exceedances of USEPA's target risk range of 10-6 to 10-4 and target HI of 1 are identified by site and receptor 
in the following sections.  COPCs that significantly contribute to an exceedance of the 10-4 risk level are 
identified as COCs.  COPCs that significantly contribute to an exceedance of the target endpoint HI of 1 are 
also identified as COCs.  The COC summary tables are presented in RAGS Part D Table 10 format, and are 
numbered following RAGS Part D guidelines.  Tables 10.1RME through 10.21RME present the COC summary 
by receptor, location, medium, and pathway for the RME scenarios.  Where applicable, MLE tables are also 
provided.   

COCs were identified based on the simple site-specific modeling conducted in Appendix L for the soil to 
outdoor air volatilization pathway.  The results of the more detailed site-specific modeling conducted for the 
inhalation of volatiles from soil pathway (presented in Appendix P) are discussed in Section 7.0 and are used 
to qualify the list of COCs.  In addition, COCs for the seep pathway (Sites Q Central and Site R) were selected 
based on the conservative calculations assuming that exposure to the seep water is equivalent to exposure to 
surface water.  This scenario was re-evaluated under a more realistic exposure scenario in Appendix Q and is 
discussed in Section 7.0 and is used to qualify the list of COCs. 

6.4.1 Outdoor industrial worker 

The outdoor industrial worker is assumed to be exposed to COPCs in surface soil via incidental ingestion and 
dermal contact, to COPCs in combined soil via inhalation of volatiles and particulates in outdoor air, and to 
volatile COPCs in shallow and mid-groundwater/leachate via inhalation of constituents volatilized into outdoor 
air.  COCs are identified below: 

Outdoor Industrial Worker - Site O 

There were four wells evaluated for the outdoor industrial worker in Site O.  These are: 

 AA-Clay-2-22 

 GM-19A 

 SA2-MW-4-S 
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 SA-O-3 

The well that presented the greatest potential risk and HI was AA-Clay-2-22.  Risk drivers were not identified in 
groundwater in the other wells (see Tables 9.2RME, 9.3RME, and 9.4RME). Therefore, COCs have been 
identified based on well AA-Clay-2-22.  It should be noted that well AA-Clay-2 is not located within the 
boundary of Site O, but is in the location of the Former Clayton Chemical Company.  Therefore, concentrations 
present in this well are attributable to Clayton Chemical.  The well was included in the evaluation of Site O to 
provide a conservative estimate of potential area risks, since the Clayton Chemical property is being handled 
separately by USEPA. 

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site O (Table 
10.1RME, which summarizes the risk drivers from Table 9.1RME): 

 Dioxin TEQ – HH 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Benzene  

 Combined soil -  inhalation, potential cancer and noncancer 

 Groundwater well AA-Clay-2-22, inhalation, potential cancer and noncancer 

 Xylenes 

 Combined soil -  inhalation, noncancer 

Under the MLE scenario, the following COCs are selected for the outdoor industrial worker in Site O (Table 
10.1MLE, which summarizes the risk drivers from Table 9.1RME): 

 Benzene  

 Groundwater well AA-Clay-2-22, inhalation, noncancer 

 Xylenes 

 Combined soil -  inhalation, noncancer 

Outdoor Industrial Worker - Site O North 

There was one well evaluated for the outdoor industrial worker in Site O North (Leach-O-1).   

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site O North 
(Table 10.2RME, which summarizes the risk drivers from Table 9-5RME): 

 PCBs 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Dioxin TEQ – HH 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Xylenes 

 Combined soil -  inhalation, noncancer 

 1,2,4-Trichlorobenzene 

 Combined soil -  inhalation, potential noncancer 
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Under the MLE scenario, the following COCs are selected for the outdoor industrial worker in Site O North 
(Table 10.2MLE, which summarizes the risk drivers from Table 9-5MLE): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 

 Dioxin TEQ – HH 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Xylenes 

 Combined soil -  inhalation, noncancer 

Outdoor Industrial Worker - Site Q Central 

There was one well evaluated for the outdoor industrial worker in Site Q Central (SA-Q-6).   

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site Q Central 
(Table 10.3RME, which summarizes the risk drivers from Table 9.7RME): 

 Dioxin TEQ – HH 

 Surface soil: ingestion and dermal contact, noncancer 

Under the MLE scenario, there are no COCs in Site Q Central for the outdoor industrial worker; therefore, 
there is no Table 10.3MLE. 

Outdoor Industrial Worker - Site Q South 

There was one well evaluated for the outdoor industrial worker in Site Q South (AA-Q-6-24).   

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site Q South 
(Table 10.4RME, which summarizes the risk drivers from Table 9.10RME): 

 Dioxin TEQ – HH 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Cadmium 

 Surface soil: ingestion and dermal contact, noncancer 

Under the MLE scenario, there are no COCs in Site Q South for the outdoor industrial worker; therefore, there 
is no Table 10.4MLE. 

Outdoor Industrial Worker - Site R 

There were six wells evaluated for the outdoor industrial worker in Site R.  These are: 

 AA-R-1-28 

 B-22A 

 B-24A 

 B-25A 



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

 6-12 October 2009 
Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project 
Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

 B-28A 

 Leach-R-1 

The well that presented the greatest potential risk and HI was Leach-R-1.  Risk drivers were not identified in 
groundwater in the other wells (see Tables 9.11RME through 9.15RME). Therefore, COCs have been 
identified based on well Leach-R-1.  

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site R (Table 
10.5RME, which summarizes the risk drivers from Table 9.16RME): 

 1,2-Dichloroethane 

 Combined soil: inhalation, potential cancer 

 Leachate (Leach-R-1): inhalation, potential cancer 

 Chlorobenzene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): inhalation, noncancer 

 Tetrachloroethene 

 Combined soil: inhalation, potential cancer and noncancer 

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 Trichloroethene 

 Combined soil: inhalation, potential cancer  

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 1,2,4-Trichlorobenzene 

 Combined soil: inhalation, noncancer 

 1,2-Dichloroethene (total) 

 Leachate (Leach-R-1): inhalation, noncancer  

 Benzene 

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 Chloroform 

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 Chloromethane 

 Leachate (Leach-R-1): inhalation, potential noncancer 

 Toluene 

 Leachate (Leach-R-1): inhalation, potential noncancer 

 Xylenes, Total 

 Leachate (Leach-R-1): inhalation, potential noncancer 

 1,4-Dichlorobenzene 
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 Leachate (Leach-R-1): inhalation, cancer 

Under the MLE scenario, the following COCs are selected for the outdoor industrial worker in Site R (Table 
10.5MLE, which summarizes the risk drivers from Table 9.16MLE): 

 1,2-Dichloroethane 

 Leachate (Leach-R-1): inhalation, potential cancer 

 Chlorobenzene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): inhalation, noncancer 

 Tetrachloroethene 

 Combined soil: inhalation, potential cancer and noncancer 

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 Trichloroethene 

 Leachate (Leach-R-1): inhalation, potential cancer and noncancer 

 Benzene 

 Leachate (Leach-R-1): inhalation, noncancer 

Outdoor Industrial Worker - Site S 

There was one well evaluated for the outdoor industrial worker in Site A (SA-S-1).   

Under the RME scenario, the following COCs are selected for the outdoor industrial worker in Site S (Table 
10.6RME, which summarizes the risk drivers from Table 9.17RME): 

 PCBs 

 Surface soil: ingestion and dermal contact, potential cancer and noncancer 

 Chlorobenzene 

 Combined soil: inhalation, noncancer 

 Xylenes 

 Combined soil: inhalation, noncancer  

 1,4-Dichlorobenzene 

 Combined soil: inhalation, potential cancer 

Under the MLE scenario, the following COCs are selected for the outdoor industrial worker in Site S (Table 
10.6MLE, which summarizes the risk drivers from Table 9.17MLE): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 
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6.4.2 Construction worker 

The construction worker is assumed to be exposed to COPCs in combined soil via incidental ingestion and 
dermal contact, inhalation of particulate matter in excavation dust, and inhalation of COPCs in combined soil 
that may volatilize to outdoor air.  The construction worker is also assumed to be exposed to COPCs in 
shallow groundwater or leachate in an excavation trench via incidental ingestion and dermal contact and 
inhalation of constituents volatilized into excavation air.  COCs are identified below: 

Construction Worker - Site O 

There were three wells evaluated for the construction worker in Site O.  These are: 

 AA-O-1-16 

 GM-19A 

 SA2-MW-4-S 

The well that presented the greatest potential risk and HI was AA-O-16.  Risk drivers were not identified in 
groundwater in the other wells (see Tables 9.19RME and 9.20RME). Therefore, COCs have been identified 
based on well AA-O-16.  

Under the RME scenario, the following COCs are selected for the construction worker in Site O (Table 
10.7RME, which summarize the risk drivers from Table 9-18RME): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Benzene 

 Combined soil: inhalation, noncancer 

 Xylenes 

 Combined soil: inhalation, noncancer 

Under the MLE scenario, there are no COCs in Site O for the construction worker; therefore, there is no Table 
10.7MLE. 

Construction Worker -Site O North 

There was one well evaluated for the construction worker in Site O North (Leach-O-1). 

Under the RME scenario, the following COCs are selected for the construction worker in Site O North (Table 
10.8RME, which summarizes the risk drivers from Table 9.21RME): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Leachate: ingestion and dermal contact, noncancer 

 Dioxin TEQ-HH 

 Combined soil: ingestion and dermal contact, cancer and noncancer 
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 Xylenes 

 Combined soil, inhalation, noncancer 

Under the MLE scenario, the following COCs are selected for the construction worker in Site O North (Table 
10.8MLE, which summarizes the risk drivers from Table 9.21MLE): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Leachate (Leach-O-1): ingestion and dermal contact, noncancer 

Construction Worker - Site P 

There were no groundwater or leachate wells evaluated for the construction worker in Site P. 

Under the RME scenario, the following COCs are selected for the construction worker in Site P (Table 
10.9RME, which summarizes the risk drivers from Table 9.23RME): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Tetrachloroethene 

 Combined soil: inhalation, noncancer 

Under the MLE scenario, there are no COCs in Site P for the construction worker; therefore, there is no Table 
10.9MLE. 

Construction Worker - Site Q North 

There was one well evaluated for the construction worker in Site Q North (Leach-O-1). 

Under the RME scenario, the following COCs are selected for the construction worker in Site Q North (Table 
10.10RME, which summarizes the risk drivers from Table 9.21 RME, and Appendix O Table O-1): 

 Lead 

 Combined soil: ingestion 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Leachate (Leach-Q-1): ingestion and dermal contact, noncancer 

 Dioxin TEQ-HH 

 Combined soil: ingestion and dermal contact, noncancer 

 2,4-Dichlorophenol 

 Leachate (Leach-Q-1): ingestion and dermal contact, noncancer 

 Pentachlorophenol 

 Leachate (Leach-Q-1): ingestion and dermal contact, noncancer 
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Under the MLE scenario, the following COCs are selected for the construction worker in Site Q North (Table 
10.10MLE, which summarizes the risk drivers from Table 9.21MLE): 

 2,4-Dichlorophenol 

 Leachate (Leach-Q-1): ingestion and dermal contact, noncancer 

Construction Worker - Site Q South 

There was one well evaluated for the construction worker in Site Q South (AA-Q-10-18). 

Under the RME scenario, the following COCs are selected for the construction worker in Site Q South (Table 
10.11RME, which summarizes the risk drivers from Table 9.26RME): 

 Cadmium 

 Combined soil: ingestion, dermal contact and inhalation, noncancer 

Under the MLE scenario, there are no COCs in Site Q South for the construction worker; therefore, there is no 
Table 10.11MLE. 

Construction Worker - Site R 

There were two wells evaluated for the construction worker in Site R.  These are: 

 B-24A 

 Leach-R-1 

The well that presented the greatest potential risk and HI was Leach-R-1.  Risk drivers were not identified in 
groundwater in well B-24A (see Table 9.27RME) Therefore, COCs have been identified based on well Leach-
R-1.  

Under the RME scenario, the following COCs are selected for the construction worker in Site R (Table 
10.12RME, which summarizes the risk drivers from Table 9.28RME): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Leachate (Leach-R-1): ingestion and dermal contact, cancer and noncancer 

 Benzene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): ingestion and dermal contact - noncancer, inhalation - cancer and 
noncancer 

 Chlorobenzene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): inhalation, noncancer 

 Tetrachloroethene 

 Combined soil: inhalation, cancer and  noncancer 
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 Leachate (Leach-R-1): ingestion, dermal contact, and inhalation, cancer and noncancer 

 Trichloroethene 

 Combined soil: inhalation, cancer and  noncancer 

 Leachate (Leach-R-1): ingestion and dermal contact - cancer, inhalation - cancer and noncancer 

 1,2-Dichloroethane 

 Leachate (Leach-R-1): ingestion and dermal contact – cancer, and inhalation, cancer and 
noncancer 

 Chloroform 

 Leachate (Leach-R-1): ingestion and dermal contact – noncancer (note reference dose is 
protective of potentially carcinogenic effects) and inhalation, cancer and noncancer. 

 Toluene 

 Leachate (Leach-R-1): ingestion, dermal contact, and inhalation, noncancer 

 2,4-Dichlorophenol 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 2-Methylnaphthalene 

 Leachate (Leach-R-1): ingestion and dermal contact and inhalation, noncancer 

 4-Chloroaniline 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 Benzo(a)pyrene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 Benzo(b)fluoranthene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 Benzo(k)fluoranthene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 Dibenzo(a,h)anthracene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 4,4'-DDT 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 MCPA 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 Dioxin TEQ-HH 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer and noncancer 

 Manganese 

 Leachate (Leach-R-1):  dermal contact, noncancer 

 1,2-Dichloroethene (total) 
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 Leachate (Leach-R-1): inhalation, noncancer 

 Xylenes, Total 

 Leachate (Leach-R-1): inhalation,  noncancer 

 1,2,4-Trichlorobenzene 

 Leachate (Leach-R-1): inhalation,  noncancer 

 Naphthalene 

 Leachate (Leach-R-1): inhalation,  noncancer 

Under the MLE scenario, the following COCs are selected for the construction worker in Site R (Table 
10.12MLE, which summarizes the risk drivers from Table 9.28RME): 

 Tetrachloroethene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): ingestion, dermal contact, and inhalation, cancer and noncancer 

 Trichloroethene 

 Leachate (Leach-R-1): ingestion and dermal contact - cancer, inhalation - cancer and noncancer 

 Benzo(a)pyrene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 Benzo(b)fluoranthene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 Dibenzo(a,h)anthracene 

 Leachate (Leach-R-1):  ingestion and dermal contact, cancer 

 4,4'-DDT 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 MCPA 

 Leachate (Leach-R-1):  ingestion and dermal contact, noncancer 

 PCBs 

 Leachate (Leach-R-1): ingestion and dermal contact, cancer and noncancer 

 1,2-Dichloroethane 

 Leachate (Leach-R-1): inhalation, cancer  

 Benzene 

 Leachate (Leach-R-1):  inhalation - noncancer 

 Xylenes, Total 

 Leachate (Leach-R-1): inhalation,  noncancer 
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Construction Worker - Site S 

There was one well identified for the construction worker in Site S (SA-S-2). 

Under the RME scenario, the following COCs are selected for the construction worker in Site S (Table 
10.13RME, which summarizes the risk drivers from Table 9.29RME): 

 PCBs 

 Combined soil: ingestion and dermal contact, noncancer 

 Xylenes 

 Combined soil: inhalation, noncancer 

Under the MLE scenario, there are no COCs in Site S for the construction worker; therefore, there is no Table 
10.13MLE. 

6.4.3 Trespassing teenager 

The trespassing teenager is assumed to be exposed to COPCs in surface soil via incidental ingestion, dermal 
contact, and inhalation of particulates, and to COPCs in combined soil via inhalation of volatiles, to COPCs in 
shallow and mid-groundwater/leachate via inhalation of constituents volatilized into outdoor air, to COPCs in 
surface water and seep water via incidental ingestion and dermal contact, and to COPCs in sediment via 
incidental ingestion and dermal contact. COCs are identified below: 

Trespassing Teenager - Site O North 

There was one well evaluated for the trespassing teenager in Site O North (Leach-O-1). 

Under the RME scenario, the following COCs are selected for the trespassing teenager in Site O North (Table 
10.14RME, which summarizes the risk drivers from Table 9.34RME): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 

 Dioxin TEQ-HH 

 Surface soil: ingestion and dermal contact, cancer and noncancer 

Under the MLE scenario, the following COCs are selected for the trespassing teenager in Site O North (Table 
10.14MLE, which summarizes the risk drivers from Table 9.34MLE): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 

 Dioxin TEQ-HH 

 Surface soil: ingestion and dermal contact, noncancer 

Trespassing Teenager - Site Q South 

There was one well evaluated for the trespassing teenager in Site Q South (Table 9-39RME). No risk drivers 
were identified in this well, nor in soils for Site Q South.  In addition to soil and groundwater, two ephemeral 
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ponds located in Site Q South were identified (the Large Pond and the Small Pond).  No risk drivers were 
identified in surface water or sediment in the Large Pond (see Table 9.48RME); therefore, COCs are identified 
based on the Small Pond. 

Under the RME scenario, the following COCs are selected for the trespassing teenager in the Small Pond 
(Table 10.15RME, which summarizes the risk drivers from Table 9.49RME): 

 Benzo(a)pyrene 

 Surface water: ingestion and dermal contact, cancer 

Under the MLE scenario, there are no COCs in the Site Q South Small Pond for the trespassing teenager; 
therefore, there is no Table 10.15MLE. 

Trespassing Teenager - Site Q Central 

There was one well evaluated for the trespassing teenager in Site Q Central (SA-Q-6). 

Under the RME scenario, the following COCs are selected for the trespassing teenager in Site Q Central 
(Table 10.16RME, which summarizes the risk drivers from Table 9.36.RME): 

 Dioxin TEQ-HH 

 Seep water: ingestion and dermal contact, noncancer 

Under the MLE scenario, there are no COCs in Site Q Central for the trespassing teenager; therefore, there is 
no Table 10.16MLE. 

Trespassing Teenager - Site R 

There were six wells evaluated for the trespassing teenager in Site R.  These are: 

 AA-R-1-28 

 B-22A 

 B-24A 

 B-25A 

 B-28A 

 Leach-R-1 

The well that presented the greatest potential risk and HI was Leach-R-1.  Risk drivers were not identified in 
groundwater in the other wells (see Tables 9.40RME through 9.44RME). Therefore, COCs have been 
identified based on well Leach-R-1.  

Under the RME scenario, the following COCs are selected for the trespassing teenager in Site R (Table 
10.17RME, which summarizes the risk drivers from Table 9.45RME): 

 Tetrachloroethene 

 Combined soil: inhalation, noncancer 

 Leachate (Leach-R-1): inhalation, cancer and noncancer 
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 1,2-Dichloroethane 

 Leachate (Leach-R-1): inhalation, cancer  

 Benzene 

 Leachate (Leach-R-1):  inhalation - noncancer 

 Trichloroethene 

 Leachate (Leach-R-1): inhalation - cancer and noncancer 

Under the MLE scenario, the following COCs are selected for the trespassing teenager in Site R (Table 
10.17MLE, which summarizes the risk drivers from Table 9.45MLE): 

 Tetrachloroethene 

 Leachate (Leach-R-1): inhalation, cancer and noncancer 

Trespassing Teenager - Site S 

One well was evaluated for the trespassing teenager in Site S (SA-S-1). 

Under the RME scenario, the following COCs are selected for the trespassing teenager in Site S (Table 
10.18RME, which summarizes the risk drivers from Table 9.46RME): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 

Under the MLE scenario, the following COCs are selected for the trespassing teenager in Site S (Table 
10.18MLE, which summarizes the risk drivers from Table 9.46MLE): 

 PCBs 

 Surface soil: ingestion and dermal contact, noncancer 

6.4.4 Recreational fisher 

The recreational fisher is assumed to be exposed to COPCs in sediment via incidental ingestion and dermal 
contact, to COPCs in surface water and seep water via incidental ingestion and dermal contact, and to COPCs 
in consumed fish fillet. COCs are identified below: 

Recreational Fisher - Site Q South 

Two ephemeral ponds were evaluated for the recreational fisher in Site Q South (Large Pond and South 
Pond).  Two fish, a carp and a black bullhead, were collected from the Large Pond.  Potential risks were 
calculated separately for the two ponds.  Further, potential risks in the Large Pond were calculated separately 
for the two types of fish.  COCs are identified in both ponds, as discussed below. 

Under the RME scenario, the following COCs are selected for the recreational fisher in the Large Pond based 
on the black bullhead fish fillet data (Table 10.19RME, which summarizes the risk drivers from Table 
9.53RME): 

 Dieldrin 
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 Fish fillet: ingestion, cancer  

 PCBs 

 Fish fillet: ingestion, cancer and noncancer 

Under the MLE scenario, the following COCs are selected for the recreational fisher in Site Q South in the 
Large Pond based on the black bullhead fish fillet data (Table 10.19MLE, which summarizes the risk drivers 
from Table 9.53MLE): 

 PCBs 

 Fish fillet: ingestion, noncancer 

Under the RME scenario, the following COCs are selected for the recreational fisher in the Large Pond based 
on the carp fish fillet data (Table 10.20RME, which summarizes the risk drivers from Table 9.54RME): 

 Benzo(a)pyrene 

 Fish fillet: ingestion, cancer  

 Dieldrin 

 Fish fillet: ingestion, cancer  

 PCBs 

 Fish fillet: ingestion, cancer and noncancer 

 Dioxin TEQ-HH 

 Fish fillet: ingestion, cancer and noncancer 

 Arsenic 

 Fish fillet: ingestion, cancer  

Under the MLE scenario, the following COCs are selected for the recreational fisher in Site Q South in the 
Large Pond based on the carp fish fillet data (Table 10.20MLE, which summarizes the risk drivers from Table 
9-54MLE): 

 PCBs 

 Fish fillet: ingestion, noncancer 

Under the RME scenario, the following COCs are selected for the recreational fisher in the Small Pond based 
(Table 10.21RME, which summarizes the risk drivers from Table 9.55RME): 

 Benzo(a)pyrene 

 Surface water: dermal contact, cancer 

Under the MLE scenario, there are no COCs in the Site Q South Small Pond for the recreational fisher; 
therefore, there is no Table 10.21MLE. 

Recreational Fisher - Site Q Central Seep 

Under the RME scenario, the following COCs are selected for the recreational fisher in the Site Q Central 
Seep (Table 10.22RME, which summarizes the risk drivers from Table 9-56RME): 
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 Dioxin TEQ-HH 

 Seep water: ingestion and dermal contact, cancer and noncancer 

Under the MLE scenario, there are no COCs in Site Q Central for the recreational fisher; therefore, there is no 
Table 10.22MLE. 

6.4.5 COC summary 

Table 6-5 presents a summary of the COCs.  COCs will be discussed by Site in Section 7 and further relevant 
details regarding Site exposure conditions will be described.  The results of the detailed site-specific modeling 
for the soil to outdoor air volatilization pathway (Appendix P) and the more realistic evaluation of the seep 
pathway (Appendix Q) is also discussed in Section 7.  The results of these two evaluations were taken into 
consideration in identifying the final list of COCs appearing on Table 6-5. 

6.5 Uncertainty analysis 

Within any of the four steps of the human health risk assessment process, assumptions must be made due to 
a lack of absolute scientific knowledge.  Some of the assumptions are supported by considerable scientific 
evidence, while others have less support.  Every assumption introduces some degree of uncertainty into the 
risk assessment process.  Regulatory risk assessment methodology requires that conservative assumptions 
be made throughout the risk assessment to ensure that public health is protected.  Therefore, when all of the 
assumptions are combined, it is much more likely that risks are overestimated rather than underestimated. 

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are discussed in 
this section.  They are discussed in qualitative terms, because for most of the assumptions there is not enough 
information to assign a numerical value to the uncertainty that can be factored into the calculation of risk. 

6.5.1 Selection of Constituents of Potential Concern 

In the Hazard Identification step, information on constituents detected at the site is combined with criteria 
quantifying their potential toxicity to obtain a subset of constituents for quantitative evaluation in the risk 
assessment, the COPCs.  The goal is to include in the quantitative portion of the risk assessment those 
constituents that are the most toxic, prevalent, environmentally-persistent, and mobile.  The selection of the 
COPCs forms the basis of the quantitative risk assessment. 

Generally in the site characterization phase of the site assessment, knowledge of past and current land use is 
used to determine which analytical parameters are analyzed and what analytical methods are employed for 
the detection of constituents in the relevant environmental media at the site.  However, for Sauget Area 2, the 
knowledge of past and current industrial practices was not used to limit the analyte list.  Instead, the majority of 
environmental samples were analyzed for a full suite of constituents including VOCs, SVOCs, metals, cyanide, 
PCBs, pesticides, herbicides, dioxins and furans, as detailed in Section 3.1.2. 

In the Hazard Identification process, it is assumed that only those constituents detected are actually present at 
the site.  However, it is possible that constituents not on the analyte list may be present at the site.  Should this 
be the case, site risks may be underestimated depending on the nature of the constituents not included in the 
sample analyses.  However, the full suite of USEPA analyte lists were used and are as inclusive as possible of 
constituents used in industry that are of potential public health concern.  Therefore, it is unlikely that 
constituents not included on the analyte list would be present at the site at concentrations that would pose a 
risk to public health. 

A subset of constituents detected at a site is generally selected for quantitative analysis for several reasons.  
Some constituents detected at a site may be naturally occurring and not related to site use.  Other constituents 
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may be present at concentrations that can be assumed with reasonable assurance not to pose a risk to human 
health.  It is possible that constituents not on the analyte list are present at the site.  These constituents likely 
do not have USEPA-endorsed toxicity values and therefore cannot be assessed quantitatively.  A review of the 
results of risk assessments demonstrate that in most cases risks are attributable only to one or a few 
constituents, and that many of the constituents quantitatively evaluated do not contribute significantly to total 
risk estimates (USEPA, 1993a).  The screening process is conducted to identify the COPCs that may 
contribute the greatest to potential risk.  The screening process used here is conservative.  Although the 
excluded constituents may pose a finite level of risk, that risk would contribute negligibly to the total site risk.  
Therefore, not evaluating the excluded constituents will not measurably affect the numerical estimates of HI or 
risk, and thus not affect remedial decision-making at the site.   

6.5.1.1 COPCs for groundwater based on IEPA groundwater standards 

COPCs for groundwater were selected using drinking water criteria, even though potable use of groundwater 
in the area is prohibited by ordinances from the Villages of Sauget and Cahokia (see Appendix J).  Therefore, 
the selection of COPCs for groundwater was very conservative. 

6.5.1.2 COPCs for air 

Air samples were collected in the vicinity of Sites P, Q, and R and analyzed for VOCs, SVOCs, PCBs, dioxins, 
and metals.  Air samples were collected over a 24-hour period during hot, dry conditions (August, 2002) 
conducive to air emissions of dust and volatiles.  These data are compared to chronic screening levels as 
discussed in the HHRA Workplan (Appendix A).  However, due to the one-time sample collection, these data 
are not quantitatively evaluated in the HHRA.  As noted in the HHRA Workplan, the air pathway is addressed 
in the HHRA by modeling potential sources in soil, waste and groundwater (see Section 5.0).  Appendix G 
presents the relatively few COPCs identified for the air samples.  Benzene was identified as a COPC in every 
air sample.  The screening level for benzene in air is very low (the Region 9 PRG, based on residential 
exposure, is 0.25 ug/m3).  The site sample results range from 0.37 ug/m3 to 7.8 ug/m3.  These results are 
consistent with average outdoor air levels of benzene across the US of 9.1 ug/m3 (Shah and Singh, 1988). 

6.5.2 Toxicity assessment 

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent may 
potentially cause and to define the relationship between the dose of a constituent and the likelihood or 
magnitude of an adverse effect (response).  Risk assessment methodologies typically divide potential health 
effects of concern into two general categories: effects with a threshold (noncarcinogenic) and effects assumed 
to be without a threshold (potentially carcinogenic).  Toxicity assessments for both of these types of effects 
share many of the same sources of uncertainty.  To compensate for these uncertainties, USEPA has 
developed RfDs and CSFs that are biased to overestimate rather than under-estimate human health risks.  
Several of the more important sources of uncertainty and the resulting biases are discussed below.  

6.5.2.1 Animal-to-human extrapolation in noncarcinogenic dose-response evaluation 

For many constituents, animal studies provide the only reliable information on which to base an estimate of 
adverse human health effects.  Of the 103 COPCs evaluated in this risk assessment, 87 have oral reference 
doses, of which 79 are based on animal studies and 45 have inhalation reference concentrations, of which 36 
are based on animal studies.  Extrapolation from animals to humans introduces a great deal of uncertainty into 
the risk characterization.  In most instances, it is not known how differently a human may react to the 
constituent compared to the animal species used to test the constituent.  If a constituent's fate and the 
mechanisms by which it causes adverse effects are known in both animals and humans, uncertainty is 
reduced.  When the fate and mechanism for the constituent are unknown, uncertainty increases. 
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The procedures used to extrapolate from animals to humans involve conservative assumptions and 
incorporate uncertainty factors such that overestimation of effects in humans is more likely than 
underestimation.  When data are available from several species, the lowest dose that elicits effects in the most 
sensitive species is used for the calculation of the RfD.  To this dose are applied uncertainty factors, generally 
of 1 to 10 each, to account for intraspecies variability, interspecies variability, study duration, and/or 
extrapolation of a low effect level to a no effect level.  Thus, most reference doses used in risk assessment are 
100- to 10,000-fold lower than the lowest effect level found in laboratory animals. Uncertainty factors for 
toxicity values based on animal studies included in this risk assessment range from 30 to 10,000, as shown in 
Tables 4-1 to 4-4. 

Nevertheless, because the fate of a constituent can differ in animals and humans, it is possible that animal 
experiments will not reveal an adverse effect that would manifest itself in humans.  This can result in an 
underestimation of the effects in humans.  The opposite may also be true: effects observed in animals may not 
be observed in humans, resulting in an overestimation of potential adverse human health effects. 

6.5.2.2 Evaluation of carcinogenic dose-response 

Significant uncertainties exist in estimating dose-response relationships for potential carcinogens.  These are 
due to experimental and epidemiologic variability, as well as uncertainty in extrapolating both from animals to 
humans and from high to low doses.  Three major issues affect the validity of toxicity assessments used to 
estimate potential excess lifetime cancer risks:  (1) the selection of a study (i.e., data set, animal species, 
matrix the constituent is administered in) upon which to base the calculations, (2) the conversion of the animal 
dose used to an equivalent human dose, and (3) the mathematical model used to extrapolate from 
experimental observations at high doses to the very low doses potentially encountered at the site.  Of the 103 
COPCs included in this risk assessment, 42 are potentially carcinogenic via the oral route of exposure, and 39 
are potentially carcinogenic via the inhalation route of exposure. 

Study selection 

Study selection involves the identification of a data set (experimental species and specific study) that provides 
sufficient, well-documented dose-response information to enable the derivation of a valid CSF.  Human data 
(e.g., from epidemiological studies) are preferable to animal data, although adequate human data sets are 
relatively uncommon.  Therefore, it is often necessary to seek dose-response information from a laboratory 
species, ideally one that biologically resembles humans (e.g., with respect to metabolism, physiology, and 
pharmacokinetics), and where the route of administration is similar to the expected mode of human exposure 
(e.g., inhalation and ingestion).  The oral cancer slope factors for arsenic and benzene and the unit risk factors 
for arsenic, benzene, beryllium, cadmium, and chromium are based on human studies; the dose-response 
data for the remainder of the COPCs are based on animal studies.  When multiple valid studies are available, 
the USEPA generally bases CSFs on the one study and site that show the most significant increase in tumor 
incidence with increasing dose.  In some cases this selection is done in spite of significant decreases with 
increasing dose of tumor incidence in other organs and total tumor incidence.  Consequently, the current study 
selection criteria are likely to lead to overestimation of potential cancer risks in humans. 

Interspecies dose conversion 

The USEPA derivation of human equivalent doses by conversion of doses administered to experimental 
animals requires the assumption that humans and animals are equally sensitive to the toxic effects of a 
substance, if the same dose per unit body surface area is absorbed by each species.  Although such an 
assumption may hold for direct-acting genotoxicants, it is not necessarily applicable to many indirect acting 
carcinogens and likely overestimates potential risk by a factor of 6 to 12 depending on the study species 
(USEPA, 1992b).  Further assumptions for dose conversions involve standardized scaling factors to account 
for differences between humans and experimental animals with respect to life span, body size, breathing rates, 



Sauget Area 2                                                                                                                                          AECOM Environment 
HHRA – RI/FS  

 

 6-26 October 2009 
Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project 
Documents\HHRA\Report\SA2 HHRA 
Report October2009 final.doc 

and other physiological parameters.  In addition, evaluation of risks associated with one route of administration 
(e.g., inhalation) when tests in animals involve a different route (e.g., ingestion) requires additional 
assumptions with corresponding additional uncertainties.  Although USEPA has formally changed its default 
position for scaling animal data to humans from a per surface area to a per body weight basis (USEPA, 
1992b), changes to existing CSF will only be made when the USEPA commits to a formal review of a 
constituent’s dose-response profile, and as of this writing, few have been incorporated. 

High-to-low dose extrapolation 

The concentration of constituents to which people are potentially exposed at industrial sites is usually much 
lower than the levels used in the studies from which dose-response relationships are developed.  Estimating 
potential health effects at such sites, therefore, requires the use of models that allow extrapolation of health 
effects from high experimental doses in animals to low environmental doses.  These models are generally 
statistical in character and have little or no biological basis.  Thus the use of a model for dose extrapolation 
introduces uncertainty in the dose-response estimate.  In addition, these models contain assumptions that may 
also introduce a large amount of uncertainty.  Generally the models have been developed to err on the side of 
over-estimating rather than under-estimating potential health risks. 

Most of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope 
predicted by the linearized multi-stage (LMS) model used to extrapolate low dose risk from high dose 
experimental data.  USEPA recognizes that this method produces very conservative risk estimates, and that 
other mathematical models exist. USEPA states that the upper-bound estimate generated by the LMS model 
leads to a plausible upper limit to the risk that is consistent with some of the proposed mechanisms of 
carcinogenesis.  The true risk, however, is unknown and may be as low as zero.  The LMS model is very 
conservative as it assumes strict linearity between the lowest dose that produced an effect and zero dose.  
However, the body has many mechanisms to detoxify constituents, especially at low doses, and many 
mechanisms to repair damages if they should occur.  Therefore, many scientists believe that most constituents 
can cause cancer only above a “threshold” dose.  This phenomenon of a threshold for carcinogenic activity 
has been demonstrated for chloroform (as reviewed in Bradley, 1996). 

USEPA’s current carcinogen risk assessment guidelines (USEPA, 2005b) emphasizes mode of action data, 
and recognizes that some carcinogens may act in a nonlinear fashion.  Therefore, it is recognized that some 
carcinogens may have a threshold dose below which effects would not be seen.  Chloroform is the only COPC 
in this risk assessment that is demonstrated to have a threshold at this time, however, it is possible that there 
are others with thresholds. 

6.5.2.3 Benzene 

Potential risks for benzene in this risk assessment were derived using the mid-point of the cancer slope factor 
range (Table 4-5) and the mid-point of the unit risk factor range (Table 4-6).  The IRIS file for benzene states 
that each value within the range has equal scientific plausibility (USEPA, 2008).  Therefore, the potential risks 
presented in this risk assessment could be either over or under estimated.  To evaluate this uncertainty, 
Tables 6-6 to 6-9 present the potential RME risk estimates for each receptor at the low end of the range, the 
mid-point of the range  (the estimate presented in the risk characterization) and the high end of the range.  The 
risk estimates for each receptor are discussed below. 

Outdoor Industrial Worker 

Tables 6-6 presents the benzene risk estimates for the Outdoor Industrial Worker.  The majority of the RME 
risk estimates are within USEPA target risk range of 10-4 to 10-6, with the exceptions noted below: 
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 Potential risk estimates for inhalation of benzene from Site O combined soil/waste and from 
groundwater well AA-CLAY-2-22 exceed 10-4 when using the high end of the CSF range.  However, 
the risk estimates using the mid-point of the range are high enough that they drive the total potential 
risk above 10-4.  Therefore, benzene has been defined as a COC in both media using the mid-point of 
the CSF range.  It should be noted that at the low end of the CSF range, benzene is not a risk driver in 
either soil/waste or groundwater.   

 The risk estimates for inhalation of benzene in leachate well Leach-R-1 exceed 10-4 under all three 
CSF estimates.   

Therefore, based on this evaluation, benzene would not be defined as a COC for any additional scenarios if 
the high end of the CSF range were used. 

Construction Worker 

Table 6-7 presents the benzene risk estimates for the Construction Worker.  The majority of the RME risk 
estimates are within USEPA target risk range of 10-4 to 10-6, with the exception noted below: 

 The risk estimates for inhalation of benzene in leachate well Leach-R-1 exceed 10-4 under all the mid-
point and high-end CSF estimates.  Based on the exceedance of  10-4 using the mid-point of the CSF 
range, benzene was identified as a COC in the well.  It should be noted that the potential risk using the 
low end of the CSF range is within USEPA target risk range of 10-4 to 10-6; however, benzene would 
likely be a risk driver under that scenario as well. 

Therefore, based on this evaluation, benzene would not be defined as a COC for any additional scenarios if 
the high end of the CSF range were used.  

Trespassing Teenager 

Table 6-8 presents the benzene risk estimates for the Trespassing Teenager.  The risk estimates are within 
USEPA target risk range of 10-4 to 10-6. Therefore, based on this evaluation, benzene would not be defined as 
a COC for any additional scenarios if the high end of the CSF range were used. 

Recreational Fisher 

Table 6-9 presents the benzene risk estimates for the Recreational Fisher.  For this receptor, benzene is a 
COPC only in Site R seep water.  The risk estimates are within USEPA target risk range of 10-4 to 10-6. 
Therefore, based on this evaluation, benzene would not be defined as a COC for any additional scenarios if 
the high end of the CSF range were used. 

6.5.3 Exposure assessment 

Exposure assessment consists of three basic steps: 1) development of exposure scenarios, (2) estimation of 
exposure point concentrations, and 3) estimation of human dose.  

Exposure scenarios 

Exposure scenarios in a risk assessment are selected to be representative of potential exposures to COPCs in 
media that may be experienced by human receptors based on current and reasonably foreseeable land use.  
These exposure scenarios are developed for a hypothetical receptor, but one that would represent the RME 
scenario for the site.   Therefore, exposure levels are assumed for these receptors, i.e., commercial/industrial, 
recreational, that are much greater than expected to occur in an actual population.  The use of the MLE 
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scenarios provides an estimate of exposures more likely to represent average exposures.  The MLE risk 
estimates are used to put the RME risk estimates into context. 

Estimation of exposure point concentrations 

Sample Statistics.  Exposure to COPCs at the sites is best estimated by the use of the arithmetic mean 
concentration of a COPC in each medium.  Because of the uncertainty associated with estimating the true 
average concentration at a site, the USEPA has required the use of the 95% UCL on the arithmetic mean as 
the EPC (USEPA, 2002a).  Therefore, this is a very conservative estimate of the true arithmetic mean.  RME 
EPCs in this risk assessment represent the lower of the maximum detected concentration or the 95% UCL on 
the mean (USEPA, 2002a). The appropriate UCL is selected based on the distribution of the dataset, as 
described in USEPA (2002a) and in Appendix I.  Again to provide context, the MLE calculations have used the 
arithmetic mean concentration, not the upper bound, as the EPC.  Note that in areas where there are fewer 
than 8 samples, the EPC was defaulted to the maximum detected concentration.  This occurred for: 

 Surface soil:  Site O, Site O North, Site P, Site Q North, Site Q Central, and Site S  

 Combined soil:  Site O, Site O North, and Site S 

 Fish tissue:  River and Site Q Pond 

 Leachate:  Sites O, Q, and R 

 Surface Water:  Site Q Pond 

Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of 
general site conditions.  Sample locations in the sites were identified to be biased to represent worst-case site 
conditions.  For example, the waste boring locations were selected based on the 1998 Ecology and 
Environment Report, the results of the aerial photograph analysis, and the soil gas and magnetometer surveys 
conducted as a part of this field effort. These locations were designed to characterize the waste materials 
present at each disposal site (URS, 2009), 

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment based on 
current site conditions remain constant for the assumed exposure duration – for an industrial or residential 
scenario this is a period of 25 to 30 years.  However, it is well known in the scientific community that 
constituents in the environment are subject to natural attenuation and biodegradation processes.  Organic 
constituents are naturally degraded in the environment by a variety of processes (i.e., photodegradation, 
microbial activity, hydrolysis, etc.).  USEPA has recognized the validity and utility of natural attenuation and 
biodegradation as a remedial option and has recently published guidance for its site-specific implementation 
(USEPA, 1997c).  Environmental half-lives vary for specific constituents based on environmental conditions 
(i.e., presence of bacteria, pH, exposures to sunlight and oxygen), and there are respected literature sources 
of such information. However, environmental degradation is not typically accounted for in the calculation of 
risks for the site.  This has likely resulted in an over-estimation of site risks.  

Predicted EPCs.  Models were used to predict the concentration of a volatile constituent in air based on its 
concentration in groundwater and in combined soil.  Models were used to predict outdoor air concentrations 
from both soil and groundwater for both excavation and non-excavation scenarios.  Although assumptions are 
made about constituent behavior in each of these models, the assumptions used are conservative in that they 
tend to result in over-predictions rather than under-predictions of air concentrations. 

The model for the soil-to-outdoor air pathway is presented in Appendix L.  The modeling conducted in 
Appendix L follows USEPA guidance (USEPA, 2002b) to predict concentrations of COPCs in air due to 
volatilization from soils, per the Revised Protocol for the HHRA (ENSR, 2007).  The method used in Appendix 
L follows the simple site-specific approach as outlined in the Supplemental Soil Screening Level (SSL) 
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guidance (USEPA, 2002b).  The guidance also presents a detailed site-specific approach as outlined in 
Appendix E (USEPA, 2002b). The guidance (USEPA, 2002b) states that: 

EPA generally recommends that site managers use the simple site-specific approach, which represents a 
reasonable balance between cost and site-specificity. This method is the focus of the soil screening 
guidance documents. However, the detailed site-specific approach allows a site manager to model more 
complex site conditions and employ less conservative assumptions than those used in the simple site-
specific approach. For example, a detailed approach could be used to model volatilization of 
contaminants from either surface and subsurface (i.e., buried) soils, while the simple site-specific 
modeling conservatively assumes all contamination is located at the soil surface. If such modeling would 
produce SSLs more appropriate for site conditions and thus result in a substantial savings in cleanup 
costs, the detailed site-specific approach would be a reasonable choice for developing SSLs, despite the 
added cost and effort. 

Therefore, because the simple site-specific approach yielded a number of potentially unacceptable risks, which 
may be unrealistic and may be attributable to the conservative assumptions necessary under the simple site-
specific approach, further evaluation and refinement is warranted.  Section 11.6.3 of the HHRA work plan 
(URS, 2001) allows for the refinement of risk estimates using more site-specific data.  Therefore, the detailed 
site-specific approach outlined in Appendix E of USEPA (2002b) is implemented in this appendix for the 
following scenarios: 

Receptor COPC 
Site 
O 

Site O 
North Site P Site R Site S 

Benzene X   X  

Chlorobenzene    X  

Tetrachloroethene   X X  

Trichloroethene    X  

Construction Worker 
  
  
  
 Xylenes, Total X X   X 

1,2,4-Trichlorobenzene  X  X  

1,2-Dichloroethane    X  

1,4-Dichlorobenzene     X 

Benzene X     

Chlorobenzene    X X 

Tetrachloroethene    X  

Trichloroethene    X  

Outdoor Industrial 
Worker 
  
 
  
  
  
  Xylenes, Total X X   X 

Trespassing Teen Tetrachloroethene    X  

 

The guidance (USEPA, 2002b) presents separate models for an outdoor worker/landscaper (i.e., outdoor 
industrial worker) and a construction worker.  The same model used for the outdoor industrial worker is 
applicable to the trespassing teenager, as both scenarios represent non-intrusive activities and a longer than 
one-year exposure duration.  The models, the refined EPCs, and the refined risk estimates are presented in 
Appendix P.  Table 6-10 presents the risk estimates derived in Appendix P.  The majority of the scenarios 
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identified in the table above do not pose unacceptable risks based on the detailed site-specific model results.  
These results are further discussed in the conclusions (Section 7). 

Exposure assumptions 

When estimating potential human doses (i.e., intakes) from potential exposure to various media containing 
COPCs, several assumptions are made.  Uncertainty may exist, for example, in assumptions concerning rates 
of ingestion, frequency and duration of exposure, and bioavailability of the constituents in the medium.  
Typically, when limited information is available to establish these assumptions, a conservative (i.e., health-
protective) estimate of potential exposure is employed.  Default exposure assumptions recommended by the 
USEPA are intended to be conservative and representative of an individual who consistently and frequently 
contacts environmental media at a site, a scenario that rarely occurs.  Most individuals will contact media at 
non-site locations, while the risk assessment assumes that all exposure to environmental media will occur at 
the site.  Moreover, it is often assumed that contact with environmental media occurs in the areas having the 
highest constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due 
to both statistical handling of the data and the original sampling plan.   

The assumptions regarding exposure frequency and duration are very conservative.  For example, while the 
agency default for working tenure is 25 years, the median occupational tenure for people aged 16 and older is 
6.6 years (USEPA, 1997a, Table 15-176).  The use of conservative assumptions is likely to lead to an 
overestimate of potential risk. 

Per the USEPA-approved HHRA workplan, a meteorological factor was used in the risk assessment to 
account for the number of days when direct contact with soil or intrusive activities will not occur for receptors 
during inclement weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow 
or ice (32 degrees F) are covering the ground.  This is not to say that workers or residents would not be 
outdoors on such days, only that the soil would not be available for significant contact either because it is wet 
or frozen.  Thus, the exposure frequency was adjusted for these site-specific meteorological conditions.  A 
meteorological factor of 24% was calculated (see Section 5.3.3).  The meteorological factor was applied only 
to the outdoor industrial worker receptor (not to the construction worker, trespassing teen, or recreational fisher 
receptors).   

For the Site Q Ponds, the RME recreational fisher receptor was assumed to ingest an average of 22 fish 
meals per year.  However, the Site Q Ponds are ephemeral.  Fish are present in the pond(s) only as a result of 
Mississippi River flood events; when the ponds dry up during dry weather, the fish die.  This was the case 
during the SSP field program during the summer of 2002 - only the Large Site Q Pond had water and fish in it.  
It too subsequently dried out.  Therefore, while it is possible that a fisher could catch additional fish to be 
frozen and eaten later, the assumption made for the RME receptor that the ponds can sustain a fish 
consumption rate of 22 fish meals per year is an overestimation of exposure. 

It was assumed that recreational fisher and trespassing teenager exposure to the seeps in Site Q Central and 
Site R is equivalent to exposure to surface water in the Ponds and in the Mississippi River.  Because a 
significant amount of water does not seep out of these features, this assumption is not realistic.  Therefore, a 
more realistic scenario was evaluated in Appendix Q.  The assumption under the revised evaluation is that the 
receptors may dermally contact the water with hands and feet, and that no seep water is ingested.  All other 
exposure assumptions are the same as those under the surface water pathway.  Appendix Q presents the 
exposure assumptions, and the revised risk calculations.  Table 6-11 presents a summary of the revised risk 
estimates for the recreational fisher and the trespassing teenager.  Potential risks are below 10-4 and the HI is 
below one for all scenarios. 
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6.5.4 Risk characterization 

The potential risk of adverse human health effects is characterized based on estimated potential exposures 
and potential dose-response relationships.  Three areas of uncertainty are introduced in this phase of the risk 
assessment:  the evaluation of potential exposure to multiple constituents, the combination of upper-bound 
exposure estimates with upper-bound toxicity estimates, and the risk to sensitive populations. 

6.5.5 Risk from multiple constituents 

Once potential exposure to and potential risk from each COPC is estimated, the total upper-bound potential 
risk posed by the site is determined by combining the estimated potential health risk from each of the COPC.  
Presently, potential carcinogenic effects are added unless evidence exists indicating that the COPC interact 
synergistically (a combined effect that is greater than a simple addition of potential individual effects) or 
antagonistically (a combined effect that is less than a simple addition of potential individual effects) with each 
other.  For most combinations of constituents, little if any evidence of interaction is available.  Therefore, 
additivity is assumed.  Although the IEPA TACO program provides a listing of groups of constituents that are 
considered to be additive in their carcinogenic potential, the USEPA approach of assuming additivity across all 
constituents was used in this risk assessment. 

For noncarcinogenic effects, the HI should only be summed for constituents that have the same or similar toxic 
endpoints (USEPA, 1989a).  The toxic endpoint is defined as the most sensitive noncarcinogenic health effect 
used to derive the RfD or other suitable toxicity value (USEPA, 1989a).  Again, there is little evidence to 
suggest whether those COPCs associated with a common toxicity endpoint are additive, synergistic, 
antagonistic, or independent in terms of mechanism of action.  Whether assuming additivity leads to an 
underestimation or overestimation of risk is unknown. 

Combination of several upper-bound assumptions 

Generally, the goal of a risk assessment is to estimate an upper-bound potential exposure and risk.  Most of 
the assumptions about exposure and toxicity used in this evaluation are representative of statistical upper-
bounds or even maxima for each parameter.  The result of combining several such upper-bound assumptions 
is that the final estimate of potential exposure or potential risk is extremely conservative (health-protective). 

This is best illustrated by a simple example.  Assume that potential risk depends upon three variables (soil 
consumption rate, COPC concentration in soil and CSF).  The mean, upper 95% bound and maximum are 
available for each variable. 

One way to generate a conservative estimate of potential risk is to multiply the upper 95% bounds of the three 
parameters in this example.  Doing so assumes that the 5% of the people who are most sensitive to the 
potential carcinogenic effects of a COPC will also ingest soil at a rate that exceeds the rate for 95% of the 
population, and that all the soil these people eat will have a constituent concentration that exceeds the 
concentration in 95% of the soil on site.  The consequence of these assumptions is that the estimated potential 
risk is representative of 0.0125% of the population (0.05 x 0.05 x 0.05 = 0.000125 x 100 = 0.0125%).  Put 
another way, these assumptions overestimate risks for 99.99% of the population or 9,999 out 10,000 people.  
Thus, the majority of people will have a much lower level of potential risk.  The very conservative nature of the 
potential risks estimated by the risk assessment process is not generally recognized.  In reality, the estimates 
are more conservative than outlined above, because usually more than three upper 95% assumptions are 
used to estimate potential risk(s). 

Alternatively, if a single upper 95% assumption of the cancer slope factor is combined with average (50th 
percentile) assumptions for soil concentration and soil ingestion rate, the resulting estimates of potential risk 
still over predict risk for 99% of the potentially exposed population.  This is a conservative and health protective 
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approach that substantially overestimates the “average” level and even the reasonable maximum level of 
potential risk. 

The risk assessment approach used here employed upper 95% bounds or maxima for most RME exposure 
and toxicity assumptions.  Thus, it produces estimates of potential risk two to three orders of magnitude 
greater than the risk experienced by the average member of the potentially exposed populations.  The MLE 
scenarios have used average estimates of exposure where possible, but still use the conservative toxicity 
values, thus even the MLE risk estimates are likely to overestimate total risk.   

6.5.6 Risk to sensitive populations 

The health risks estimated in the risk characterization generally apply to the receptors whose activities and 
locations were described in the exposure assessment.  Some people will always be more sensitive than the 
average person and, therefore, will be at greater risk.  Dose-response values used to calculate risk, however, 
are frequently derived to account for additional sensitivity of subpopulations (e.g., the uncertainty factor of 10 
used to account for intraspecies differences).  Therefore, it is unlikely that this source of uncertainty contributes 
significantly to the overall uncertainty of the risk assessment. 

6.5.7 Summary of sources of uncertainty in human health risk assessment 

The large number of assumptions made in the risk characterization introduces uncertainty in the results.  While 
this could potentially lead to underestimates of potential risk, the use of numerous conservative (i.e., protective 
of human health) assumptions, as was done here, results in overestimates of potential risks.  Any one person's 
potential exposure and subsequent risk are influenced by all the parameters mentioned above and will vary on 
a case-by-case basis.  Despite inevitable uncertainties associated with the steps used to derive potential risks, 
the use of numerous health-protective assumptions will most likely lead to a very large overestimate of 
potential risks from the site.  Moreover, when evaluating risk assessment results, it is important to put the risks 
into perspective.  For example, ACS estimates that the lifetime probability of contracting cancer in the U.S. is 1 
in 2 for men and 1 in 3 for women (ACS, 2004). The risk value is expressed as a probability (e.g., 10-6, or one 
in one million).  The results of the risk assessment must be carefully interpreted considering the uncertainty 
and conservatism associated with the analysis, especially where site management decisions are made. 
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7.0   Conclusions 

This report has presented the baseline HHRA for Sauget Area 2, located in Sauget and Cahokia, Illinois.  On 
November 20, 2000, the SA2SG PRPs signed an AOC, Docket Number V-W-01-C-622, to perform a RI/FS at 
Sauget Area 2 Sites O, P, Q, R, and S.  USEPA signed the AOC on November 24, 2000.  This HHRA is 
submitted to partially fulfill the requirements of Section V.2. of the AOC, and of Section 2.6 of Task 3 of the 
Scope of Work presented as Attachment B of the AOC.  The HHRA was conducted to satisfy the AOC, as well 
as to be compliant with the NCP (USEPA, 1990). 

The HHRA was conducted in accordance with USEPA-approved Human Health Risk Assessment Workplan 
(HHRA Workplan) dated May 25, 2001 (including September 2001 and May 2002 revised pages), which was 
submitted as Section 11 of Volume 1 of the SSP for Sauget Area 2 (URS, 2001).  A draft HHRA was submitted 
to USEPA in August, 2003 (ENSR, 2003).  USEPA provided comments on the draft HHRA on October 29, 
2003.  Since that time, additional data in support of the RI have been collected.  To account for updates in risk 
assessment guidance since 2003, a Revised Protocol for the HHRA was submitted and was approved by 
USEPA in September 2007 (ENSR, 2007).  Therefore, this HHRA has been conducted in accordance with the 
HHRA Workplan (URS, 2001) except where methods were updated per the Revised Protocol (ENSR, 2007).  
The HHRA Workplan and the Revised Protocol are provided as Appendix A to this report.  An Interim 
Deliverable was submitted to USEPA on April 24, 2008 (ENSR, 2008).  The Interim Deliverable contained 
many of the tables and input parameters for the risk assessment.  USEPA provided comments on the Interim 
Deliverable on June 19, 2008, with clarifications provided by USEPA on July 2, 2008.  USEPA’s comments on 
both the draft HHRA (ENSR, 2003) and the Interim Deliverable (ENSR, 2008) have been incorporated in this 
document.  The data contained in the Interim Deliverable has been incorporated into this document. 

The HHRA was conducted using data from environmental samples collected from the study area in 
accordance with the USEPA-approved SSP (URS, 2001).  In addition, a SI was conducted between 2005 and 
2007.  The SI was conducted to fill data gaps and to investigate NAPL.  The SSP and the SI for Sauget Area 2 
were designed to investigate two major areas of the Sauget Area 2 study area (the media sampled in each are 
identified in parentheses): 

 The Sites O, P, Q, R, and S (waste, soil, groundwater, leachate, ambient air – all sites; sediment, 
surface water, fish tissue – Site Q Ponds only); and 

 Mississippi River adjacent to the Sites (sediment, surface water and fish tissue). 

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health risk 
assessments developed by USEPA (USEPA, 1989a); these steps are: 

 Data Evaluation and Hazard Identification 

 Toxicity Assessment 

 Exposure Assessment 

 Risk Characterization 

COCs are discussed in Section 7.1.  Section 7.2 presents the final conclusions. 
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7.1 Site COCs 

COCs were identified in Section 6.4. COCs are further discussed below and are summarized by Site.  Tables 
7-1 through 7-4 present the total potential risks and HIs after additional evaluations conducted in Appendix P 
and Appendix Q were conducted.  The results are summarized below for each site and the Mississippi River.  
As previously stated, COPCs that significantly contribute to an exceedance of the 10-4 risk level are identified 
as COCs.  COPCs that significantly contribute to an exceedance of the target endpoint HI of 1 are also 
identified as COCs. COCs were identified based on the RME scenario.  Table 6-5 presents the COCs by site 
and receptor; COCs are also summarized below.  Figure 7-1 indicates the locations of the COCs.  Where 
COCs are identified, information regarding current site use is discussed for the receptors of interest.  The 
potential risks, HIs, and COCs presented below take into account the additional modeling conducted in 
Appendix P and Appendix Q.  Constituents not identified as COCs are not listed below; however, the total 
potential risk and HI is presented. 

A number of abbreviations and acronyms are used in the tables presented in the remainder of this section, as 
defined below: 

 COC – Constituent of Concern 
 CW – Construction Worker    
 DDA – Downstream Discharge Area 
 Ing/Derm – Incidental Ingestion and Dermal Contact 
 MCPA – 2-Methyl-4-chlorophenoxyacetic acid 
 MLE – Most Likely Exposure 
 NC – Not calculated; no dose-response value 
 NCOPC – No Potential Constituents of Concern identified for this pathway 
 OW – Outdoor Industrial Worker   
 PCB – Polychlorinated Biphenyl 
 PDA – Plume Discharge Area 
 RF – Recreational Fisher   
 RME – Reasonable Maximum Exposure 
 TEQ-HH – Toxic Equivalent Concentration for Human Health 
 TT –  Trespassing Teenager 
 UDA – Upstream Discharge Area 

 

7.1.1 Site O 

The total potential risk (as presented in Table 7-1) and the total potential HI(as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site O 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  3.2E-04 3.3E-05 7.4E+00 4.4E+00 
Construction/Utility Worker 4.0E-05 3.2E-06 3.1E+00 5.0E-01 
Trespassing Teenager 2.7E-05 4.9E-06 1.2E+00 1.7E-01 
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Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site O 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 3.0E-06 9.4E-08 1.8E+00 5.5E-02 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.9E-04 6.5E-06 3.5E+00 4.3E-01 
 
The RME cancer risk for dioxins is about two times the target risk level of 10-4.  The RME noncancer risk for 
dioxins is 3.5 times the target HI of one.  The RME HI for PCBs is about two times the target HI of one. 
 
Site O is located in an isolated area and is not currently used.  As discussed in Section 2.3.1, the former 
ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during the warmer 
months of the year.  Therefore, the potential risks presented above for workers represent the future scenario 
(the only activity under the current scenario is mowing, which is limited in frequency and duration).  The 
receptor assumptions are extremely conservative for this area, as it is unlikely that an outdoor industrial worker 
would access the site for 190 days per year.  It is also unlikely that construction/utility work would occur in this 
area for the assumed 40 day period (RME) or 20 day period (MLE).   

Clayton Chemical 

Well AA-Clay-2 is not located within the boundary of Site O but is in the location of the Former Clayton 
Chemical Company.  Therefore, concentrations present in this well are attributable to Clayton Chemical.  The 
data for this well are presented with Site O in the risk calculations and the total risks and HIs presented above 
for Site O include the potential risks and HIs for AA-CLAY-2-22.  The well was included in the evaluation to 
provide a conservative estimate of potential area risks, since the Clayton Chemical property is being handled 
separately by USEPA. 

Based on the RME risk exceedances noted under Site O, benzene was identified as a COC.  Potential risks 
based on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Clayton Chemical 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 

Benzene Groundwater (AA-CLAY-2-22) Inhalation OW 1.0E-04 1.7E-05 1.9E+00 1.2E+00
 

A potentially unacceptable risk was identified.  The potential RME cancer risk for the groundwater-to-outdoor 
inhalation pathway for the outdoor industrial worker at well AA-Clay-2 is equal to the target risk level of 10-4.  
The RME HI is about two times the target HI of one, and the MLE HI represents a minor exceedance of the 
target HI of one.  As noted above, the potential target risk exceedance of benzene is not attributable to Site O. 

7.1.2 Site O North 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
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the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target organ basis. 

Total Potential Risk and Hazard Index – Site O North 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  2.2E-03 1.4E-04 7.5E+01 1.8E+01 
Construction/Utility Worker 4.9E-04 3.1E-05 4.8E+01 3.4E+00 
Trespassing Teenager 1.9E-04 5.8E-05 1.0E+01 2.8E+00 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site O North 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Dioxin TEQ-HH Combined Soil Ing/Derm CW 4.0E-04 2.2E-05 9.3E+00 5.0E-01 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.4E-03 9.7E-05 2.7E+01 6.5E+00 
Dioxin TEQ-HH Surface Soil Ing/Derm TT 9.9E-05 2.7E-05 4.2E+00 1.1E+00 
PCBs Combined Soil Ing/Derm CW 5.6E-05 2.0E-06 3.3E+01 1.2E+00 
PCBs Leachate Ing/Derm CW 4.1E-06 2.0E-06 2.4E+00 1.2E+00 
PCBs Surface Soil Ing/Derm OW 6.6E-04 3.6E-05 4.6E+01 9.0E+00 
PCBs Surface Soil Ing/Derm TT 3.4E-05 1.0E-05 5.5E+00 1.6E+00 

 

Risk estimates for PCBs and dioxins range from relatively minor contributors to exceedances of the target risk 
level of 10-4 (i.e., 9.9x10-5, RME trespassing teenager dioxin) to more significant exceedances (i.e., 1.4x10-3, 
RME outdoor industrial worker dioxin).  HIs also range from relatively minor exceedances (i.e., 1.1, MLE 
trespassing teenager dioxin) to more significant exceedances (i.e., 46, RME outdoor industrial worker PCBs). 

Site O North is located in an isolated area and is not currently used.  As discussed in Section 2.3.1, the former 
ABRTF lagoons are covered and vegetated, and the vegetation is mowed periodically during the warmer 
months of the year.  Therefore, the potential risks presented above for workers represent the future scenario 
(the only activity under the current scenario is mowing, which is limited in frequency and duration).  The 
receptor assumptions are extremely conservative for this area, as it is unlikely that an outdoor industrial worker 
would access the site for 190 days per year.  Due to the isolated nature of the site, it is unlikely that 
trespassers would enter the site as frequently as assumed (26 days RME, 13 days MLE).  

7.1.3 Site O South 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.   
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Total Potential Risk and Hazard Index – Site O South 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  NCOPC NCOPC NCOPC NCOPC 
Construction/Utility Worker 2.3E-08 8.7E-10 4.5E-04 1.7E-05 
Trespassing Teenager NCOPC NCOPC NCOPC NCOPC 

 

The potential risks noted above are below the target risk level of 10-4, and the potential HIs are below one.  
Because there were no exceedances of the target risk levels, no COCs are identified. 

7.1.4 Site P 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site P 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.2E-05 3.9E-06 1.4E+00 2.7E-01 
Construction/Utility Worker 7.0E-06 4.8E-07 1.9E+00 1.3E-01 
Trespassing Teenager 2.7E-06 2.2E-07 1.2E-01 1.2E-02 

 
Based on the RME risk exceedances noted above, the following COC was identified.  Potential risks based on 
both RME and MLE cancer and noncancer evaluations are presented; those contributing to an exceedance 
are highlighted. 
 

COCs Identified under RME Scenario– Site P 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 2.3E-06 6.7E-08 1.3E+00 3.9E-02 

 
The HI noted for the RME construction worker of 1.3 for PCBs represents a relatively minor exceedance of the 
acceptable HI of one. 
 
Site P is currently inactive and generally covered, and access to the site is unrestricted.  A nightclub and 
asphalt parking lot occupy three acres in the southeast corner of the site.  Therefore, the potential risks 
presented above for construction workers represent the future scenario.   

7.1.5 Site Q Central 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  In 
addition, the total potential risk and the total potential HI for the trespassing teenager and the recreational 
fisher seep exposure are listed, as presented in Table 7-4.  For the potential carcinogenic evaluation, potential 
risks were less than 10-4.  For the noncarcinogenic evaluation, HIs are highlighted where the total is greater 
than one on a target endpoint basis. 
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Total Potential Risk and Hazard Index – Site Q Central 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.5E-05 1.0E-06 1.6E+00 1.0E-01 
Construction/Utility Worker 5.7E-06 1.7E-07 5.2E-01 1.8E-02 
Trespassing Teenager 3.5E-05 2.5E-06 2.1E-01 1.1E-02 

Total Potential Risk and Hazard Index - Site Q Central Seep   
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 1.0E-05 5.6E-06 4.7E-01 2.5E-01 
Recreational Fisher 4.0E-05 1.6E-06 6.7E-01 8.9E-02 

 

Based on the RME risk exceedance noted above, the following COC was identified.  Potential risks based on 
both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q Central 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 5.8E-05 7.1E-07 1.1E+00 4.7E-02 

 

It should be noted that the HI for Dioxin TEQ-HH in surface soil is 1.1, a relatively minor exceedance.  The 
target endpoint for Dioxin TEQ-HH (chronic exposure) is developmental effects; Dioxin TEQ-HH contributes 
essentially all of the HI for developmental effects.   

Site Q Central houses a barge terminal facility and is largely covered by gravel or buildings.  Therefore, the 
surface soil may not be accessible in all locations.  In 2007, construction of a rail, river barge and truck 
transportation facility for the ethanol industry began on Site Q Central.  Five 98,900-barrel capacity ethanol 
storage tanks are (or will be) located on the site.  Access to parts of Site Q Central is restricted by fences.  The 
exposures for seep water noted above are likely to be over estimated.  The seep is located along the bank of 
the Mississippi River, and the exposure scenario assumed that the trespassing teenager is directly exposed to 
the seep water for 13 days per year under the RME scenario, and the recreational fisher is assumed to be 
directly exposed to the seep for 22 days per year.  These are the number of days per year these receptors are 
assumed to be exposed to surface water in the Mississippi River; it is unlikely that these receptors would 
encounter the seep each time they access the River.  

7.1.6 Site Q North 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks are less than 10-4.  For the noncarcinogenic evaluation, 
HIs are highlighted where the total is greater than one on a target organ basis. 
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Total Potential Risk and Hazard Index – Site Q North 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  7.8E-05 1.6E-06 1.4E+00 1.1E-01 
Construction/Utility Worker 8.5E-05 1.3E-05 1.1E+01 2.7E+00 
Trespassing Teenager 1.9E-05 1.9E-06 1.7E-01 1.2E-02 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q North 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
2,4-Dichlorophenol Leachate Ing/Derm CW NC NC 4.2E+00 1.7E+00
Dioxin TEQ-HH Combined Soil Ing/Derm CW 3.0E-05 4.4E-07 7.0E-01 1.0E-02 
Lead Combined Soil Ingestion CW NC NC * *  
Lead Leachate Ingestion CW NC NC ** **  
PCBs Combined Soil Ing/Derm CW 2.7E-06 5.4E-08 1.6E+00 3.1E-02 
PCBs Leachate Ing/Derm CW 3.5E-06 6.2E-07 2.1E+00 3.6E-01 
Pentachlorophenol Leachate Ing/Derm CW 2.5E-05 5.9E-06 4.8E-01 1.1E-01 

*Predicted blood lead concentration for adult workers is below the target level of 10 ug/dL.  However, the range of predicted 95th percentile 
blood lead concentration among fetuses of adult workers is greater than 10 ug/dL (11.2-14.3 ug/dL). 

**Predicted worker blood lead concentration exceeds 10 ug/dL (15 ug/dL). 

The HIs  noted above range from relatively minor contributors to the exceedance of the HI of one (i.e., 1.6, 
RME construction worker, PCBs) to about four times the target HI of one (4.2, RME construction worker, 2,4-
dichlorophenol). 

A 10-acre site on Site Q North is currently used by Rivercity Landscape Supply as a bulk storage terminal for 
lawn and garden products.  Raw landscape products such as mulch, rock and soil are processed and packed 
on this portion of the site.  Access to some portions of the site is restricted by fencing and gates.  Other parts 
of the site have unrestricted access.  As noted above, potential risk exceedances for this area were identified 
for the construction/utility worker, not for the outdoor industrial worker.  Therefore, these are potential risks for 
a future construction/utility worker, as there is no current excavation work in this area.   

7.1.7 Site Q South 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site Q South 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  1.2E-04 1.6E-06 6.7E+00 2.9E-01 
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Total Potential Risk and Hazard Index – Site Q South 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Construction/Utility Worker 9.3E-06 2.4E-07 3.6E+00 2.6E-01 
Trespassing Teenager 1.4E-05 8.0E-07 1.0E+00 3.7E-02 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q South 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Cadmium Combined Soil Ing/Derm CW NC NC 1.4E+00 3.5E-02 
Cadmium Combined Soil Inhalation CW 6.2E-07 1.7E-08 1.2E+00 3.3E-02 
Cadmium Surface Soil Ing/Derm OW NC NC 3.4E+00 8.2E-02 
Dioxin TEQ-HH Surface Soil Ing/Derm OW 1.0E-04 1.1E-06 1.9E+00 7.0E-02 

 

The estimated risk noted above for dioxin is equal to the target risk level of 10-4.  The potentially unacceptable 
HIs range from relatively minor exceedances (i.e., 1.2, RME construction worker, cadmium) to over three times 
the target level (i.e., 3.4, RME outdoor industrial worker, cadmium). 

Site Q South is predominantly vacant open land and access is unrestricted.  Therefore, the potential risks 
presented above for workers represent the future scenario.   

7.1.8 Site Q South Ponds 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
trespassing teenager and the recreational fisher are listed below.  For the potential carcinogenic evaluation, 
potential risks greater than 10-4 are highlighted.  For the noncarcinogenic evaluation, HIs are highlighted where 
the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site Q South - Large Pond 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 2.0E-06 2.4E-07 3.2E-01 3.9E-02 
Recreational Fisher (with Black Bullhead Fillet) 5.6E-04 2.0E-05 2.4E+01 2.9E+00 
Recreational Fisher (with Carp Fillet) 1.4E-03 5.4E-05 6.0E+01 7.5E+00 

Total Potential Risk and Hazard Index – Site Q South - Small Pond 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 2.3E-04 8.5E-05 1.8E-01 4.2E-02 
Recreational Fisher 3.0E-04 8.4E-06 3.2E-01 2.0E-02 
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Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site Q South - Large Pond 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Arsenic Fish Fillet (Carp) Ingestion RF 6.0E-05 2.3E-06 3.1E-01 3.9E-02 
Benzo(a)pyrene Fish Fillet (Carp) Ingestion RF 6.4E-05 2.4E-06 NC  NC 

Dieldrin 
Fish Fillet  
(Black Bullhead) Ingestion RF 7.8E-05 2.9E-06 2.3E-01 2.9E-02 

Dieldrin Fish Fillet (Carp) Ingestion RF 1.5E-04 5.6E-06 4.3E-01 5.4E-02 
Dioxin TEQ-HH Fish Fillet (Carp) Ingestion RF 1.1E-04 4.2E-06 1.7E+00 2.2E-01 

PCBs 
Fish Fillet  
(Black Bullhead) Ingestion RF 3.8E-04 1.4E-05 2.2E+01 2.8E+00

PCBs Fish Fillet (Carp) Ingestion RF 9.8E-04 3.7E-05 5.7E+01 7.2E+00
COCs Identified under RME Scenario– Site Q South - Small Pond 

        Cancer Noncancer 
COC Medium Pathway Receptor RME MLE RME MLE 

Benzo(a)pyrene Surface Water Ing/Derm RF 2.7E-04 7.4E-06 NC NC 
Benzo(a)pyrene Surface Water Ing/Derm TT 2.1E-04 7.5E-05 NC NC 

 

The risks exceedances noted above range from relatively minor contributors to the exceedance of 10-4 (i.e., 
1.1x10-4, RME recreational fisher, dioxins) to more significant exceedances (i.e., 9.8x10-4, RME recreational 
fisher, PCBs).  The potentially unacceptable HI exceedances range from about two times the target HI of one 
(RME recreational fisher, dioxins) to about 57 times the target HI of one (RME recreational fisher, PCBs). 

Fishing can occur in the Site Q South Ponds; however, as noted in Section 2.3.3, fish are only present as a 
result of flood events.  As of mid-September 2008, much of Site Q South was under water; however, this is a 
temporary condition.   After the ponds dry out, fish are not reintroduced until another flood event, although 
water may collect in the ponds from precipitation.  Therefore, while it is possible that a fisher could catch 
additional fish to be frozen and eaten later, the assumption made for the RME receptor that the ponds can 
sustain a fish consumption rate of 22 fish meals per year is an overestimation of exposure.  The assumption 
that the trespasser can wade in the ponds the assumed 13 days per year under the RME scenario may also 
be an overestimate based on accessibility.  

7.1.9 Site R 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  In 
addition, the total potential risk and the total potential HI for the trespassing teenager and the recreational 
fisher seep exposure are listed, as presented in Table 7-4.  

For the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the 
noncarcinogenic evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 
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Total Potential Risk and Hazard Index – Site R 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  4.2E-01 5.1E-03 4.7E+03 2.1E+02 
Construction/Utility Worker 8.8E-02 1.2E-02 1.1E+04 2.2E+03 
Trespassing Teenager 7.0E-03 2.0E-04 1.8E+02 5.2E+00 

Total Potential Risk and Hazard Index - Site R Seep   
  Cancer Noncancer 
 Receptor RME MLE RME MLE 
Trespassing Teenager 9.0E-07 4.8E-07 4.7E-02 2.5E-02 
Recreational Fisher 3.5E-06 1.4E-07 6.6E-02 9.0E-03 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site R 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
1,2,4-Trichlorobenzene Leachate Inhalation CW NC NC 8.6E-01 2.6E-01 
1,2-Dichloroethane Leachate Ing/Derm CW 2.9E-05 4.0E-06 1.1E-01 1.5E-02 
1,2-Dichloroethane Leachate Inhalation CW 1.1E-03 9.0E-05 1.2E+00 9.9E-02 
1,2-Dichloroethane Leachate Inhalation OW 4.0E-03 5.2E-05 1.8E-01 8.1E-03 
1,2-Dichloroethane Leachate Inhalation TT 6.7E-05 2.1E-06 6.7E-03 2.1E-04 
1,2-Dichloroethene 
(total) Leachate Inhalation CW NC NC 2.8E+00 2.1E-01 
1,2-Dichloroethene 
(total) Leachate Inhalation OW NC NC 1.0E+01 4.5E-01 
1,4-Dichlorobenzene Leachate Inhalation OW 4.5E-05 1.3E-06 1.4E-02 1.4E-03 
2,4-Dichlorophenol Leachate Ing/Derm CW NC NC 5.7E-01 1.1E-01 
2-Methylnaphthalene Leachate Ing/Derm CW NC NC 1.1E+00 2.8E-01 
2-Methylnaphthalene Leachate Inhalation CW NC NC 2.1E+00 3.3E-01 
4,4'-DDT Leachate Ing/Derm CW 8.7E-06 2.7E-06 3.6E+00 1.1E+00 
4-Chloroaniline Leachate Ing/Derm CW 6.2E-06 1.0E-06 2.0E+00 3.3E-01 
Benzene Leachate Ing/Derm CW 2.2E-05 2.8E-06 3.9E+00 5.0E-01 
Benzene Leachate Inhalation CW 1.6E-04 1.2E-05 2.5E+01 1.9E+00 
Benzene Leachate Inhalation OW 2.2E-03 2.7E-05 4.2E+01 1.8E+00 
Benzene Leachate Inhalation TT 3.8E-05 1.1E-06 1.6E+00 4.7E-02 
Benzo(a)pyrene Leachate Ing/Derm CW 7.7E-05 3.9E-05 NC NC 
Benzo(b)fluoranthene Leachate Ing/Derm CW 6.2E-04 3.1E-04 NC NC 
Benzo(k)fluoranthene Leachate Ing/Derm CW 5.7E-05 1.4E-05 NC NC 
Chlorobenzene Leachate Inhalation CW NC NC 2.8E+00 2.1E-01 
Chlorobenzene Leachate Inhalation OW NC NC 8.3E+00 3.6E-01 
Chloroform Leachate Ing/Derm CW NC NC 5.9E-01 7.5E-02 
Chloroform Leachate Inhalation CW 1.6E-04 1.2E-05 1.6E+00 1.2E-01 
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COCs Identified under RME Scenario– Site R 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
Chloroform Leachate Inhalation OW 1.7E-03 2.1E-05 6.9E-01 3.0E-02 
Chloromethane Leachate Inhalation OW NC NC 3.3E+00 5.6E-01 
Dibenzo(a,h)anthracene Leachate Ing/Derm CW 1.3E-04 6.3E-05 NC NC 
Dioxin TEQ-HH Leachate Ing/Derm CW 2.3E-05 5.3E-06 5.3E-01 1.2E-01 
Manganese Leachate Ing/Derm CW NC NC 3.6E-01 1.1E-01 
MCPA Leachate Ing/Derm CW NC NC 1.6E+02 7.9E+01 
Naphthalene Leachate Inhalation CW NC NC 7.0E-01 2.1E-01 

PCBs, Total 
Combined 
Soil Ing/Derm CW 1.8E-06 9.5E-08 1.0E+00 5.5E-02 

PCBs, Total Leachate Ing/Derm CW 1.3E-02 3.3E-03 7.5E+03 1.9E+03 

Tetrachloroethene 
Combined 
Soil Inhalation CW 6.9E-06* 6.0E-07* 2.3E+00* 2.0E-01* 

Tetrachloroethene Leachate Ing/Derm CW 6.1E-02 7.7E-03 7.9E+01 9.9E+00 
Tetrachloroethene Leachate Inhalation CW 7.5E-03 5.6E-04 2.5E+03 1.9E+02 
Tetrachloroethene Leachate Inhalation OW 3.3E-01 4.0E-03 4.4E+03 1.9E+02 
Tetrachloroethene Leachate Inhalation TT 5.6E-03 1.6E-04 1.7E+02 4.8E+00 
Toluene Leachate Ing/Derm CW NC NC 1.5E+00 1.9E-01 
Toluene Leachate Inhalation CW NC NC 4.6E+00 3.5E-01 
Toluene Leachate Inhalation OW NC NC 3.5E+00 1.5E-01 
Trichloroethene Leachate Ing/Derm CW 5.0E-04 6.3E-05 NC NC 
Trichloroethene Leachate Inhalation CW 3.2E-03 2.4E-04 1.9E+02 1.4E+01 
Trichloroethene Leachate Inhalation OW 7.8E-02 9.4E-04 1.8E+02 7.8E+00 
Trichloroethene Leachate Inhalation TT 1.3E-03 3.8E-05 7.0E+00 2.0E-01 
Xylenes, Total Leachate Inhalation CW NC NC 5.1E+00 5.2E-01 
Xylenes, Total Leachate Inhalation OW NC NC 8.9E+00 5.1E-01 

*Potential risk and HI estimates based on refined modeling presented in Appendix P. 

The majority of the risk and HI exceedances noted above represent significant exceedances of the target risk 
level of 10-4 and HI of one. 

Site R is a closed industrial-waste disposal area owned by Solutia, Inc.  The site is not currently used.  Access 
to Site R is restricted by fencing and is monitored by Solutia plant personnel.  Therefore, the potential risks 
presented above represent a future scenario.  Excavation is not allowed at Site R; there are no utilities located 
in Site R, and none will be allowed.  If a currently unforeseen need for excavation were to develop in the 
future, an excavation permit would be required by Solutia, Inc., and appropriate safety and industrial 
hygiene measures would be taken to protect workers undertaking intrusive activities.  Solutia will put deed 
restrictions on Site R in the future to document these restrictions.  Therefore, the risk assessment for both the 
industrial worker and the construction/utility worker represent very conservative, unlikely, hypothetical 
scenarios.  Because access to the site is restricted, it is unlikely for a trespasser to access the site under the 
current scenario or under the future scenario.  

7.1.10 Site S 

The total potential risk (as presented in Table 7-1) and the total potential HI (as presented in Table 7-2) for the 
outdoor industrial worker, the construction/utility worker, and the trespassing teenager are listed below.  For 
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the potential carcinogenic evaluation, potential risks greater than 10-4 are highlighted.  For the noncarcinogenic 
evaluation, HIs are highlighted where the total is greater than one on a target endpoint basis. 

Total Potential Risk and Hazard Index – Site S 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Outdoor Industrial Worker  1.0E-03 3.5E-05 6.6E+01 8.2E+00 
Construction/Utility Worker 4.3E-05 1.2E-06 1.2E+01 4.8E-01 
Trespassing Teenager 5.6E-05 8.4E-06 8.1E+00 1.2E+00 

 

Based on the RME risk exceedances noted above, the following COCs were identified.  Potential risks based 
on both RME and MLE cancer and noncancer evaluations are presented; those contributing to a target risk 
exceedance are highlighted. 
 

COCs Identified under RME Scenario– Site S 
        Cancer Noncancer 

COC Medium Pathway Receptor RME MLE RME MLE 
PCBs Combined Soil Ing/Derm CW 1.9E-05 3.4E-07 1.1E+01 2.0E-01 
PCBs Surface Soil Ing/Derm OW 9.4E-04 2.6E-05 6.6E+01 6.4E+00
PCBs Surface Soil Ing/Derm TT 4.9E-05 7.3E-06 7.8E+00 1.2E+00

 

The estimated risks for the RME outdoor industrial worker noted above for PCBs is over nine times the target 
level of 10-4.  The HIs noted above range from just over the target HI of one to over 10 times the target HI of 
one. 

The 1-acre site is currently not used.  The northern portion of the site is grassed, and its southern portion is 
covered with gravel and fenced.  Therefore, the potential risks presented above for workers represent the 
future scenario only, and the exposure frequency assumptions are very conservative given the small size of 
the site.  Additionally, due to the fencing of portions of the site and the small size, trespassers are unlikely to 
access the site frequently.   

7.1.11 Mississippi River 

The total potential risk and the total potential HI (as presented in Table 7-3) for the trespassing teenager and 
the recreational fisher are listed below.   

  Total Potential Risk and Hazard Index – Mississippi River 
  Cancer Noncancer 
Receptor RME MLE RME MLE 
Trespassing Teenager 4.1E-08 1.5E-08 1.7E-03 6.5E-04 
Recreational Fisher - PDA 3.9E-06 1.7E-07 6.0E-02 8.6E-03 
Recreational Fisher - UDA 3.9E-05 1.5E-06 5.3E-01 6.6E-02 
Recreational Fisher - DDA 5.3E-06 2.0E-07 8.2E-02 1.0E-02 
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The potential risks noted above are below or within the target risk range of 10-6 to 10-4, and the potential HIs 
are below one.  Because there were no exceedances of the target risk levels, no COCs are identified. 

Final conclusions 

In summary, several areas of Sauget Area 2 were found to pose risks above the risk management 
benchmarks.  However, it should be noted that numerous conservative assumptions were made in the HHRA, 
and actual risks are likely to be lower than predicted in this report. 

Tables 7-1 to 7-4 present the total potential risks and HIs for each receptor.  Table 6-5 presents a summary of 
the COCs identified for the Sites.  As described above, the majority of the potential risks are representative of 
the future scenario.  Many of the potentially unacceptable risks and HIs were found to be acceptable under the 
MLE scenario.  Actions taken to address COCs can include a variety of technologies or institutional controls.  
Therefore, numerical remedial goals are not presented in this HHRA.  The Feasibility Study (FS) will explore 
the various options and, if necessary, a technical memorandum will be provided as an attachment to the FS 
with numerical remedial goals for specified Sites and COCs. 
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RI/FS Support Sampling Plan
Sauget Area 2, Sauget, IL HUMAN HEALTH RISK ASSESSMENT WORK PLAN

May 25, 2001

J:\Indl_Service\Project Files\Sauget-Area 2\Workplan Revised 5-01\workplan-revised.doc, 6105-009-201 Page 11-1

11.0  HUMAN HEALTH RISK ASSESSMENT WORK PLAN

This section of t he Support Sampling Plan (SSP) presents a work plan for evaluating human health
risks using data collected as part  of  the Remedial Investigation and Feasibi lity Study (RI/FS) for the
Sauget Area 2 Site located in Sauget and Cahokia, IL.  In addition, this work plan has been developed
to satisfy the Scope of Work (SOW) for the RI/FS, provided as an at tachment to the Administrative
Order by Consent (AOC) entered into by the U.S. Environmental Protection Agency (USEPA) and the
Sauget Area 2 Sites Group, as w ell as to be com pliant w ith t he Nat ional Cont ingency Plan (NCP)
(USEPA, 1990).  Specifically, the order requires the following:

“The risk assessment shall focus on actual and potential risks to persons coming into contact with
on-site cont aminants as w ell as risk s t o t he surrounding resident ial and indust rial w orker
populations from exposure to contaminated soi ls, sediments, surface water, air,  and ingest ion of
contaminated organisms in surroundin g impacted ecosystems.  Reasonabl e maximum estimates
of exposure shal l be def ined for both current land use conditions and reasonable future land use
conditions.  It shall use data from the Site to identify the chemicals of concern, provide an estimate
of how and to what extent human receptors might be exposed to these chemicals, and provide an
assessment of the health effects associated with these chemicals.  The evaluation shall project the
potential risk of health problems occurring i f no cleanup act ion is taken at the Site and establish
target action levels for COCs (carcinogenic and non-carcinoge nic).  The risk  evaluation shall be
conducted in accor dance w ith U. S. EPA guid ance inc luding, at a minimum: Risk Assessment
Guidance for  Super fund (RAGS) (EPA/540/1-89/002, December 1989)  and RAGS Par t D (EPA
540/R/97/033, January 1998).  The risk assessment shall also include the following elements:

•  Hazard Identification (sources).  The Respondent s shall rev iew available information on
the hazardous substances present at t he Sit e and ident ify t he m ajor cont aminants of
concern.

•  Dose-Response Assessment.  Cont aminants of  concern should be sele cted based on
their intrinsic toxicological properties.

•  Conceptual Exposure/Pathway Analysis.

•  Characterization of Site and Potential Receptors.

•  Exposure Assessment.   Respondents shall develop reasonable maximum estimates of
exposure f or both current  land use condit ions and pot ential land use condit ions at  the
Site.

•  Ris k Characterization.

•  Identification of Limitations/Uncertainties.“
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An evaluation of hu man health r isks w ill be conduct ed to sat isfy the AOC SOW fol lowing available
guidance from the USEPA.

11.1 Risk Assessment Overview

A human health risk assessment (HHRA) will be conducted to address the aforementioned objectives
and to comply with USEPA guidance for conducting a risk assessment including, but not limited to, the
following:

•  Risk Ass essment G uidance f or Super fund (R AGS): Volu me 1 - Human Health Evaluation
Manual (Part A) (USEPA, 1989a);

•  Risk Ass essment G uidance f or Super fund (R AGS): Volu me 1 - Human Health Evaluation
Manual (Part D) (USEPA, 1998a);

•  Human He alth Ev aluation Manual S upplemental G uidance; St andard De fault Exposure
Factors (USEPA, 1991a);

•  Guidelines for Exposure Assessment (USEPA, 1992a);

•  Land Use in the CERCLA Remedy Selection Process (USEPA, 1995a);

•  USEPA Soil S creening G uidance: User’s G uide and t he Techn ical Bac kground Do cument
(USEPA, 1996a, b); and

•  Exposure Factors Handbook (EFH) (USEPA, 1997a).

The HHRA will evaluate potential human health effects using the four step paradigm as identified by the
USEPA (USEPA, 1989a). The steps are:

•  Data Evaluation and Hazard Identification

•  Toxi city Assessment

•  Exposure Assessment

•  Ris k Characterization

Work Plan Organization

The HHRA work plan is organized into the following sections:
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•  Site Characterization – Section 11.2 of this work plan discusses t he site and its environs, and
presents a conceptual site m odel descri bing sources,  pot ential migration pat hways, and
potentially impacted media.

•  Hazard Identification – Sect ion 11.3 of this work plan present s a discussion o f how site data
will be summarized, and a descr iption of t he process used for  the selection of const ituents of
potential concern (COPCs) to be evaluated quantitatively in the risk assessment.

•  Dose-Response Assessment – Sect ion 11. 4 of  t his w ork plan present s a discussion o f t he
dose-response assess ment process.   The dose-response assess ment ev aluates the
relationship bet ween t he m agnitude of  exposure (dose) and the potential for occurrence of
specific healt h ef fects (response) f or each CO PC.  Both potential carcinogenic and
noncarcinogenic effects will be considered.  The most current USEPA-verified dose-response
values will be used when available.

•  Exposure Assessment - Sect ion 11.5 of this work plan presents a discussion of the exposure
assessment process.  The purpose of  the exposure assessm ent is t o provide a quant itative
estimate of the m agnitude and f requency of  pot ential exposure t o CO PCs by  a receptor.
Potentially exposed individuals, and t he pat hways t hrough w hich t hose indiv iduals m ay be
exposed to COPCs are identified based on the physical characteristics of the site, as w ell as
the current  and reasonably  f oreseeable f uture uses of  t he sit e and surrounding area.   The
extent of a receptor's exposure is estimated by constructing exposure scenarios t hat describe
the potential pathways of exposure to COPCs and t he act ivities and behav iors of  individuals
that might lead to contact with COPCs in the environment.

•  Risk Characterization – Section 11.6 of t his w ork plan present s a discussion of  t he risk
characterization process and uncertainties associated with the risk assessment process.  Risk
characterization combines the results of the exposure assessment and the toxicity assessment
to derive site-specific estimates of potentially carcinogenic and noncarcinogenic risks resulting
from both current  and reasonably  foreseeable future potential human exposures to COPCs.
The results of the risk characterization will be used to identify constituents of concern (COCs),
which are t he subset of those COPCs whose risks result in an exceedance of the target risk
range of  10 -6 to  10-4 for potential carcinogens and a t arget Haz ard I ndex of  1 f or
noncarcinogens (that act on the same target organ) (USEPA, 1990; 1991b).

Within any of the steps of the risk assessment process described above, assumptions must be
made due to a lack of absolute scientific knowledge.  Some of the assumptions are supported
by considerable scient ific ev idence, w hile ot hers hav e less support .  The assum ptions that
introduce the greatest amount of uncertainty in this risk evaluation will be discussed in the Risk
Characterization section of the HHRA report.

•  Summary and Conclusions - Sect ion 11.7 discusses the summary and conclusions sect ion of
the final report.
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•  References - Section 11.8 presents the references used in this work plan.

11.2 Site Characterization

The Sauget Area 2 Sites as defined in the AOC, encompass Sites O, P, Q, R, and S located within the
Villages of Sauget and Cahokia, St. Clair County, Illinois.  In addition, a field area immediately south of
Site Q will be investigated.  A det ailed description is presented in Sec tion 2 of t his RI/FS SSP.  This
work plan addresses the following media:

•  Groundwater and leachate as identified in the SSP;

•  Surface and subsurface soil as identified in the SSP;

•  Surface water and sediment collected f rom the Mississipp i River and Sit e Q, if  present , as
identified in the SSP; and

•  Game fish collected from the Mississippi River and Site Q, if present, as identified in the SSP.

To guide ide ntification of  appropriat e exposure pat hways f or e valuation in t he risk assessment, a
conceptual site model (CSM) f or human health has been dev eloped.  The purpose of  the CSM is t o
identify sources, potential migration pathways of constituents from sources t o media where exposure
can occur, and to identify potential human recept ors.  Pot ential exposure pat hways and pot ential
receptors are discussed in Section 11.5.

Conceptual Site Model

For the purposes of this CSM, the sources of constituents in environmental media are assumed to be
the Sauget Area 2 Sites O, P, Q, R, and S.

Constituents in the Sites may hav e discharged t o soils and f rom t here leached t o underly ing
groundwater.  Volatile organic compounds (VOCs) in groundwater and/or leachate may volatilize into
outdoor air and m ay inf iltrate into indoor air in ov erlying buildings.  Const ituents in groundw ater may
discharge to the Mississippi River and to the Site Q ponds.  Game fish in these water bodies may have
accumulated constituents present in surface water and/or sediments.  Figure 11-1 presents a CSM for
Sauget Area 2.  The CSM ident ifies potential sources, potential environmental release mechanisms,
potential exposure pat hways, pot ential exposure rout es, and pot ential human receptors.  Those
potentially complete exposure pathways to be considered for further evaluation in the risk assessment
are identified.  Receptors and pathways are discussed in more detail in Section 11.5.

USEPA st ates t hat, "Sites t hat are surrounded b y operat ing indust rial facilities can be assumed to
remain as industrial areas unless t here is an indicat ion that this is not  appropriate"  (USEPA, 1991b).
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This is consistent with the statement in the NCP that "... the assumption of future residential land use
may not be just ifiable if the probability that the site will support residential use in the future is small"
(USEPA, 1990).

The Sites covered by t he AOC ha ve been used f or indust rial purposes for many years and use of
these areas is expected to remain industrial.  Theref ore, receptors have been ident ified in t he CSM
based on an industrial land use scenario.

The CSM is meant to be a “living” model that can be updated and modified as additional data become
available.  The exposure scenarios proposed f or quantitative evaluation in the risk assessment (see
Section 11.5) have been ident ified based on t his current CSM.  How ever, the CSM will be reviewed
and modified as necessar y once t he analyt ical data from the SSP pr ogram have become available.
Any substantial changes in the CSM and,  subsequently, the pathways for quantitative evaluation, will
be discussed with USEPA prior to conduct of the risk assessment.

11.3 Hazard Identification

The purpose of the hazard identification process is t wo-fold: 1) t o evaluate the nature and ex tent of
release of  const ituents present  at  the sit e; and 2) to select  a subset  of  const ituents ident ified as
COPCs for quantitative evaluation in the risk assessment.  This step of the risk assessment will involve
compiling and summarizing the RI/FS SSP data for the risk assessment, and selecting COPCs based
on a series of screening steps.

11.3.1 Data Compilation

The RI/FS SSP has been developed to address the potential media and migration pathways identified
in Section 11.2.  Sampling to be conducted in support of the HHRA include the following:

•  Shallow groundw ater ( the upperm ost int erval sam pled from each groundwater sampling
location);

•  Leachat e;

•  Surface soil (0 - 0.5 feet below ground surface – bgs);

•  Subsurface soil (unsaturated soil 0.5 feet bgs to 6 feet bgs);

•  Surf ace water;

•  Sedi ment;

•  Game fish fillet tissue; and

•  24-hour air samples.
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Analytical data for use in the HHRA from background or ref erence locations will be av ailable for the
following media:

•  Surf ace soil;

•  Subsurf ace soil;

•  Upgradi ent groundwater;

•  Upstream surface water;

•  Upst ream sediment;

•  Fish tissue; and

•  Upwind 24-hour air samples.

The RI /FS SSP ident ifies t he suit es of  analy tes f or each m edium.  G roundwater, leachate, surf ace
water, sediment, soil and air samples w ill be analy zed f or VO Cs, sem i-volatile organic compounds
(SVOCs), pesticides, herbicides, polychlorinated biphenyls (PCBs), metals, and dioxins.   G ame f ish
filet t issue w ill be ana lyzed for SVO Cs, pest icides, her bicides, PCBs,  metals, and dioxins.  The
sampling program is discussed in detail in Sections 6.0, 7.0, 8.0, and 9.0 of this RI/FS SSP.

Because the air samples are 24-hour samples collected at a single t ime point, they will not be used in
the c alculation of r isks in t he HH RA.  How ever, the dat a will be compared to USEPA Region 9
Preliminary Remediation Goals (PRGs) for air (USEPA, 2000a).

All analytical data collected in suppor t of t he SSP w ill be co mpiled and t abulated in a database for
statistical analysis.  Summary statistics tables will be developed for each medium in each area, and will
present for each constituent t he minimum and maximum detected values, t he arit hmetic m ean, t he
95th percentile upper confidence limit (95% UCL) on the arithmetic mean (USEPA, 1992b), and the
frequency of detection.

The fol lowing guidance documents will be used t o calculate summary statistics and select exposure
point concentrations (EPCs) for the COPCs:

•  Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual, Part
A (USEPA, 1989a);

•  Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA, 1992b).

The EPC is defined as the 95% UCL or t he m aximum concent ration, w hichever is low er (USEPA,
1992b), or t he arithmetic mean conc entration, depending on t he exposure scenario (see Sect ion
11.3.1.2).  Se veral st atistics f or the dat a m ust be calculat ed bef ore t he EPC can be determined.
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Section 3.1.1 describes how these summary statistics are calculated.  Section 11.3.1.2 describes how
this information is used to select EPCs for the risk assessment.

11.3.1.1 Summary Statistics

Summary st atistics w ill be calculat ed based on t he follow ing.  Const ituents analyzed but never
detected in a particular medium will not be inc luded in t he summary statistics for  that medium.  For
constituents detected at least once in a part icular medium, samples reported as “non-det ect” by the
laboratory will be assigned a v alue of one- half the sample quant itation limit in calculating summary
statistics (USEPA, 1989a).  Duplicate sample results will be averaged and treated as a single sample
result when compiling summary statistics (USEPA, 1989b).

The calculation of the 95% UCL for a dataset appropriate for a risk assessment is dependent  on t he
distribution of the data (USEPA, 1992b).  I f t he dat a are norm ally dist ributed, the 95% UCL is
calculated using the t-statistic (USEPA, 1992b) as follows:

95%UCL = × + t
SD

n

where:

x = arithmetic mean of the untransformed data

t = the student-t statistic for n-1 degrees of freedom

n = the number of samples in the population

SD = the standard deviation of the untransformed data

However, if the data are lognormally distributed, the 95% UCL is calculated using the transformed data
set and the H-statistic (USEPA, 1992b).  The dat a are "transformed" by using the natural logarithmic
function, i.e., by calculating ln(x) for each x value in the data set.

95% 0 5 12

UCL = × + + −e SD SD H n( . ( ) / ( )

where:

e = base of the natural log, equal to 2.718

x = mean of the transformed data

SD = standard deviation of the transformed data
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H = H-statistic

n = the number of samples in the population

The t-statistic and H-statistic values will be obtained from Gilbert (1987).  There is currently a debate
within USEPA on w hether t he H-st atistic is a n approp riate met ric t o be us ed t o des cribe t he
upperbound of a non-n ormally dist ributed sample population for environmental programs (USEPA,
1998b). US EPA Regions 4 an d 6 hav e recent ly accept ed alternative methods f or defining the
upperbound concentration; these and the most current guidance available at the time of the conduct
of th e ri sk evaluation will  b e c onsidered i n th e d evelopment o f s ummary s tatistics f or u se i n the
HHRA.

The W-statistic test (Gilbert, 1987) is one test that can be used to determine whether a dataset is either
more normally or lognormally distributed (USEPA, 1992b).  The W-statistic will be calculated for each
COPC in each medium for both the transformed and untransformed datasets.  This information will be
used as described below.

11.3.1.2 Selection of Exposure Point Concentrations

Because in many instances the W-statistic can not definitively describe the distribution as either normal
or lognormal, and because t here is no guidance as t o how to choose an EPC when the dataset is
neither normal nor lognormal, EPCs f or upperbound or reasonable maximum expo sure (RME)
scenarios will be chosen using the following steps for each COPC in each medium if the t-statistic and
H-statistic approach is used:

•  The maximum value, the 95% UCL ( untransformed) and t he 95% UCL (transformed) will be
calculated;

•  The W-test will be performed on the untransformed and the transformed data;

•  The W-test values will be compared;

•  If t he unt ransformed dat a hav e the higher W-statistic, t he low er of  t he 95% UCL
(untransformed) and the maximum value will be chosen as the EPC; and,

•  If the transformed data have the higher W-statistic, the lower of  the 95% UCL (transformed)
and the maximum value will be chosen as the EPC.

Arithmetic mean concentrations will be used as EP Cs for COPCs for the most likely exposure (MLE)
scenarios.  Tables presenting the EPC selection data for each medium will be presented in the report.
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11.3.2 Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process.  Selection of COPCs focuses the analysis on the most likely
risk “drivers.”  As stated in USEPA guidance (USEPA, 1993):

“Most risk assessments are dominated by a f ew com pounds and a f ew rout es of  exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk.  Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present  at  concentrations too low to adversely af fect public hea lth have no
effect on the overall risk  est imate f or t he sit e.  The use of  a toxicity screen allow s t he risk
assessment to focus on the compounds and media t hat m ay m ake sign ificant cont ributions t o
overall risk.”

Therefore, COPCs will be identified by comparing constituent-specific analytical data for environmental
media to appropriate screening criteria and conduct ing a quant itative risk  assessment  f or t hose
constituents detected in an environmental medium in excess of the screening criteria.

Several factors are typically considered in selecting COPCs for a site, including background, frequency
of detection, and toxicity, including essential nutrient status.  Risk calculations will be conducted using
the COPCs identified in this step.

COCs will then be identified in the risk characterization of the HHRA as those constituents whose risks
result in an exceedance of  the target risk range of  10-6 to 10-4 for potential carcinogens and a t arget
Hazard Index of 1 for  noncarcinogens ( that act on the same target organ), (USEPA, 1990, 1991b).
Remedial goals will be dev eloped for  COCs based on t he exposure pathways evaluated in t he r isk
assessment.

The steps to be used to identify COPCs are presented below.

11.3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

A frequency of detection screen will be conducted on each medium (e.g., surface soil, subsurface soil,
etc.).  Constituents that are detected in fewer than 5% of samples, provided 20 samples are available,
will not be included as COPCs.  However, some of t hese const ituents may be r etained as CO PCs
based on professional judgment, considering factors such as t he presence of a hotspot. In addition to
the f requency of  det ection screen,  essent ial nut rients (i .e., calcium, iron, magnesium, sodium and
potassium) will not be included as COPCs (USEPA, 1989a).
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11.3.2.2 Comparison to Background

Background and upgradient samples to be collected in the vicinity of the Sites present information on
levels of  const ituents t ypical f or t he local area.   The purpose of comparing site conditions to local
background is t o det ermine i f sit e concent rations of  const ituents are represent ative of background
concentrations, which, therefore, should not be included in risk calculations.  Background comparisons
will be conducted for each medium using site-specific background data.  These background data will
be evaluated in the context of the back ground concent rations for  r ural and ur ban ar eas of I llinois
published by the Illinois Environmental Protection Agency (IEPA, 1994, 1998).

The procedure f or determining whether a const ituent concentration is consistent with background will
follow that developed by  USEPA Re gion 4 ( USEPA, 2000b) .  M aximum detected concent rations of
constituents in environmental media at the site will be compared against two times the arithmetic mean
site-specific background concentration.  USEPA Region 4 states that although RAGS (USEPA, 1989a)
allows the use of statistics in data evaluation, st atistics m ay not  be suf ficiently conserv ative at  t his
stage of the risk ev aluation; and in m ost cases,  t here a re not  a  suf ficient num ber of  sa mples f or
conducting a statistical analysis.  Therefore, if maximum concentrations of constituents in an area are
found to be less t han two times the average background concentrations, then those constituents can
be eliminated from quantitative evaluation in the risk assessment.  Constituents whose concentrations
are found to be above typical local background levels will be retained for evaluation in the next step of
the hazard identification process (Toxicity Screen).

11.3.2.3 Toxicity Screen

A toxicity screen will be performed in accor dance with USEPA Region 5 guidance ( USEPA, 1998c).
USEPA Region 5 guidance i dentifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening lev els (SSLs) developed and presented in Appendix A
of the Soil Screen ing Guidance (USEPA, 1996b).  The SSLs are based on ingestion and
inhalation (direct  cont act) and soil-t o-groundwater exposure pat hways f or a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 PRGs (USEPA, 2000a).

The USEPA Region 9 PRGs are more comprehensive because values are provided for a longer list of
constituents, and PRGs are available for both residential and industrial scenarios.  Therefore, USEPA
Region 9 PRGs for industrial soils and ambient air will be used to identify COPCs in soil and sediment,
and to evaluate the 24-hour air data, respectively.
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Groundwater in Sauget Area 2 is classified as C lass I by IEPA.  Groundwater in Sauget Area 2 is no t
used as a source of  drinking w ater and t here are ordinances in ef fect in t he Villages of Sauget and
Cahokia (see information provided in Appen dix 2-1) t hat prohibit  the use of  groundwater as d rinking
water.  Therefore, groundwater will not  be e valuated as a sour ce of r esidential or  industrial dr inking
water in the r isk assess ment.  The r isk assess ment w ill ev aluate potential incidental exposure to
constituents in groundwater and/or leachate via volatilization of constituents to indoor and outdoor air,
and via direct cont act w ith groundw ater and/ or leachat e during excav ation act ivities.  To prov ide a
Class I  ev aluation of  groundw ater in Sauget  Area 2,  and f or the ident ification of COPCs to be
evaluated quantitatively for t he groundwater and surface w ater scenarios addressed in t he risk
assessment, constituent concent rations in gr oundwater will be compar ed to IEPA Class I  standards
(35 Ill. Adm. Code 620.410).

For the Class I groundwater comparison, where Class I standards are not available, federal maximum
contaminant levels (MCLs) (USEPA, 2000c)  w ill be used;  where MCLs are not av ailable, t he IEPA
remediation object ives for  Class I  gr oundwater w ill be used ( IEPA, 1998) ; where t hese a re not
available, the most current USEPA PRGs (USEPA, 2000a) for tap water will be used.

Fish tissue data will be compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000d).

The PRGs and RBCs are periodically updated by USEPA.  The most  current criteria available will be
used in the selection of COPCs.  Constituents with maximum concentrations less than or equal to the
screening cr iteria w ill not  be include d as CO PCs.  I f no CO PCs ar e identified for a medium, that
medium will not be evaluated quantitatively in the HHRA.

Tables presenting the results of each scr eening step will be presented in the risk assessment report.
The fina l lis t of CO PCs for  inc lusion in t he r isk as sessment w ill als o be presented in the risk
assessment and included in all subsequent risk calculations.

11.3.2.4 Data Quality Levels

The criteria identified in Section 11.3.2.3 have been used to develop the data quality levels (DQLs) to
be used to identify appropriate pract ical quant itation lim its (PQ Ls) f or laborat ory m ethods f or t he
analytical program .  The DQ Ls and PQ Ls are discussed in great er detail in the Quality Assurance
Project Plan ( QAPP) for  t he sit e (see Volume 5 of t he RI /FS SSP) .  The DQ Ls for the HHRA are
presented in Appendix 11-1.  The DQLs for soil and sedi ment are based on USEP A Region 9 PRGs
(USEPA, 2000a) f or resident ial soil,  the DQLs for surface water and groundwater are based on the
Class I groundwater standards (35 Ill. Adm. Code 620.410) and the hierarchy identified in the previous
section.  The DQLs for fish tissue are based on t he USEPA Region 3 RBCs (USEPA, 2000d) for fish,
and the DQLs for air are based on the USEPA Region 9 PRGs (USEPA, 2000a) for ambient air.
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11.4 Dose-Response Assessment

The purpose of the dose-response assessment is t o ident ify t he types of  adv erse healt h ef fects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response).

Adverse effects are defined by USEPA as pot entially carcinogenic or noncarcinogen ic (i.e., potential
effects other than cancer).  Dose-response relat ionships are def ined by USEPA.  The dose-response
values f or pot entially carcinogenic ef fects are t ermed Cancer Slop e Fact ors (CSFs) or Unit  Risk
Factors, and dose-response values for noncarcinogenic effects are termed Reference Doses (RfDs) or
Reference Conc entrations (Rf Cs).  These v alues are av ailable f rom USEPA sources, such as
USEPA’s Integrated Risk Information System (IRIS), an on-line com puter database (USEPA, 2000e),
and t he Healt h Ef fects Assess ment Su mmary Tables (HEA ST) (USEPA, 1997b).  Both sets of
potential healt h ef fects w ill be ev aluated in t he r isk assessm ent.  The USEP A Nat ional Cent er for
Environmental Assessment (NCEA) will be consu lted if a const ituent does not  have a dose- response
value in either IRIS or HEAST.  Appropriate criteria may also be derived by qualified toxicologists using
current USEPA-approved methodologies.

Dose-response values used in the risk assessment w ill be pr esented in t abular for mat.  For  each
constituent the t able will present the Chemic al Abst racts Ser vice ( CAS) r egistry number , dose-
response v alue, source,  s tudy anim al, st udy m ethod, and where appropriate, target organ, critical
effect, uncertainty factors, and confidence level.

Dose-response values are available for inhalation and oral exposures.  Oral dose-response values will
be used t o evaluate dermal exposures, provided appropriate dermal absorption values are available.
COPCs w ill be ev aluated quant itatively for  t he der mal exposur e pat hway. For  inhalation pathways,
reference concentrations (in unit s of mg/m3) will be c onverted to reference doses ( in units of mg/ kg-
day) f or calculat ing risk  f or sy stemic t oxicants.  For direct acting toxicants, the oral, dermal, and
inhalation pathways will be evaluated separately.

11.4.1 PCB Dose-Response

Risks from potential exposures to PCBs w ill be calc ulated using the most current guidance available
from USEPA.  Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2000e).  Total PCB
concentrations will be calcu lated by summing the separate homolog conc entrations.  The total PCB
concentrations will be multiplied by the verified cancer  slope fact ors listed in I RIS (USEPA, 2000e) .
Guidance provided in IRIS specifies three tiers of human slope f actors for environmental PCBs: high
risk and persistence, low risk and persistence, and lowest risk and persist ence.  The choice of  slope
factors for use depends on the medium of  exposure and PC B chlorine content, as ou tlined in I RIS
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(USEPA, 2000e).  Thus, a slightly differing approach to calculating potential cancer risks will be taken
for different media.

Non-cancer risks from  potential exposures to PCBs will be calculated using the most conservative RfD
for a PCB mixture.  In addition, uncertainty surrounding the use of  USEPA-verified toxicity criteria will
be discussed.

11.4.2 Dioxin Dose-Response

The pot ential carcinog enic ef fects associat ed w ith exposure t o dioxin and f uran conge ners in
environmental media will be assessed in accordance with the approach developed by USEPA (1989c)
or final guidance available at the time the risk assessment is conduct ed.  Ris ks will be calc ulated for
2,3,7,8-tetrachlorodibenzo-p-dioxin ( 2,3,7,8-TCDD) and t he dioxin and f uran congeners using the
cancer slope fact or for  2,3,7,8-TCDD listed in HE AST (USEPA, 1997b) and using toxic equivalency
factors (TEFs).  TEFs are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-
TCDD.  The World Health Organization (WHO) (Van den Berg et  al. , 1998) has assigned a TEF to
each of  t he dioxin and f uran cong eners.  The TEFs are list ed in Table 11-1.   The exposure point
concentration for each dioxin and furan congener  will be multiplied by its TEF,  resulting in a TCD D
toxic equivalence concentration (TCDD-TEQ).  The TCDD- TEQ values for each of the congeners will
then be added t ogether.  The cancer  slope fact or for  2, 3,7,8-TCDD w ill t hen be used t o calculat e
potential carcinogenic risks resulting from potential exposur e t o 2, 3,7,8-TCDD, and t he dioxin and
furan congeners.

11.5 Exposure Assessment

The purpose of  t he exposure assess ment is t o predict  t he magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA.  The first step
in the exposure assessment process is t he characterization of the setting of the site and sur rounding
area.  Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted env ironmental media of  int erest) are then ident ified.  Pot ential exposure scenarios
appropriate to current and potential future site uses and receptors are then developed.  Those potential
exposure pathways for which COPCs are identified and are judged to be complet e will be ev aluated
quantitatively in the risk assessment.  Reasonable maximum exposure (RME) assumptions, and most
likely exposure (MLE) assumptions based on appr opriate USEPA guidance, will be employed in the
quantitative risk assessment.
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11.5.1 Identification of Potential Exposure Scenarios

Exposure scenarios are dev eloped on t he basis of  the CSM f or a sit e.  The CSM f or this study was
presented in Sect ion 11. 2 (Figure 11-1).   The CSM w as used to develop the potential exposure
scenarios identified below.  The receptor scenarios are summarized on Table 11-2.

Sauget Area 2, as identified by the AOC, has been used f or industrial purposes f or many years and
use of these areas is expected to remain industrial.  Therefore, industrial/commercial receptors will be
evaluated for each site.  Access to Sites O, P, Q, and part of S is unrest ricted.  Site R is f enced and
monitored by a 24-hour security camera.  The southern portion of Site S is fenced.  Although access is
restricted in some areas, a trespasser r eceptor will be ev aluated for  eac h s ite as  well as  for  t he
Mississippi River.  Recreational use of t he Mississippi River and the Site Q ponds for  fishing will also
be ev aluated.  I f CO PCs are ident ified f or soils in t he f ield area locat ed just  sout h of  Site Q, the
industrial/commercial receptors and the trespasser receptor will be evaluated for this area.

An on-site outdoor industrial worker will be ev aluated at  each Sit e for  potential exposure to COPCs
where identified in surface soil, and to COPCs that may volatilize into outdoor air from subsurface soil
and underlying groundwater.  Ther efore, a t otal of 6 out door indust rial w orker r eceptors w ill be
evaluated in the risk assessment.

A const ruction/utility worker w ill be ev aluated for  pot ential exposur e at each Site to constituents in
surface and subsurface soils.  Construction/utility work is assumed to occur to a depth of 12 to 15 feet
bgs.  This depth is based on t he depth of utilities in the area.  This depth will be adjusted if necessary
based on result s of  the RI .  Where the water table surface lies within this interval, the construction
worker will be evaluated for  pot ential cont act w ith CO PCs in gr oundwater dur ing excav ation.  The
construction worker will also be evaluated for  pot ential c ontact w ith CO PCs in leac hate dur ing
excavation.  Therefore, a total of 6 c onstruction/utility worker receptors will be ev aluated in t he risk
assessment.

An on-site indoor industrial worker will be evaluated at each Site for potential exposure to COPCs via
inhalation of volatile constituents present in indoor air due t o vapor intrusion from groundwater and/or
leachate.  Analytical data for shallow groundwater collected from the RI/FS SSP wells will be used in
the risk assessment.  Therefore, a total of 6 indoor industrial worker receptors will be evaluated in this
risk assessment.

A trespassing teenager will be evaluated at each Site for potential exposure to COPCs where identified
in surface soil, and to COPCs that may volatilize into outdoor air from subsurface soil and underlying
groundwater.  The trespasser receptor for Sit e Q w ill also be ev aluated for  pot ential exposur e t o
COPCs where identified in surface water and sediment in the Site Q ponds.  In addition, a trespasser
receptor w ill be ev aluated for  pot ential exposur e t o CO PCs w here ident ified in sur face water and
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sediment in the Mississippi River.  Analytical data for the Mississippi River surface water and sediment
transect points located closest to the shore will be used in the risk assessment.  Therefore, a total of 7
trespasser receptors will be evaluated in the risk assessment.  The t respasser risks will be evaluated
separately as well as each in conjunction with the Mississippi River trespasser risks.

Incidental ingestion and dermal contact with surface water and sedim ent and ingest ion of  game f ish
will be evaluated for two recreational fisher receptors: a M ississippi River fisher and a Sit e Q ponds
fisher.  The M ississippi R iver fisher  w ill be ev aluated using analy tical dat a for fillets of game fish
(catfish) collected in the Mississippi River, and analytical data for surface water and sediments from the
transect point s locat ed closest  t o t he shor eline.  The Sit e Q ponds fisher  w ill be ev aluated using
analytical data for surface water and sedim ent collected f rom the ponds,  and for game fish f illets, if
appropriate fish are located for collection in the ponds.  There are historical reports of fishing activity in
these ponds; therefore, if fish are not captured, models will be used to predict fish tissue concentration
from surface water or sediment data (see Section 11.5.5).

Groundwater is not used as a source of drinking water in the area.  Surface water serves as the source
of t he munic ipal w ater supply , and gr oundwater use is pr ohibited by the Villages of Sauget and
Cahokia (see the information provided in Appendix 2-1).  Therefore, groundwater will not be evaluated
as a source of residential or industrial drinking water in the risk  assessment.  How ever, as no ted in
Section 11.3.2.3, groundwater analytical data w ill be compar ed t o I llinois Cla ss I  gr oundwater
standards as part of the risk assessment.

Final receptor selection will be made once sit e analy tical dat a hav e been e valuated and CO PCs
identified.  If no COPCs are identified in a part icular medium (e.g., fish), and/or the potential exposure
pathway, upon f urther in vestigation, is judged t o be incom plete (e.g., recreational fishing), then the
exposure scenarios associated w ith that medium/pathway w ill not  be quant itatively e valuated in t he
HHRA.  The pot ential receptors and t heir associated exposure scenarios are discussed below and
summarized in Table 11-2.

11.5.2 Receptor Identification

The following subsections discuss the parameters that will be us ed to evaluate each of t he potential
receptors in the HHRA.  Both RME and MLE scenarios will be evaluated for each receptor.  As noted
in Table 11-2, a total of 27 r eceptors will each be ev aluated for RME and MLE scenarios.  Exposure
factors common to several of the receptors are discussed in Section 11.5.3.

11.5.2.1 Indoor Industrial Worker

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are show n
in Table 11-3.  Where depth to groundwater is shallow (less than 25 to 30 f eet bgs), it is possible an
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indoor industrial worker may be exposed indirect ly to shallow groundwater/leachate via inhalat ion of
volatile CO PCs migrating f rom groundw ater and t he subsurf ace t o indoor air of  an
industrial/commercial building.

11.5.2.2 Outdoor Industrial Worker

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 11-4.  The outdoor industrial w orker m ay cont act CO PCs in surf ace soi l v ia incident al
ingestion and der mal cont act, and may  inhale CO PCs v ia v olatilization fr om t he sur face and
subsurface, and via particulate emissions from the surface.  In addition, where depth to groundwater is
shallow (less than 25 to 30 f eet bgs) , it  is possible an out door indust rial w orker may be exposed
indirectly to shallow groundwater/leachate via inhalation of volatile COPCs migrating from groundwater
and the subsurface to outdoor air.

11.5.2.3 Construction/Utility Worker

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 11-5.   Exposure m edia of  int erest in t he ev aluation of  pot ential risk  t o a future
construction/utility w orker w ill pot entially include sur face soil,  subsur face soil,  leachat e, and
groundwater.  Construction/utility work is assumed to occur to a depth of 12 to 15 feet bgs.  Where the
water table s urface lies  w ithin t his int erval, the c onstruction worker w ill be evaluated for potential
contact with COPCs in groundwater during excavation.  Data for shallow groundwater and leachate will
be combined and evaluated as one m edium.  Exposure could occur v ia incidental ingest ion of  and
dermal contact with soil and shallow  groundwater and/or leachate and v ia inhalat ion of  fugitive dust
and/or vapors from soil and groundwater and/or leachate.  The soil ingest ion rate listed in Table 11-5
for the construction worker under the MLE scenario is discussed in Section 11.5.3.

11.5.2.4 Trespassing Teenager

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 11-6.  I t is assum ed that this receptor can be exposed t o COPCs in surface soil via incidental
ingestion, dermal contact, and inhalation of volatiles and particulates, and can be exposed indirect ly to
subsurface soil and/or groundwater via inhalat ion of  volatile COPCs.  Due t o the remoteness of  the
sites, it is assumed t hat this recept or m ay be on t he sit e f or t wo hours per  ev ent; ho wever, the
receptor’s entire daily exposure to soil via ingestion and dermal contact is assumed to come from the
Sites.  I n addit ion, t his recept or m ay be exposed to COPCs in sediment and surface water in the
Mississippi R iver or the Site Q ponds.   It is assum ed that contact with surface water and sediment
occurs continuously for 1 hour per event.
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11.5.2.5 Recreational Fisher

Recreational fishing takes place in the Mississippi River and there are reports of fishing occurring in the
Site Q ponds.  As const ituents in groundwater may discharge to these water bodies, COPCs may be
present in surface water, sediment, and fish tissue.  Therefore, a recreational fisher has the potential to
be exposed to site-related COPCs t hrough ingest ion of  f ish and inc idental ing estion and dermal
contact with sur face w ater and sediment .  Recr eational fish ing w ill be ev aluated separ ately for  t he
Mississippi River and t he Site Q ponds.   The exposure assum ptions for the f isher for the RME and
MLE receptors are summarized in Table 11-7.

11.5.3 Exposure Parameters

11.5.3.1 Soil Ingestion Rate – Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities.  Currently, there are
little or no reliable quantitative dat a a vailable for  est imating adult  soil in gestion r ates.  USEPA r isk
assessment guidance sugg ests a soil ingest ion rate of 50 m g/day for adults in an industrial scenario
(USEPA, 1991a).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting ev idence f or t he comm ercial/industrial soi l ingest ion rat e of  50 mg/day in the “Standard
Default Exposure Factors” Directive (USEPA, 1991a); the 480 mg/day value was not presented in the
table of  def ault exposure f actors.  The Agency  s tates:  “For cert ain out door ac tivities in the
commercial/industrial set ting (e.g., const ruction or landscaping),  a soil ingest ion rate of  480 mg/day
may be used; however, this type of  work is usually  short -term and is of ten dictated by t he weather.
Thus, exposure duration would generally be less t han one y ear and exposure f requency would vary
according to site-specific const ruction/maintenance plans. ”  How ever, som e regions and st ate
agencies have st ipulated the use of  this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is t he basis f or the soil ingest ion rate of  480 m g/day, was recently
reviewed by t he USEPA (USEPA, 1997a), which stated that, “G iven t he lack  of  support ing
measurements, these estimates must be considered conjectural.”

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2.  This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil densit y of  1.5 g/cm2, and 50% void space.  Using t he author's deri ved soil-to-skin adherence
loading of 3. 5 m g/cm2 and assu ming t hat t he am ount of  soil cov ering a f raction of  t he hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analy sis was one of  the f irst published healt h risk assessments and w as perf ormed
before any of the quantitative fecal tracer soil ingest ion st udies f or eit her children or adult s w ere
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et  al., 1987; Calabrese et  al., 1990).
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Thus, the est imate of  480 m g/day predates all of  our current  knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data.  As a result, a study to
determine a more accurate characterization of soil- to-skin adherence was sponsored by the USEPA
and conducted by John C.  Kissel and associat es at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998).  The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities.  As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result  of  various occupat ional and recreational activities was directly measured.  This
study indicates that soil loadings vary with the type of activity and t he body parts contacted.  As one
would expect , adherence appears t o be great est during out door act ivities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are as presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes.  In every case, soil adherence during occupational exposure
was m easured t o be considerably  lower t han Haw ley's est imate of 3.5 mg/cm2.  The range of  soil
adherence load ings measured by  Kissel and Ho lmes f alls w ithin t he USE PA range of 0.2 to 1.0
mg/cm2 (USEPA, 1992c).

For this evaluation, the construction worker receptor is assum ed to be exposed t o COPCs in surf ace
and subsurf ace soi ls during excav ation act ivity.  Based on this exposure scenario, the “farmer”
receptor provided in the EFH is considered t o provide an upper-bound est imate of soil adherence.  A
soil ingestion rate can be calculated by substituting the soil adherence v alue for the receptor for the
estimated value derived by Hawley (1985), as follows:

)cm/mg(adherencesoil
)day/mg(rateingestion

cm/mg5.3
day/mg480

22
=

The soil to hand adherence value for the “farmer” is 0.47 mg/cm2.  The calculated soil ingestion value
is 64 m g/day; therefore, a soil ingest ion rate of  64 m g/day is used for the MLE construction worker
receptor in this risk evaluation.

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking.  Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured.  The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event.  The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact."  However, "the fraction of soil transferred from hand to mouth
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that is subsequently swallowed is unknown but may be less t han 100 percent."  In addition, "the adult
volunteers in t his s tudy reported that the presence of  roughly  10 m g of  soil in the mouth is readily
detected (and unpleasant ).  Repeat ed unintentional ingestion of that mass of soil by adults therefore
seems unlikely.  In light of this obser vation, t he 480 m g per da y est imate [ of Haw ley, 1985]  would
require hundreds or perhaps t housands of  hand-to-mouth contacts t hat resulted in soil t ransfer per
day."

Therefore, for the MLE scenario, a soil ingestion rate of 64 mg/day is used for the construction worker.
For the RME scenario, a soil ingestion rate of  100 m g/day is assum ed for the const ruction worker.
This is the adult soil ingestion rate provided by USEPA (1991a).

11.5.3.2 Frequency of Exposure to COPCs in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a).  It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are cov ering the ground.  Thus t he f requency of  contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure.  These include t emperature and the amount of precipitation per
day and per year, which includes rain,  snow  and ice.   W hile measures are coll ected hourly , the
National Weather Service (NWS) reports the number of days when precipitation is great er than 0.01
inches (one one-hundredth), greater t han 0.1 inches (one tenth), and great er t han 1 inch in t heir
annual summary data.  The number of days with precipitation greater than 0.1 inches is select ed as
the best  representation of  when exposure is li kely to be lim ited by snow, rain,  o r ice.   The National
Oceanographic and At mospheric Ad ministration (NO AA) prov ides daily  t emperature dat a.  It is
assumed that exposure to soils is lim ited by temperatures less than 32 degrees F.  Therefore, limiting
the assumption of exposure to soils t o t hose da ys w ith less t han 0. 1 inch of  precipit ation and
temperatures above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) for St. Louis provided by NOAA (1996) and the
NWS (1986-199 5), a m eteorological f actor is deriv ed f or use in t he exposure equat ions.  On the
average, 66 days/year in this area receive 0.1 or greater inches of precipitation, and there are typically
27 days/year with a  mean temperature of  32 degrees F or below .  Account ing f or days when both
events occur (assumed to be 10% of the rain days or 6 days/year), the number of inclement days, 87,
can be calculated (27 + 66 – 6 = 87).  It is assumed that these days are evenly spaced throughout the
course of the year.  The meteorological factor is then calculated (87/365 = 24%).  Thus it is assumed
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that exposure to soils will not occur for the “receptor” 24% of the assumed days of exposure (exposure
frequency) due to weather restrictions.

The choice o f a precipit ation t arget of  0. 1 inches is in k eeping w ith guidance prov ided in t he
Compilation of A ir Pollution Emission Factors, which assumes t hat soil suspension will not occur on
days with more than 0.01 inches of  precipitation (USEPA, 1995b).  I t is probable,  however, that this
metric both over- and under-est imates the potential exposure in som e conditions.  For,  example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day.  Alternatively, significant rainfall, such
as greater than 1 inch,  is lik ely to saturate the soil f or consecutive days, and sev eral inches of  snow
(which may fall all on one day  w ith one st orm) m ay cover the ground and inhibit  direct  contact f or
several days.  With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

11.5.4 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at Sauget
Area 2,  it  is f irst necessary to est imate the potential exposure dose of  each CO PC.  The exposure
dose is estimated for each constituent via each exposure pathway by which the receptor is assumed to
be exposed.  Exposure dose equat ions co mbine t he est imates of  const ituent concent ration in t he
environmental medium o f int erest w ith assum ptions regarding t he t ype and magnitude of each
receptor's potential exposure t o provide a num erical est imate of  the exposure dose.   The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are def ined di fferently f or potential carcinogen ic and noncarcinog enic e ffects.  The
Chronic Average Daily Dose (CADD) is used to estimate a receptor’s potential intake from exposure to
a COPC with noncarcinogenic effects.  According to USEPA (1989a), the CADD should be calculated
by a veraging t he dose o ver the period of  t ime f or w hich t he recept or is assum ed t o be exposed.
Therefore, t he av eraging period is t he sam e as t he exposure duration. For COPC with potential
carcinogenic ef fects, how ever, t he Lif etime Av erage Dai ly Dose (LADD) is e mployed to estimate
potential exposures.  I n accordance w ith USEP A (1989a) guidan ce, t he LADD is calcu lated by
averaging exposure over the receptor’s assumed lifetime (70 years).  Therefore, the averaging period
is the same as the receptor’s assumed lifetime.  The standardized equations for estimating a receptor’s
average daily dose (both lifetime and chronic) are present ed below , f ollowed by  descript ions of
receptor-specific exposure parameters and constituent-specific parameters.
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11.5.4.1 Estimating Potential Exposure to COPCs in Soil

Both incidental ingestion of, and dermal contact with, COPCs in soil are assumed to occur for many of
the receptors.  The following equations are used to calculate the estimated exposure.

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil (mg/kg-day):

where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil Concentration (mg/kg soil)
SIR = Soil Ingestion Rate (mg soil/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (year)
AAFo = Oral-Soil Absorption Adjustment Factor (AAF) (chemical-specific) (unitless)
CF = Unit Conversion Factor (kg soil/106 mg soil)
BW = Body Weight (kg)
AT = Averaging Time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Soil (mg/kg-day):

where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil Concentration (mg/kg soil)
SA = Exposed Skin Surface Area (cm2/day)
AF = Soil to Skin Adherence Factor (mg soil/cm2)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (year)
AAFd = Dermal-Soil AAF (chemical-specific) (unitless)
CF = Unit Conversion Factor (kg soil/106 mg soil)
BW = Body Weight (kg)

BWxAT
CFxAAFxEDxEFxSIRxCSADD d=

BWxAT
CFxAAFxEDxEFxAFxSAxCS

ADD d=
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AT = Averaging Time (days)

11.5.4.2 Estimating Potential Exposure via Inhalation

Exposure to COPCs migrating f rom soi l or groundw ater to air is assumed to occur for many of the
potential receptors.  The equation used to estimate exposure to COPCs via inhalation is as follows:

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

where:

ADD = Average Daily Dose (mg/kg-day)
CA = Air Concentration (mg/m3)
IR = Inhalation Rate (m3 /hr)
AAFi = Inhalation AAF (chemical-specific) (unitless)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (year)
BW = Body Weight (kg)
AT = Averaging Time (days)

11.5.4.3 Estimating Potential Exposure to COPCs from Groundwater

Incidental contact with groundwater or surface water is assumed for several receptors.  The equation
used to estimate a receptor's potential exposure via incidental ingestion of groundwater is:

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water Concentration (mg/L)
IR = Water Ingestion Rate (L/day)

BWxAT
EDxEFxETxAAFxIRxCAADD i=

BWxAT
AAFxEDxEFxIRxCW

ADD o=



RI/FS Support Sampling Plan
Sauget Area 2, Sauget, IL HUMAN HEALTH RISK ASSESSMENT WORK PLAN

May 25, 2001

J:\Indl_Service\Project Files\Sauget-Area 2\Workplan Revised 5-01\workplan-revised.doc, 6105-009-201 Page 11-23

EF = Exposure Frequency (days/year)
ED = Exposure Duration (year)
AAFo = Oral-Water AAF (chemical-specific) (unitless)
BW = Body Weight (kg)
AT = Averaging Time (days)

The equation used to estimate a receptor's potential exposure via dermal contact with groundwater is
as follows:

Average Daily  Dose (Lif etime and C hronic) Fol lowing Dermal Cont act with W ater (mg/kg-
day):

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water Concentration (mg/L)
SA = Exposed Skin Surface Area (cm2)
PC = Dermal Permeability Constant (cm/hr) (chemical-specific)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Years Exposed (year)
AAFd = Dermal-Water AAF (chemical-specific) (unitless)
CF = Unit Conversion Factor (L/103cm3)
BW = Body Weight (kg)
AT = Averaging Time (days)

11.5.4.4 Estimating Potential Exposure From Food Consumption

A recreational fisher may be exposed to COPCs through ingestion of fish obtained from the Mississippi
River or the Site Q ponds.   The equat ion used t o est imate a recept or's potential exposure v ia food
consumption is:

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

ATxBW
CFxAAFxEDxEFxETxPCxSAxCW

ADD d=

BWxAT
EDxEFxAAFxIRxCFADD =
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where:

ADD = Average Daily Dose (mg/kg-day)
CF = Concentration in Food (mg/kg)
IR = Ingestion Rate (kg/day)
AAF = Oral-diet AAF (chemical-specific) (unitless)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
AT = Averaging Time (days)
BW = Body Weight (kg)

11.5.4.5 Absorption Adjustment Factors

Absorption adjust ment f actors (AAFs) are used in risk  assessment to account for absorption
differences bet ween humans exposed t o subst ances in env ironmental sit uations and experimental
animals in the studies used to derive dose-response values.

To estimate the potential risk to human healt h that may be posed by the presence of substances in
various environmental media (such as soil or groundw ater) it is f irst necessary to estimate the human
exposure dose,  of  each compound.   The exposure dose is t hen com bined w ith an est imate of the
toxicity of the substance to produce an estimate of risk posed to human health.

The estimate of toxicity of a substance, termed the dose-response value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals.  The dose-
response value can be calculat ed based on t he administered dose of  the substance (similar t o the
human exposure dose) or,  when data are available, based on t he absorbed dose, or internal dose, of
the substance.

In anim als, as in hum ans, t he adm inistered dose of  a subst ance is not necessarily completely
absorbed.  Moreover, differences in absorption exist between laboratory animals and humans, as well
as between different media and routes of exposure.  Therefore, it is not always appropriate to directly
apply a dose-response v alue to the human exposure dose.   In many cases, a correction factor in the
calculation of risk is needed to account for differences between absorption in the dose-response study
and absorption likely to occur upon hum an exposure t o a subst ance.  Without such a correction, the
estimate of human health risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF.   The AAF is used t o adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study.  The AAF is the ratio between the estimated human
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absorption factor for the specific medium and rout e of  exposure,  and t he k nown or est imated
absorption factor for the laboratory study from which the dose-response value was derived.

study) response-dose the in absorbed (fraction
exposure) talenvironmen the for humans in absorbed (fractionAAF =

The use of an AA F allow s t he risk  assessor t o m ake appropri ate adjust ments i f t he ef ficiency of
absorption between environmental exposure and experimental exposure is known or expected to differ
because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less t han one or great er than one,  depending on t he part icular
circumstances at hand.  When the dose-response curve is based on adm inistered dose data, and if  it
is est imated t hat t he f raction absorbed f rom t he sit e-specific exp osure is t he sam e as the fraction
absorbed in t he laborat ory s tudy, then t he AAF is 1.   I n t he absence of  det ailed t oxicological
information on every compound of interest, it  has been comm on practice for risk assessors to use a
default AAF value of 1.  This approach is not  necessarily protective of public healt h, in som e cases,
because t here are sit uations in w hich it  is expect ed t hat the fraction absorbed from a site-related
exposure w ould be higher t han t hat in the laborat ory st udy.  There are  also sit uations w here the
reverse could occur.  Thus,  use of  AAFs in st andard risk assessment calculations can prov ide more
accurate and more realistic estimates of potential human health risk.  The derivation of each AAF used
in the risk assessment will be provided in an appendix to the risk assessment report.

11.5.5 Calculation of Exposure Point Concentrations

Exposure points are locat ed where potential receptors may contact COPCs at or f rom the site.  The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure.

Measured data will be available for surface soil, subsurface soil, groundwater, leachate, and fish tissue
(for the Mississippi River; fish tissue data may not be available for the Site Q ponds).  Groundwater will
be evaluated on a plum e or w ell-by-well basis as appropriate.  The exposure point concentration is
defined as t he lower of  the maximum or 95 th percent ile UCL on t he arithmetic mean concentrations
(USEPA, 1992a) or ot her appropriat e m etric f or t he RME scenario and the arithmetic mean
concentration for the MLE scenario.

Other pat hways w ill r equire model ing t o der ive exposur e point concentrations.  These pathways
include v olatile chemicals in groundw ater/leachate and t he subsurf ace m igrating upw ards and
infiltrating into indoor and outdoor air, generation of fugitive dust and volatiles from undisturbed soils as
well as during const ruction act ivities, and pot entially calculat ion of  game fish fillet constituent
concentrations in the Site Q ponds.
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The model to be used t o predict indoor air concentrations of VOCs will be the model of Johnson and
Ettinger recommended by  t he USEP A (1996a and 1997c) t o predict  concent rations of  CO PCs
migrating f rom groundwater or soil t o indoor air of  an ov erlying building.   Concent rations of  volatile
COPCs in outdoor air due to migration from subsurface soil and/or groundwater will be estimated using
the methodology recommended by the American Society for Testing and Materials (ASTM, 1998).

The calculation of concentrations of non-VOC COPCs bound to soil in fugitive dust involves multiplying
the soil exposure point concentrations by the concentration of dust in air as follows:

1)  Ambient Air:

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg soil)
x Dust concentration (kg soil/m3)

The dust concentration in air t o be used in the evaluation of ambient outdoor air pathways in
this risk evaluation is the inverse of the particulate emission factor derived in accordance w ith
USEPA guidance (USEPA, 1996a).

2)  Excavation Air (i.e., during construction activities):

COPC concentration in excav ation air (m g/m3) = Exposure point  concentration in soil (m g/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air to be used in the evaluation of excavation air pathways in this risk
evaluation is 60 ug/m3.  This value is the recommended concentration of respirable particulate
with a mean diameter of 10 microns or less (PM10) for excavation activities (MADEP, 1995).

The concent rations of  const ituents in Sit e Q  ponds gam e f ish f illet t issue m ay be calculat ed using
bioaccumulation factors.  Bioaccumulation factors will be obtained from USEPA sources current at the
time the risk assessment is conduct ed, or f rom scientific literature sources.  The following equations
will be used to predict fish fillet tissue concentrations:

1) Calculation of fish tissue concentration based on sediment concentrations:

CF = CSED x BSAF x [fLIPID/foc]

where:

CF = constituent concentration in fish tissue, wet weight (mg/kg)
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CSED = constituent concentration in sediment, dry weight (mg/kg)

BSAF = biota-sediment accumulation factor (kg organic carbon in sediment/kg lipid in fish)

fLIPID = fraction of lipid in fish (kg lipid/kg wet weight fish)

foc = fraction of organic carbon in sediment (kg organic carbon/kg dry weight sediment)

2) Calculation of fish tissue concentration based on surface water concentration:

CF = CW-D x BAF

where:

CF = constituent concentration in fish tissue, wet weight (mg/kg)

CW-D = constituent concentration in surface water, dissolved (mg/L)

BAF = bioaccumulation factor  (L/kg)

11.6 Risk Characterization

The purpose of the risk characterization is t o provide estimates of the potential risk to human health
from exposure to COPCs at or from a site by receptors at or near a site.  To accomplish this objective,
this section will include quantitative estimates of potential carcinogenic and noncarcinogenic risk.

The results of t he exposure assessm ent are com bined w ith t he result s of  t he dose-response
assessment t o der ive quant itative est imates of r isk, or  t he pr obability of adv erse healt h effects
following assumed potential exposure to the COPCs.  Using the exposure point concentrations derived
in t he ex posure as sessment, eac h ex posure pat hway for  eac h r eceptor w ill be ev aluated for  bot h
potential carcinogenic and noncarcinogenic effects.

11.6.1 Carcinogenic Risk Characterization

The purpose of  carcinogenic risk characterization is t o estimate the upper-bound lik elihood, over and
above the background cancer rate, that a receptor will develop cancer in his or  her lifetime as a result
of exposure to a constituent in environmental media at the site.  This likelihood is a function of the dose
of a constituent (described in the Exposure Assess ment) and t he Cancer Slope Fact or (CSF)
(described in the Toxicity Assessment) for that constituent.  The Excess Lifetime Cancer Risk (ELCR)
is the likelihood over and above the background cancer rate, which currently in the U.S. is between 1
in 3 and 1 in 4 (Landis et al., 1998), that an individual will contract cancer in his or her lifetime.  The risk
value is expr essed as a pr obability (e.g., 10 -6, or one in one million).  The r elationship between the
ELCR and the estimated Lifetime Average Daily Dose (LADD) of a chemical may be expressed as:
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ELCR = 1-e-(CSF x  LADD)

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability).  When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) -1

The product  of  t he CSF and t he LAD D is unit less, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor’s exposure to that constituent via that pathway.

The potential c arcinogenic r isk for  eac h ex posure pathway w ill be c alculated for  eac h receptor.  I n
current regulatory risk assess ment, it  is assum ed t hat cancer risk s are addit ive or cum ulative.
Pathway and area-specific risks will be summed to estimate the total site potential cancer risk for each
receptor.  A summary of the total cancer risks for each receptor group for each site will be presented in
this section.

The results will be compared to the USEPA’s target risk range of 10-4 to 10-6. USEPA has established
target risk ranges under the National Contingency Plan (NCP) or Superfund program (USEPA, 1990).
Target risk levels refer to levels of  cancer risk  or haz ard indices t hat are deem ed acceptable by the
USEPA or other regulatory agencies.  These are levels below which the potential for adverse effects to
humans are assumed to be negligible or inconsequential.  The NC P establishes a t arget cancer risk
range of  10 -4 to  10-6 and a target hazard index of  less t han or equal t o one (USEPA, 1990).   The
USEPA subsequently clarified that, "Where the cumulative carcinogenic site risk to an individual based
on reasonable maximum exposure for both current and future land use is less than 10-4, and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted, unless there are adverse
environmental impacts" (USEPA, 1991b).

Therefore, the screening criteria used to identify COPC are based on a 10-6 risk level, and a cumulative
target risk level of 10-4 will be used to evaluate the risk assessment results.  Any COPC that causes an
exceedance of the 10-4 risk level for a particular receptor will be designat ed a CO C.  Bot h RME and
MLE results will be considered in the identification of COCs.  Remedial goals (RGs) will be calculated
for each COC, based on the scenarios used in the risk assessment.

11.6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a const ituent to result  in ad verse noncarcinogenic healt h ef fects is
estimated for each recept or by comparing the Chronic Av erage Daily Dose (CA DD) for each COPC
with the RfD for that COPC.  The result ing ratio, which is unit less, is k nown as the Hazard Quotient
(HQ) for that chemical.  The HQ is calculated using the following equation:
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)daykg/mg(RfD
day)-(mg/kg CADD  HQ

−
=

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989).  When the HQ is less
than or equal t o one,  the RfD has not  been exceeded,  and no adv erse noncarcinogenic ef fects are
expected.  If the HQ is greater than one, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculat ed for each exposure pat hway by summing the HQs for each
individual chemical.  The total site HI will be calculated for each potential receptor by summing the HIs
for each pathway associated with the receptor.  If the total site HI is greater than one for any receptor,
a more detailed evaluation of potential noncarcinogenic effects based on specific health endpoints will
be performed (USEPA, 1989a).

A sum mary of all HI  for  each r eceptor gr oup for  each sit e will be pr esented and compared to the
USEPA’s target hazard index of one.  Any COPC that causes an exceedance of the Hazard Index of 1
for a particular receptor and target endpoint will be designated a COC.  Both RME and MLE results will
be considered in t he identification of COCs.  Remedial g oals will be calculated for each COC, based
on the scenarios used in the risk assessment.

11.6.3 Risk Assessment Refinement

The HHRA, as described, utilizes conservative exposure and toxicity parameters.  The r esults of t he
HHRA will be reviewed and the risk drivers identified.  The Sauget Area 2 Sites Group may choose to
refine the risk estimates by using,  for example, the following: site-specific exposure data (e.g., creel
census), site-specific bioavailability fact ors, o r pr obabilistic ( or M onte Car lo) analy sis.  Use of such
refinements, such as a probabilistic risk assessment, will allow the public to put the risks in perspective
and provide information that the risk manager needs t o more accurately characterize risks on a site-
specific basis and to communicate the nature of the risks to the public.

11.6.4 Cumulative Risk

The r isk assessment will be conduct ed for  all media, and t otal site risks will be calculated for each
receptor for each site.  COCs for potentially carcinogenic and noncarcinogenic effects will be identified,
and pathways that cont ribute significantly to target r isk exceedances w ill be identified.  RGs will be
calculated for appropriate COCs in the appropriate medium.
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11.6.5 Uncertainty Analysis

Uncertainty is introduced into the risk  assessment in sev eral places t hroughout the process.   Ev ery
time an assu mption is made, some lev el of  uncert ainty is int roduced into the risk assessment.  In
accordance with USEPA guidance (USEPA, 1989a), the uncertainty associated with each step of the
risk characterization process will be discussed in this section of the report.

There are m any pot ential sources of  uncert ainty in the risk  assessment  process;  som e are m ore
important than others.  The major areas of uncertainty include: the adequacy of the sampling plan, the
quality of the analytical data, assumptions about the frequency, duration, and magnitude of exposure,
the recept ors ident ified, assum ptions m ade in t he m odeling performed to predict concentrations at
locations where measurement data are lack ing, and t he availability and accur acy of dose-response
data.  The uncer tainties w ill be discussed qualit atively in t he report, including st eps t aken t o
compensate for uncertainty, and the impact on the risk assessment results.

11.7 Summary and Conclusions

A summary and conclusions section will contain discussions of the results of the risk assessment.  The
selection of final COC and the remedial goals for each COC will be presented.
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CONSTITUENT CAS NUMBER TEF (a)

Dioxins
2,3,7,8-TCDD 1746-01-6 1.0
1,2,3,7,8-PentaCDD 40321-76-4 1.0
1,2,3,4,7,8-HexaCDD 39227-28-6 0.1
1,2,3,6,7,8-HexaCDD 57653-85-7 0.1
1,2,3,7,8,9-HexaCDD 19408-74-3 0.1
1,2,3,4,6,7,8-HeptaCDD 35822-39-4 0.01
OctaCDD 3268-87-9 0.0001
Furans
2,3,7,8-TetraCDF 51207-31-9 0.1
1,2,3,7,8-PentaCDF 57117-41-6 0.05
2,3,4,7,8-PentaCDF 57117-31-4 0.5
1,2,3,4,7,8-HexaCDF 70648-26-9 0.1
1,2,3,6,7,8-HexaCDF 57117-44-9 0.1
1,2,3,7,8,9-HexaCDF 72918-21-9 0.1
2,3,4,6,7,8-HexaCDF 60851-34-5 0.1
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 0.01
1,2,3,4,7,8,9-HeptaCDF 55673-89-7 0.01
OctaCDF 39001-02-0 0.0001

Notes:
CAS- Chemical Abstracts Service.
CDD - Chlorodibenzodioxin.
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor.

  Van den Berg, et al. December, 1998.
(a) - Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife. 

SAUGET AREA 2 SITES GROUP
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 RI/FS SSP

TABLE 11-1
TEFs FOR DIOXIN AND FURAN CONGENERS

 5/01 Dioxin TEFs.xls



Receptor Site Medium Pathway

On-Site Outdoor Industrial Worker
Incidental Ingestion

O,P,Q,R,S, Inhalation of Particulates/Volatiles
South of Site Q Dermal Contact

6 Receptors Groundwater Inhalation of Volatiles in Outdoor Air

On-Site Indoor Industrial Worker

6 Receptors

O,P,Q,R,S, South 
of Site Q Groundwater Inhalation of Volatiles in Indoor Air

Construction/Utility Worker
Incidental Ingestion

O,P,Q,R,S, Inhalation of Particulates/Volatiles
South of Site Q Dermal Contact

Incidental Ingestion
Inhalation of Particulates/Volatiles
Dermal Contact

Groundwater/ Incidental Ingestion
Leachate Dermal Contact

6 Receptors Inhalation of Volatiles in Outdoor Air

Trespassing Teenager
Incidental Ingestion

O,P,Q,R,S, Inhalation of Particulates/Volatiles
South of Site Q Dermal Contact

Groundwater Inhalation of Volatiles in Outdoor Air

Q, Mississippi Incidental Ingestion
River Dermal Contact

Incidental Ingestion
Dermal Contact

7 Receptors

Recreational Fisher
Mississippi River, Fish Fillets Ingestion
Site Q Ponds

Incidental Ingestion
Dermal Contact

Incidental Ingestion
2 Receptors Dermal Contact

Total number of receptors = 27, each evaluated for Reasonable Maximum Exposure (RME) and Most Likely Exposure
    (MLE) scenarios.

SAUGET AREA 2 SITES GROUP

TABLE 11-2
POTENTIAL RECEPTORS, EXPOSURE MEDIA AND EXPOSURE PATHWAYS

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

Surface Soil

Surface Water

Sediment

Surface Soil

Surface Water

Sediment

Subsurface Soil

Surface Soil

 5/01 sauget area 2 exposure tables.xls11-2



SAUGET AREA 2 SITES GROUP

RME On-Site MLE On-Site
Indoor Indoor

Parameter Worker Worker

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 250 (b) 250 (b)
Exposure Duration (yr) 25 (b) 7 (c)
Inhalation Rate (m^3/hour) 1.6 (d) 1.0 (e)
Body Weight (kg) 70 (b) 70 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a.  Exposure Factors Handbook.  50th percentile time spent at work,
         males and females, all ages. EFH Table 15-68.
(b) - USEPA, 1991a.  Standard Default Exposure Factors.
(c) - USEPA, 1997a.  Exposure Factors Handbook.  Recommended value for occupational tenure listed in EFH Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for moderate activity listed in EFH Table 5-23.
(e) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for light activity listed in EFH Table 5-23.

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER 
TABLE 11-3

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

 5/01 sauget area 2 exposure tables.xls11-3



SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER 
SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

RME Future MLE Future
Outdoor Industrial Outdoor Industrial

Parameter Worker Worker

Parameters Used in the Outdoor Air Pathways
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 190 (i) 190 (i)
Exposure Duration (yr) 25 (b) 7 (c)
Inhalation Rate (m^3/hour) 1.6 (d) 1 (e)
Body Weight (kg) 70 (b) 70 (b)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 190 (i) 190 (i)
Exposure Duration (yr) 25 (b) 7 (c)
Soil Ingestion Rate (mg/day) 50 (f) 30 (j)
Skin Contacting Medium (cm^2) 3339 (g) 3339 (g)
Soil on Skin (mg/cm^2) 0.02 (h) 0.02 (h)
Body Weight (kg) 70 (b) 70 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a.  Exposure Factors Handbook.  50th percentile time spent at work, males and females, all ages.  EFH Table 15-68.
(b) - USEPA, 1991a.  Standard Default Exposure Factors.
(c) - USEPA, 1997a.  Exposure Factors Handbook.  Recommended value for occupational tenure listed in EFH Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for moderate activity listed in EFH Table 5-23.
(e) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for light activity listed in EFH Table 5-23.
(f) -  USEPA, 1997a.  Exposure Factors Handbook. Average soil ingestion rates listed in EFH Table 1-2.
(g) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for males and females based on hands, forearms, and face
        listed in EFH Tables 6-2 and 6-3.
(h) -  USEPA, 1997a.  Exposure Factors Handbook.  See Table 11-8 of this workplan for calculation.
(i) - Exposure frequency of 250 days (USEPA, 1991a) adjusted for percentage of days with inclement weather (24%), [250-(250*0.24) = 190]; 
       see text.
(j) - Calabrese, E.J., et. al.  1990.  Preliminary adult soil ingestion estimates; results of a pilot study.  Regul. Toxicol. Pharmacol.  12:88-95.  As cited
      in USEPA, 1997a.  Exposure Factors Handbook.  Low end of range.

TABLE 11-4
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SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION  WORKER 
SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

RME Future MLE Future
Construction/Utility Construction/Utility

Parameter Worker Worker

Parameters Used in the Surface Soil, Subsurface Soil and Groundwater/Leachate Inhalation Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 40 (b) 20 (c)
Exposure Duration (yr) 1 (d) 1 (d)
Inhalation Rate (m^3/hour) 2.5 (e) 1.5 (f)
Body Weight (kg) 70 (g) 70 (g)

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year) 40 (b) 20 (c)
Exposure Duration (yr) 1 (d) 1 (d)
Soil Ingestion Rate (mg/day) 100 (g) 64 (h)
Skin Contacting Medium (cm^2) 3339 (i) 3339 (i)
Soil on Skin (mg/cm^2) 0.19 (j) 0.19 (j)
Body Weight (kg) 70 (g) 70 (g)

Parameters Used in the Groundwater/Leachate Pathway
Exposure Time (hr/event) 1 (k) 1 (k)
Exposure Frequency (days/year) 10 (k) 5 (k)
Exposure Duration (yr) 1 (d) 1 (d)
Water Ingestion Rate (l/event) 0.005 (l) 0.005 (l)
Skin Contacting Medium (cm^2) 3339 (i) 3339 (i)
Body Weight (kg) 70 (g) 70 (g)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a.  Exposure Factors Handbook.  50th percentile time spent at work, males and females, all ages.  EFH Table 15-68.
(b) - Exposure frequency is equivalent to 5 days per week for 2 months.  
(c) - Exposure frequency is equivalent to 5 days per week for 1 month.
(d) - Construction activities are assumed to occur within a 1 year period.
(e) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rate is the value for heavy activity for an outdoor worker listed in EFH Table 5-23.
(f) - USEPA, 1997a.  Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in EFH Table 5-23.
(g) - USEPA, 1991a.  Standard Default Exposure Factors.
(h) - ENSR-derived value; see text.
(i) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for males and females based on hands, forearms, and face listed
        listed in EFH Tables 6-2 and 6-3.
(j) -  USEPA, 1997a.  Exposure Factors Handbook.  See Table 11-9 of this workplan for calculation.
(k) - Assumes that contact with water occurs only for a fraction of the total exposure duration and time.
(l) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during a swimming event.

TABLE 11-5
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TABLE 11-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER 

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

RME Trespassing MLE Trespassing
Teenager Teenager

Parameter (7 to 18 yrs) (7 to 18 yrs)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration (yr) 11 (c) 11 (c)
Soil Ingestion Rate (mg/day) 100 (d) 50 (e)
Skin Contacting Medium (cm^2) 4672 (f) 4672 (f)
Soil on Skin (mg/cm^2) 0.04 (g) 0.04 (g)
Body Weight (kg) 47 (h) 47 (h)

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day) 2 (i) 2 (i)
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration (yr) 11 (c) 11 (c)
Inhalation Rate (m^3/hour) 1.2 (j) 1 (k)
Body Weight (kg) 47 (h) 47 (h)

Parameters Used in the Sediment Pathway (l)
Exposure Frequency (days/year) 13 (b) 7 (m)
Exposure Duration (yr) 11 (c) 11 (c)
Soil Ingestion Rate (mg/day) 100 (d) 50 (e)
Skin Contacting Medium (cm^2) 6026 (f) 6026 (f)
Sediment on Skin (mg/cm^2) 1 (n) 1 (n)
Body Weight (kg) 47 (h) 47 (h)

Parameters Used in the Surface Water (l)
Exposure Time (hr/event) 1 (o) 1 (o)
Exposure Frequency (days/year) 13 (b) 7 (m)
Exposure Duration (yr) 11 (c) 11 (c)
Water Ingestion Rate (l/event) 0.005 (p) 0.005 (p)
Skin Contacting Medium (cm^2) 6026 (f) 6026 (f)
Body Weight (kg) 47 (h) 47 (h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - 1 day per week for 26 weeks (6 months) of the year.
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.
(c) - Trespassing teenager is assumed to range in age from 7 to 18.  Therefore, total exposure duration is 11 years.
(d) - USEPA, 1991a.  Standard Default Exposure Factors.
(e) -  USEPA, 1997a.  Exposure Factors Handbook. Average soil ingestion rate for an adult listed in EFH Table 1-2.
(f) - USEPA, 1997a.  Exposure Factors Handbook.  Average surface are of head, feet, hands, forearms and lower legs of males and 
      females aged 7 to 18 listed in EFH Tables 6-6 to 6-8
(g) -  USEPA, 1997a.  Exposure Factors Handbook.  See Table 11-10 of this workplan for calculation.  Data for feet are not available; therefore,
          this value is based on hands, forearms, lower legs, and head.
(h) - USEPA, 1997a.  Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(i) - The trespassing teen is assumed to be on-site for two hours.
(j) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rates is the value for moderate activity (children) listed in EFH Table 5-23.
(k) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rates is the value for light activity (children) listed in EFH Table 5-23.
(l) - Sediment and surface water exposures for the Mississippi River will be evaluated separately; sediment and surface water exposures for the
       Site Q Ponds will be evaluated in conjunction with the Site Q soil and air pathways.
(m) - One day per 4 weeks for approximately six months of the year.
(n) - USEPA, 1992c.  Dermal Exposure Assessment: Principles and Applications.
(o) - Assumed duration of wading event.
(p) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during a swimming event.
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RME Adult
Recreational

Parameter Fisher

Parameters Used in the Fish Ingestion Pathway 
Exposure Frequency (days/year) 365 (a) 365 (a)
Exposure Duration (yr) 30 (b) 9 (c)
Fish Ingestion Rate (g/day) 8 (d) 1 (e)
Body Weight (kg) 70 (b) 70 (b)

Parameters Used in the Surface Water Pathway - Wading
Exposure Time (hr/event) 1 (k) 1 (k)
Exposure Frequency (days/year) 22 (h) 3 (i)
Exposure Duration (yr) 30 (b) 9 (c)
Surface Water Ingestion Rate (l/event) 0.01 (f) 0.005 (j)
Skin Contacting Medium (cm^2) 6934 (g) 6934 (g)
Body Weight (kg) 70 (b) 70 (b)

Parameters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year) 22 (h) 3 (i)
Exposure Duration (yr) 30 (b) 9 (c)
Sediment Ingestion Rate (mg/day) 100 (b) 50 (m)
Skin Contacting Medium (cm^2) 6934 (g) 6934 (g)
Sediment on Skin (mg/cm^2) 1 (l) 1 (l)
Body Weight (kg) 70 (b) 70 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Fish ingestion rates are based on 365 days per year.
(b) - USEPA, 1991a.  Standard Default Exposure Factors.
(c) -  USEPA, 1997a.  Exposure Factors Handbook. Recommended average for time residing in a household. EFH Table 1-2.
(d) -  USEPA, 1997a.  Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g  per year.
(e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the 
       three summer months).
(f) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-fifth of that assumed to occur during 
      a swimming event.
(g) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for adult males and females based on 
       hands, lower arms, lower legs, feet and head.

(h) - One day per week for 5 months.

(i) - One day per month during the three summer months.

(j) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during 
      a swimming event.
(k) - Assumed duration of wading event.
(l) - USEPA, 1992c.  Dermal Exposure Assessment: Principles and Applications.
(m) -  USEPA, 1997a.  Exposure Factors Handbook. Average soil ingestion rate for an adult listed in EFH Table 1-2.

MLE Adult
Recreational

Fisher

TABLE 11-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER 

SAUGET AREA 2 SITES GROUP

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL
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Surface Area Soil Loading Total Soil
50th percentile Groundskeeper Mass

Body Part (cm2) (a) (mg/cm2) (b) (mg)

Head 1,205 0.005 5.543
Hands 904 0.071 64.1485
Forearms 1,230 0.009 11.1438
Total 3,339 80.8

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02

Notes:
(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 
        values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12.  Average of Groundskeeper Nos. 1,2,3,4, and 5.

Surface Area Soil Loading Total Soil
50th percentile Farmer Mass

Body Part (cm2) (a) (mg/cm2) (a) (mg)

Head 1,205 0.041 49.405
Hands 904 0.47 424.645
Forearms 1,230 0.13 159.9
Total 3,339 634.0

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19

Notes:
(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 
        values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12.  Average of Farmer Nos. 1 and 2.

SAUGET AREA 2 SITES GROUP

Construction Worker Scenario

TABLE 11-9
SOIL ADHERENCE FACTORS- CONSTRUCTION WORKER 

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

Outdoor Industrial Worker Scenario

TABLE 11-8
SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER 

SAUGET AREA 2 SITES GROUP

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL
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Surface Area Soil Loading Total Soil
50th percentile (a) Soccer No. 1 Mass

Body Part (cm2) (mg/cm2) (b) (mg)

Hands 715 0.1100 78.65
Forearms 894 0.0110 9.83
Lower legs 2,068 0.0310 64.11
Head 995 0.0120 11.94

Total 4,672 -- 164.53

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.04

Notes:
(a) - Data from USEPA (1997a).  Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7)
       total body surface area , and mean percentages of total surface area for
       individual body parts EFH Table 6-8).
(b) - Data from USEPA (1997a) Table 6-12. Soccer No. 1 (measurements of boys aged 13-15).  Measurements
       were not collected from feet; therefore, adherence factor is based on hands, forearms, lower legs, and head.
       This factor will be applied to the total body surface area of 6,026 cm^2 calculated in Table 11-6, which includes feet.

SAUGET AREA 2 SITES GROUP

Trespassing Teenager (7 to 18 years)

TABLE 11-10
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18 YEARS)

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

 5/01 sauget area 2 exposure tables.xls 11-10



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
May 25, 2001
                                                                                                                                                                          

FILE:  K:\ENVIRON\23-20010024.00 (SA2)\Volume 1\Appendices Covers\covers for all appendices.doc Rev. 1

Appendix 5

Human Health Risk Assessment DQL Tables



Page 1 of 6TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

TCL Volatiles
1,1,1-Trichloroethane 71-55-6 6.35E+02 PRG
1,1,2,2-Tetrachloroethane 79-34-5 3.84E-01 PRG
1,1,2-Trichloroethane 79-00-5 8.43E-01 PRG
1,1-Dichloroethane 75-34-3 5.89E+02 PRG
1,1-Dichloroethylene 75-35-4 5.36E-02 PRG
1,2-Dichloroethane 107-06-2 3.46E-01 PRG
1,2-Dichloroethylene (total) 540-59-0 4.30E+01 (p) PRG
1,2-Dichloropropane 78-87-5 3.51E-01 PRG
2-Butanone 78-93-3 7.33E+03 PRG
2-Hexanone 591-78-6 7.87E+02 (m) PRG
4-Methyl-2-pentanone 108-10-1 7.87E+02 PRG
Acetone 67-64-1 1.57E+03 PRG
Benzene 71-43-2 6.54E-01 PRG
Bromodichloromethane 75-27-4 1.02E+00 PRG
Bromoform 75-25-2 6.16E+01 PRG
Bromomethane 74-83-9 3.90E+00 PRG
Carbon Disulfide 75-15-0 3.55E+02 PRG
Carbon tetrachloride 56-23-5 2.39E-01 PRG
Chlorobenzene 108-90-7 1.52E+02 PRG
Chloroethane 75-00-3 3.03E+00 PRG
Chloroform 67-66-3 2.44E-01 PRG
Chloromethane 74-87-3 1.23E+00 PRG
cis-1,3-Dichloropropene 10061-01-5 7.00E-01 (g) PRG
Dibromochloromethane 124-48-1 1.11E+00 PRG
Ethyl Benzene 100-41-4 1.50E+03 PRG
Methylene chloride 75-09-2 8.88E+00 PRG
Styrene 100-42-5 4.60E+03 PRG
Tetrachloroethene 127-18-4 5.69E+00 PRG
Toluene 108-88-3 5.90E+02 PRG
Total Xylenes 1330-20-7 1.40E+03 PRG
trans-1,3-Dichloropropene 10061-02-6 7.00E-01 (g) PRG
Trichloroethene 79-01-6 2.77E+00 PRG
Vinyl chloride 75-01-4 1.47E-01 PRG

TCL Semi-Volatiles
1,2,4-Trichlorobenzene 120-82-1 6.46E+02 PRG
1,2-Dichlorobenzene 95-50-1 9.00E+02 PRG
1,3-Dichlorobenzene 541-73-1 1.32E+01 PRG

DQL TABLE 04 26 01\soil table



Page 2 of 6TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

1,4-Dichlorobenzene 106-46-7 3.44E+00 PRG
2,2'-oxybis(1-Chloropropane) (s) 108-60-1 2.88E+00 (s) PRG
2,4,5-Trichlorophenol 95-95-4 6.11E+03 PRG
2,4,6-Trichlorophenol 88-06-2 4.42E+01 PRG
2,4-Dichlorophenol 120-83-2 1.83E+02 PRG
2,4-Dimethylphenol 105-67-9 1.22E+03 PRG
2,4-Dinitrophenol 51-28-5 1.22E+02 PRG
2,4-Dinitrotoluene 121-14-2 1.22E+02 PRG
2,6-Dinitrotoluene 606-20-2 6.11E+01 PRG
2-Chloronaphthalene 91-58-7 3.85E+03 PRG
2-Chlorophenol 95-57-8 6.34E+01 PRG
2-Methylnaphthalene 91-57-6 5.60E+01 (f) PRG
2-Methylphenol 95-48-7 3.06E+03 PRG
2-Nitroaniline 88-74-4 3.49E+00 PRG
2-Nitrophenol 88-75-5 4.89E+02 (n) PRG
3,3'-Dichlorobenzidine 91-94-1 1.08E+00 PRG
3-Nitroaniline 99-09-2 3.49E+00 (o) PRG

4,6-Dinitro-2-methylphenol 534-52-1 NA NA

4-Bromophenyl phenyl ether 101-55-3 NA NA
4-Chloraniline 106-47-8 2.44E+02 PRG

4-Chloro-3-methylphenol 59-50-7 NA NA

4-Chlorophenol phenyl ether 7005-72-3 NA NA
4-Methylphenol 106-44-5 3.06E+02 PRG
4-Nitroaniline 100-01-6 3.49E+00 (o) PRG
4-Nitrophenol 100-02-7 4.89E+02 PRG
Acenaphthene 83-32-9 3.68E+03 PRG
Acenaphthylene 208-96-8 3.68E+03 (h) PRG
Anthracene 120-12-7 2.19E+04 PRG
Benz[a]anthracene 56-55-3 6.21E-01 PRG
Benzo[a]pyrene 50-32-8 6.21E-02 PRG
Benzo[b]fluoranthene 205-99-2 6.21E-01 PRG
Benzo[g,h,i]perylene 191-24-2 2.30E+03 (a) PRG
Benzo[k]fluoranthene 207-08-9 6.21E+00 PRG

bis(2-Chloroethoxy)methane 111-91-1 NA NA
bis(2-Chloroethyl)ether 111-44-4 2.11E-01 PRG
bis(2-Ethylhexyl)phthalate 117-81-7 3.47E+01 PRG
Butyl benzyl phthalate 85-68-7 1.22E+04 PRG
Carbazole 86-74-8 2.43E+01 PRG
Chrysene 218-01-9 6.21E+01 PRG

DQL TABLE 04 26 01\soil table



Page 3 of 6TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

Dibenz[a,h]anthracene 53-70-3 6.21E-02 PRG
Dibenzofuran 132-64-9 2.91E+02 PRG
Diethylphthalate 84-66-2 4.89E+04 PRG
Dimethyl phthalate 131-11-3 6.10E+05 PRG
Di-n-butyl phthalate 84-74-2 6.11E+03 PRG
Di-n-octyl phthalate 117-84-0 1.22E+03 PRG
Fluoranthene 206-44-0 2.29E+03 PRG
Fluorene 86-73-7 2.64E+03 PRG
Hexachlorobenzene 118-74-1 3.04E-01 PRG
Hexachlorobutadiene 87-68-3 6.24E+00 PRG
Hexachlorocyclopentadiene 77-47-4 4.23E+02 PRG
Hexachloroethane 67-72-1 3.47E+01 PRG
Indeno[1,2,3-cd]pyrene 193-39-5 6.21E-01 PRG
Isophorone 78-59-1 5.12E+02 PRG
Naphthalene 91-20-3 5.59E+01 PRG
Nitrobenzene 98-95-3 1.96E+01 PRG
N-Nitroso-di-n-propylamine 621-64-7 6.95E-02 PRG
N-Nitrosodiphenylamine 86-30-6 9.93E+01 PRG
Pentachlorophenol 87-86-5 2.98E+00 PRG
Phenanthrene 85-01-8 2.20E+04 (b) PRG
Phenol 108-95-2 3.67E+04 PRG
Pyrene 129-00-0 2.31E+03 PRG

TAL Metals
Aluminum 7429-90-5 7.61E+04 PRG
Antimony 7440-36-0 3.13E+01 PRG
Arsenic 7440-38-2 3.90E-01 PRG
Barium 7440-39-3 5.37E+03 PRG
Beryllium 7440-41-7 1.54E+02 PRG
Cadmium 7440-43-9 3.70E+01 PRG

Calcium 7440-70-2 NA NA
Chromium 7440-47-3 2.10E+02 (e) PRG
Cobalt 7440-48-4 4.69E+03 PRG
Iron 7439-89-6 2.35E+04 PRG
Lead 7439-92-1 4.00E+02 PRG

Magnesium 7439-95-4 NA NA
Manganese 7439-96-5 1.76E+03 PRG
Nickel 7440-02-0 1.56E+03 PRG

Potassium 7440-09-7 NA NA

DQL TABLE 04 26 01\soil table
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DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

Selenium 7782-49-2 3.91E+02 PRG
Silver 7440-22-4 3.91E+02 PRG

Sodium 7440-23-5 NA NA

Thallium 7440-28-0 5.20E+00 PRG
Vanadium 7440-62-2 5.47E+02 PRG
Copper 7440-50-8 2.91E+03 PRG
Zinc 7440-66-6 2.35E+04 PRG

Pesticides
Alpha-BHC 319-84-6 9.02E-02 PRG
Beta-BHC 319-85-7 3.16E-01 PRG
Delta-BHC 319-86-8 4.37E-01 (j) PRG
Gamma-BHC (Lindane) 58-89-9 4.37E-01 PRG
Aldrin 309-00-2 2.86E-02 PRG
alpha-Chlordane 5103-71-9 1.60E+00 (i) PRG
gamma-Chlordane 5103-74-2 1.60E+00 (i) PRG
Chlordane 57-74-9 1.60E+00 PRG
Chlorobenzilate 510-15-6 1.80E+00 PRG
1,2-Dibromo-3-Chloropropane 96-12-8 4.54E-01 PRG
4,4'-DDD 72-54-8 2.44E+00 PRG
4,4'-DDE 72-55-9 1.72E+00 PRG
4,4'-DDT 50-29-3 1.72E+00 PRG
Diallate 2303-16-4 7.97E+00 PRG
Dieldrin 60-57-1 3.04E-02 PRG
Endosulfan I 959-98-8 3.70E+02 (k) PRG
Endosulfan II 33213-65-9 3.70E+02 (k) PRG
Endosulfan sulfate 1031-07-8 3.70E+02 (k) PRG
Endrin 72-20-8 1.83E+01 PRG
Endrin aldehyde 7421-93-4 1.83E+01 (l) PRG
Endrin Ketone 53494-70-5 1.83E+01 (l) PRG
Heptachlor 76-44-8 1.08E-01 PRG
Heptachlor epoxide 1024-57-3 5.34E-02 PRG
Hexachlorobenzene 118-74-1 3.04E-01 PRG
Hexachlorocyclopentadiene 77-47-4 4.23E+02 PRG

Isodrin 465-73-6 NA NA
Methoxychlor 72-43-5 3.06E+02 PRG
Toxaphene 8001-35-2 4.42E-01 PRG

DQL TABLE 04 26 01\soil table
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DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

Herbicides
2,4-D 94-75-7 6.86E+02 PRG
2,4-DB 94-82-6 4.89E+02 PRG
2,4,5-TP 93-72-1 4.89E+02 PRG
2,4,5-T 93-76-5 6.11E+02 PRG
Dalapon 75-99-0 1.83E+03 PRG

Dicamba 1918-00-9 1.83E+03 (d) PRG

Dichloroprop 120-36-5 NA NA
Dinoseb 88-85-7 6.11E+01 PRG
MCPA 94-74-6 3.06E+01 PRG
MCPP 93-65-2 6.11E+01 PRG
4-Nitrophenol 100-02-7 4.89E+02 PRG
Pentachlorophenol 87-86-5 2.98E+00 PRG

Dioxins and Furans
2,3,7,8-TCDD 1746-01-6 1.00E-03 (q) USEPA, 1998

1,2,3,7,8-PentaCDD 40321-76-4 1.00E-03 (q) USEPA, 1998

1,2,3,4,7,8-HexaCDD 39227-28-6 1.00E-03 (q) USEPA, 1998

1,2,3,6,7,8-HexaCDD 57653-85-7 1.00E-03 (q) USEPA, 1998
1,2,3,7,8,9-HexaCDD 19408-74-3 1.00E-03 (q) USEPA, 1998

1,2,3,4,6,7,8-HeptaCDD 35822-39-4 1.00E-03 (q) USEPA, 1998

OctaCDD 3268-87-9 1.00E-03 (q) USEPA, 1998

2,3,7,8-TetraCDF 51207-31-9 1.00E-03 (q) USEPA, 1998

1,2,3,7,8-PentaCDF 57117-41-6 1.00E-03 (q) USEPA, 1998

2,3,4,7,8-PentaCDF 57117-31-4 1.00E-03 (q) USEPA, 1998

1,2,3,4,7,8-HexaCDF 70648-26-9 1.00E-03 (q) USEPA, 1998

1,2,3,6,7,8-HexaCDF 57117-44-9 1.00E-03 (q) USEPA, 1998

1,2,3,7,8,9-HexaCDF 72918-21-9 1.00E-03 (q) USEPA, 1998

2,3,4,6,7,8-HexaCDF 60851-34-5 1.00E-03 (q) USEPA, 1998

1,2,3,4,6,7,8-HeptaCDF 67562-39-4 1.00E-03 (q) USEPA, 1998

1,2,3,4,7,8,9-HeptaCDF 55673-89-7 1.00E-03 (q) USEPA, 1998

OctaCDF 39001-02-0 1.00E-03 (q) USEPA, 1998

PCBs
Total PCBs NA 1.00E+00 (r) TSCA

DQL TABLE 04 26 01\soil table
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DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS 

(mg/kg) (c) DQL BASIS

Notes:
(a) Due to structural similarities, the value for Pyrene was used.
(b) Due to structural similarities, the value for Anthracene was used. 
(c) USEPA Region 9 Preliminary Remediation Goals Table.  November, 2000.  
     Value for residential soil was used.
(d) A PRG for residential soil not provided; because Dicamba and Dalapon have the same toxicity values, 
     the PRG for Dalapon was used here.
(e) Value for total Chromium.
(f) Due to structural similarities, the value for Naphthalene was used.
(g) Value for 1,3-Dichloropropene used.
(h) Due to structural similarities, the value for Acenaphthene was used.
(i) Due to structural similarities, the value for Chlordane was used.
(j) Due to structural similarities, the value for gamma-BHC was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(l) Due to structural similarities, the value for Endrin was used.
(m) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(n) Due to structural similarities, the value for 4-Nitrophenol was used.
(o) Due to structural similarities, the value for 2-Nitroaniline was used. 
(p) Value for cis-1,2-Dichloroethylene used.
(q) USEPA, 1998. Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites.
      Value for dioxins. [OSWER Directive 9200.4-26].
(r) Disposal of Polychlorinated Biphenyl (PCBs) Final Rule.  (Mega Rule); 
      Federal Register 63 (124): 35384-35474 (June 29, 1998).
(s) Synonym of bis(2-chloroisopropyl)ether.
CAS = Chemical Abstracts Service.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Level.
NA - Not Available.
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 2000b).
TAL = Target Analyte List.
TCL = Target Compound List.
TSCA = Toxic Substances Control Act.

DQL TABLE 04 26 01\soil table
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Selected DQL (a)
(mg/L) DQL Basis

TCL Volatiles
1,1,1-Trichloroethane 71-55-6 2.0E-01 CLASS I
1,1,2,2-Tetrachloroethane 79-34-5 5.5E-05 PRG
1,1,2-Trichloroethane 79-00-5 5.0E-03 CLASS I
1,1-Dichloroethane 75-34-3 7.0E-01 TACO
1,1-Dichloroethylene 75-35-4 7.0E-03 CLASS I
1,2-Dichloroethane 107-06-2 5.0E-03 CLASS I
1,2-Dichloroethylene (total) 540-59-0 7.0E-02 (c) CLASS I
1,2-Dichloropropane 78-87-5 5.0E-03 CLASS I
2-Butanone 78-93-3 1.9E+00 PRG
2-Hexanone 591-78-6 1.6E-01 (g) PRG
4-Methyl-2-pentanone 108-10-1 1.6E-01 PRG
Acetone 67-64-1 7.0E-01 TACO
Benzene 71-43-2 5.0E-03 CLASS I
Bromodichloromethane 75-27-4 8.0E-02 MCL
Bromoform 75-25-2 8.0E-02 MCL
Bromomethane 74-83-9 9.8E-03 TACO
Carbon Disulfide 75-15-0 7.0E-01 TACO
Carbon tetrachloride 56-23-5 5.0E-03 CLASS I
Chlorobenzene 108-90-7 1.0E-01 TACO
Chloroethane 75-00-3 4.6E-03 PRG
Chloroform 67-66-3 8.0E-02 MCL
Chloromethane 74-87-3 1.5E-03 PRG
cis-1,3-Dichloropropene 10061-01-5 1.0E-03 TACO
Dibromochloromethane 124-48-1 8.0E-02 MCL
Ethyl Benzene 100-41-4 7.0E-01 MCL
Methylene chloride 75-09-2 5.0E-03 CLASS I
Styrene 100-42-5 1.0E-01 CLASS I
Tetrachloroethene 127-18-4 5.0E-03 CLASS I
Toluene 108-88-3 1.0E+00 CLASS I
Total Xylenes 1330-20-7 1.0E+01 CLASS I
trans-1,3-Dichloropropene 10061-02-6 1.0E-03 TACO
Trichloroethene 79-01-6 5.0E-03 CLASS I
Vinyl chloride 75-01-4 2.0E-03 CLASS I

TCL Semi-Volatiles
1,2,4-Trichlorobenzene 120-82-1 7.0E-02 CLASS I
1,2-Dichlorobenzene 95-50-1 6.0E-01 CLASS I
1,3-Dichlorobenzene 541-73-1 6.0E-01 (p) CLASS I
1,4-Dichlorobenzene 106-46-7 7.5E-02 CLASS I
2,2'-oxybis(1-Chloropropane) (o) 108-60-1 2.7E-04 PRG
2,4,5-Trichlorophenol 95-95-4 7.0E-01 TACO
2,4,6-Trichlorophenol 88-06-2 6.4E-03 TACO
2,4-Dichlorophenol 120-83-2 2.1E-02 TACO
2,4-Dimethylphenol 105-67-9 1.4E-01 TACO

CONSTITUENT CAS NO.

DQL TABLE 04 26 01\water table
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Selected DQL (a)
(mg/L) DQL BasisCONSTITUENT CAS NO.

2,4-Dinitrophenol 51-28-5 1.4E-02 TACO
2,4-Dinitrotoluene 121-14-2 2.0E-05 TACO
2,6-Dinitrotoluene 606-20-2 1.0E-04 TACO
2-Chloronaphthalene 91-58-7 4.9E-01 PRG
2-Chlorophenol 95-57-8 3.5E-02 TACO
2-Methylnaphthalene 91-57-6 2.5E-02 (d) TACO
2-Methylphenol 95-48-7 3.5E-01 TACO
2-Nitroaniline 88-74-4 2.1E-03 PRG
2-Nitrophenol 88-75-5 2.9E-01 (h) PRG
3,3'-Dichlorobenzidine 91-94-1 2.0E-02 TACO
3-Nitroaniline 99-09-2 2.1E-03 (i) PRG
4,6-Dinitro-2-methylphenol 534-52-1 NA NA
4-Bromophenyl phenyl ether 101-55-3 NA NA
4-Chloraniline 106-47-8 2.8E-02 TACO
4-Chloro-3-methylphenol 59-50-7 NA NA
4-Chlorophenol phenyl ether 7005-72-3 NA NA
4-Methylphenol 106-44-5 3.5E-01 (n) TACO
4-Nitroaniline 100-01-6 2.1E-03 (i) PRG
4-Nitrophenol 100-02-7 2.9E-01 PRG
Acenaphthene 83-32-9 4.2E-01 TACO
Acenaphthylene 208-96-8 4.2E-01 (b) TACO
Anthracene 120-12-7 2.1E+00 TACO
Benz[a]anthracene 56-55-3 1.3E-04 TACO
Benzo[a]pyrene 50-32-8 2.0E-04 CLASS I
Benzo[b]fluoranthene 205-99-2 1.8E-04 TACO
Benzo[g,h,i]perylene 191-24-2 2.1E-01 (e) TACO
Benzo[k]fluoranthene 207-08-9 1.7E-04 TACO
bis(2-Chloroethoxy)methane 111-91-1 NA NA
bis(2-Chloroethyl)ether 111-44-4 1.0E-02 TACO
bis(2-Ethylhexyl)phthalate 117-81-7 6.0E-03 CLASS I
Butyl benzyl phthalate 85-68-7 1.4E+00 TACO
Carbazole 86-74-8 3.4E-03 PRG
Chrysene 218-01-9 1.5E-03 TACO
Dibenz[a,h]anthracene 53-70-3 3.0E-04 TACO
Dibenzofuran 132-64-9 2.4E-02 PRG
Diethylphthalate 84-66-2 5.6E+00 TACO
Dimethyl phthalate 131-11-3 3.6E+02 PRG
Di-n-butyl phthalate 84-74-2 7.0E-01 TACO
Di-n-octyl phthalate 117-84-0 1.4E-01 TACO
Fluoranthene 206-44-0 2.8E-01 TACO
Fluorene 86-73-7 2.8E-01 TACO
Hexachlorobenzene 118-74-1 1.0E-03 MCL
Hexachlorobutadiene 87-68-3 8.6E-04 PRG
Hexachlorocyclopentadiene 77-47-4 5.0E-02 CLASS I
Hexachloroethane 67-72-1 7.0E-03 TACO
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Selected DQL (a)
(mg/L) DQL BasisCONSTITUENT CAS NO.

Indeno[1,2,3-cd]pyrene 193-39-5 4.3E-04 TACO
Isophorone 78-59-1 1.4E+00 TACO
Naphthalene 91-20-3 2.5E-02 TACO
Nitrobenzene 98-95-3 3.5E-03 TACO
N-Nitroso-di-n-propylamine 621-64-7 1.0E-02 TACO
N-Nitrosodiphenylamine 86-30-6 1.0E-02 TACO
Pentachlorophenol 87-86-5 1.0E-03 CLASS I
Phenanthrene 85-01-8 2.1E+00 (f) TACO
Phenol 108-95-2 1.0E-01 CLASS I
Pyrene 129-00-0 2.1E-01 TACO

TAL Metals
Aluminum 7429-90-5 5.0E+01 MCL
Antimony 7440-36-0 6.0E-03 CLASS I
Arsenic 7440-38-2 5.0E-02 CLASS I
Barium 7440-39-3 2.0E+00 CLASS I
Beryllium 7440-41-7 4.0E-03 CLASS I
Cadmium 7440-43-9 5.0E-03 CLASS I
Calcium 7440-70-2 NA NA
Chromium 7440-47-3 1.0E-01 (r) CLASS I
Cobalt 7440-48-4 1.0E+00 CLASS I
Iron 7439-89-6 5.0E+00 CLASS I
Lead 7439-92-1 7.5E-03 CLASS I
Magnesium 7439-95-4 NA NA
Manganese 7439-96-5 1.5E-01 CLASS I
Nickel 7440-02-0 1.0E-01 CLASS I
Potassium 7440-09-7 NA NA
Selenium 7782-49-2 5.0E-02 CLASS I
Silver 7440-22-4 5.0E-02 CLASS I
Sodium 7440-23-5 NA NA
Thallium 7440-28-0 2.0E-03 CLASS I
Vanadium 7440-62-2 4.9E-02 TACO
Copper 7440-50-8 6.5E-01 CLASS I
Zinc 7440-66-6 5.0E+00 CLASS I

Pesticides
Alpha-BHC 319-84-6 3.0E-05 TACO
Beta-BHC 319-85-7 2.0E-04 (m) CLASS I
Delta-BHC 319-86-8 2.0E-04 (m) CLASS I
Gamma-BHC (Lindane) 58-89-9 2.0E-04 CLASS I
Aldrin 309-00-2 4.0E-05 TACO
alpha-Chlordane 5103-71-9 2.0E-03 (j) CLASS I
gamma-Chlordane 5103-74-2 2.0E-03 (j) CLASS I
Chlordane 57-74-9 2.0E-03 CLASS I
Chlorobenzilate 510-15-6 2.5E-04 PRG
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Selected DQL (a)
(mg/L) DQL BasisCONSTITUENT CAS NO.

1,2-Dibromo-3-Chloropropane (DBCP) 96-12-8 2.0E-04 TACO
4,4'-DDD 72-54-8 1.1E-04 TACO
4,4'-DDE 72-55-9 4.0E-05 TACO
4,4'-DDT 50-29-3 1.2E-04 TACO
Diallate 2303-16-4 1.1E-03 PRG
Dieldrin 60-57-1 2.0E-05 TACO
Endosulfan I 959-98-8 4.2E-02 (k) TACO
Endosulfan II 33213-65-9 4.2E-02 (k) TACO
Endosulfan sulfate 1031-07-8 4.2E-02 (k) TACO
Endrin 72-20-8 2.0E-03 CLASS I
Endrin aldehyde 7421-93-4 2.0E-03 (l) CLASS I
Endrin Ketone 53494-70-5 2.0E-03 (l) CLASS I
Heptachlor 76-44-8 4.0E-04 CLASS I
Heptachlor epoxide 1024-57-3 2.0E-04 CLASS I
Hexachlorobenzene 118-74-1 1.0E-03 MCL
Hexachlorocyclopentadiene 77-47-4 5.0E-02 CLASS I
Isodrin 465-73-6 NA NA
Methoxychlor 72-43-5 4.0E-02 CLASS I
Toxaphene 8001-35-2 3.0E-03 CLASS I

 Herbicides
2,4-D 94-75-7 7.0E-02 CLASS I
2,4-DB 94-82-6 2.9E-01 PRG
2,4,5-TP 93-72-1 5.0E-02 CLASS I
2,4,5-T 93-76-5 3.6E-01 PRG
Dalapon 75-99-0 2.0E-01 CLASS I
Dicamba 1918-00-9 1.1E+00 PRG
Dichloroprop 120-36-5 NA NA
Dinoseb 88-85-7 7.0E-03 CLASS I
MCPA 94-74-6 1.8E-02 PRG
MCPP 93-65-2 3.6E-02 PRG
4-Nitrophenol 100-02-7 2.9E-01 PRG
Pentachlorophenol 87-86-5 1.0E-03 CLASS I

Dioxins and Furans
2,3,7,8-TCDD 1746-01-6 3.00E-08 MCL
1,2,3,7,8-PentaCDD 40321-76-4 3.00E-08 MCL
1,2,3,4,7,8-HexaCDD 39227-28-6 3.00E-08 MCL
1,2,3,6,7,8-HexaCDD 57653-85-7 3.00E-08 MCL
1,2,3,7,8,9-HexaCDD 19408-74-3 3.00E-08 MCL
1,2,3,4,6,7,8-HeptaCDD 35822-39-4 3.00E-08 MCL
OctaCDD 3268-87-9 3.00E-08 MCL
2,3,7,8-TetraCDF 51207-31-9 3.00E-08 MCL
1,2,3,7,8-PentaCDF 57117-41-6 3.00E-08 MCL
2,3,4,7,8-PentaCDF 57117-31-4 3.00E-08 MCL

DQL TABLE 04 26 01\water table



                              Page 5 of 5

TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Selected DQL (a)
(mg/L) DQL BasisCONSTITUENT CAS NO.

1,2,3,4,7,8-HexaCDF 70648-26-9 3.00E-08 MCL
1,2,3,6,7,8-HexaCDF 57117-44-9 3.00E-08 MCL
1,2,3,7,8,9-HexaCDF 72918-21-9 3.00E-08 MCL
2,3,4,6,7,8-HexaCDF 60851-34-5 3.00E-08 MCL
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 3.00E-08 MCL
1,2,3,4,7,8,9-HeptaCDF 55673-89-7 3.00E-08 MCL
OctaCDF 39001-02-0 3.00E-08 MCL

PCBs
Total PCBs NA 5.0E-04 CLASS I

Notes:
(a) - The DQL was determined by taking the Illinois Groundwater Quality Standards for Class I: Potable 
       Resource Groundwater (35 Ill. Adm. Code 620.410).  Where a Class I value is not available, the MCL value is used
       (USEPA, 2000a).  Where a MCL is not available a TACO Class I value is used (IEPA, 1998).  Where a 
       TACO Class I value is not available, the USEPA Resion 9 PRG (USEPA, 2000b) for Tapwater is used. 
      Surface water will be evaluated for incidential ingestion of water only - fish tissue will be collected. 
      Therefore, ambient water quality criteria for ingestion of organisms were not used in the developement of DQLs.
(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Value for cis-1,2-Dichloroethylene.
(d) Due to structural similarities, the value for Naphthalene was used.
(e) Due to structural similarities, the value for Pyrene was used.
(f) Due to structural similarities, the value for Anthracene was used. 
(g) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used. 
(h) Due to structural similarities, the value for 4-Nitrophenol was used. 
(i) Due to structural similarities, the value for 2-Nitroaniline was used. 
(j) Due to structural similarities, the value for Chlordane was used. 
(k) Due to structural similarities, the value for Endosulfan was used. 
(l) Due to structural similarities, the value for Endrin was used. 
(m) Due to structural similarities, the value for gamma-BHC was used.
(n) Due to structural similarities, value for 2-Methylphenol was used.
(o) Synonym of Bis(2-chloroisopropyl)ether.
(p) Due to structural similarities, value for 1,2-Dichlorobenzene was used.
CAS = Chemical Abstracts Service.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
CLASS I = Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 Ill. Adm. Code 620.410.
DQL = Data Quality Level.
MCL - Maximum Contaminant Level. (USEPA, 2000a)
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 2000b).
TACO - Tiered Approach to Corrective Action Objectives (IEPA, 1998).
TAL = Target Analyte List.
TCL = Target Compound List.
NA = Not available.
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DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
DQL (n) 
(mg/kg) Basis

TCL Semi-Volatiles
1,2,4-Trichlorobenzene 120-82-1 1.4E+01 N
1,2-Dichlorobenzene 95-50-1 1.2E+02 N
1,3-Dichlorobenzene 541-73-1 1.2E+00 N
1,4-Dichlorobenzene 106-46-7 1.3E-01 C
2,2'-oxybis(1-Chloropropane) 108-60-1 (m) 4.5E-02 C
2,4,5-Trichlorophenol 95-95-4 1.4E+02 N
2,4,6-Trichlorophenol 88-06-2 2.9E-01 C
2,4-Dichlorophenol 120-83-2 4.1E+00 N
2,4-Dimethylphenol 105-67-9 2.7E+01 N
2,4-Dinitrophenol 51-28-5 2.7E+00 N
2,4-Dinitrotoluene 121-14-2 2.7E+00 N
2,6-Dinitrotoluene 606-20-2 1.4E+00 N
2-Chloronaphthalene 91-58-7 1.1E+02 N
2-Chlorophenol 95-57-8 6.8E+00 N
2-Methylnaphthalene 91-57-6 2.7E+01 N
2-Methylphenol 95-48-7 6.8E+01 N
2-Nitroaniline 88-74-4 NA O
2-Nitrophenol 88-75-5 (a) 1.1E+01 N
3,3'-Dichlorobenzidine 91-94-1 7.0E-03 C
3-Nitroaniline 99-09-2 NA O
4,6-Dinitro-2-methylphenol 534-52-1 1.4E-01 N
4-Bromophenyl phenyl ether 101-55-3 NA O
4-Chloraniline 106-47-8 5.4E+00 N
4-Chloro-3-methylphenol 59-50-7 NA O
4-Chlorophenol phenyl ether 7005-72-3 NA O
4-Methylphenol 106-44-5 6.8E+00 N
4-Nitroaniline 100-01-6 NA O
4-Nitrophenol 100-02-7 1.1E+01 N
Acenaphthene 83-32-9 8.1E+01 N
Acenaphthylene 208-96-8 (b) 8.1E+01 N
Anthracene 120-12-7 4.1E+02 N
Benz[a]anthracene 56-55-3 4.3E-03 C
Benzo[a]pyrene 50-32-8 4.3E-04 C
Benzo[b]fluoranthene 205-99-2 4.3E-03 C
Benzo[g,h,i]perylene 191-24-2 (c) 4.1E+01 N
Benzo[k]fluoranthene 207-08-9 4.3E-02 C
bis(2-Chloroethoxy)methane 111-91-1 NA O
bis(2-Chloroethyl)ether 111-44-4 2.9E-03 C
bis(2-Ethylhexyl)phthalate 117-81-7 2.3E-01 C
Butyl benzyl phthalate 85-68-7 2.7E+02 N
Carbazole 86-74-8 1.6E-01 C
Chrysene 218-01-9 4.3E-01 C
Dibenz[a,h]anthracene 53-70-3 4.3E-04 C
Dibenzofuran 132-64-9 5.4E+00 N
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DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
DQL (n) 
(mg/kg) Basis

Diethylphthalate 84-66-2 1.1E+03 N
Dimethyl phthalate 131-11-3 1.4E+04 N
Di-n-butyl phthalate 84-74-2 1.4E+02 N
Di-n-octyl phthalate 117-84-0 2.7E+01 N
Fluoranthene 206-44-0 5.4E+01 N
Fluorene 86-73-7 5.4E+01 N
Hexachlorobenzene 118-74-1 2.0E-03 C
Hexachlorobutadiene 87-68-3 4.0E-02 C
Hexachlorocyclopentadiene 77-47-4 9.5E+00 N
Hexachloroethane 67-72-1 2.3E-01 C
Indeno[1,2,3-cd]pyrene 193-39-5 4.3E-03 C
Isophorone 78-59-1 3.3E+00 C
Naphthalene 91-20-3 2.7E+01 N
Nitrobenzene 98-95-3 6.8E-01 N
N-Nitroso-di-n-propylamine 621-64-7 4.5E-04 C
N-Nitrosodiphenylamine 86-30-6 6.4E-01 C
Pentachlorophenol 87-86-5 2.6E-02 C
Phenanthrene 85-01-8 (d) 4.1E+02 N
Phenol 108-95-2 8.1E+02 N
Pyrene 129-00-0 4.1E+01 N

TAL Metals
Aluminum 7429-90-5 1.4E+03 N
Antimony 7440-36-0 5.4E-01 N
Arsenic 7440-38-2 2.1E-03 C
Barium 7440-39-3 9.5E+01 N
Beryllium 7440-41-7 2.7E+00 N
Cadmium 7440-43-9 (f) 1.4E+00 N
Calcium 7440-70-2 NA B
Chromium 7440-47-3 (g) 2.0E+03 N
Cobalt 7440-48-4 8.1E+01 N
Iron 7439-89-6 4.1E+02 N
Lead 7439-92-1 NA O
Magnesium 7439-95-4 NA O
Manganese 7439-96-5 (h) 1.9E+02 N
Nickel 7440-02-0 2.7E+01 N
Potassium 7440-09-7 NA B
Selenium 7782-49-2 6.8E+00 N
Silver 7440-22-4 6.8E+00 N
Sodium 7440-23-5 NA B
Thallium 7440-28-0 9.5E-02 N
Vanadium 7440-62-2 9.5E+00 N
Copper 7440-50-8 5.4E+01 N
Zinc 7440-66-6 4.1E+02 N
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DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
DQL (n) 
(mg/kg) Basis

PCBs
Total PCBs NA 1.6E-03 C

Pesticides
Alpha-BHC 319-84-6 5.0E-04 C
Beta-BHC 319-85-7 1.8E-03 C
Delta-BHC 319-86-8 (i) 1.8E-03 C
Gamma-BHC (Lindane) 58-89-9 2.4E-03 C
Aldrin 309-00-2 1.9E-04 C
alpha-Chlordane 5103-71-9 (j) 9.0E-03 C
gamma-Chlordane 5103-74-2 (j) 9.0E-03 C
Chlordane 57-74-9 9.0E-03 C
Chlorobenzilate 510-15-6 1.2E-02 C
1,2-Dibromo-3-Chloropropane (DBCP) 96-12-8 2.3E-03 C
4,4'-DDD 72-54-8 1.3E-02 C
4,4'-DDE 72-55-9 9.3E-03 C
4,4'-DDT 50-29-3 9.3E-03 C
Diallate 2303-16-4 NA O
Dieldrin 60-57-1 2.0E-04 C
Endosulfan I 959-98-8 (k) 8.1E+00 N
Endosulfan II 33213-65-9 (k) 8.1E+00 N
Endosulfan sulfate 1031-07-8 (k) 8.1E+00 N
Endrin 72-20-8 4.1E-01 N
Endrin aldehyde 7421-93-4 (l) 4.1E-01 N
Endrin Ketone 53494-70-5 (l) 4.1E-01 N
Heptachlor 76-44-8 7.0E-04 C
Heptachlor epoxide 1024-57-3 3.5E-04 C
Hexachlorobenzene 118-74-1 2.0E-03 C
Hexachlorocyclopentadiene 77-47-4 9.5E+00 N
Isodrin 465-73-6 NA O
Methoxychlor 72-43-5 6.8E+00 N
Toxaphene 8001-35-2 2.9E-03 C

Herbicides
2,4-D 94-75-7 1.4E+01 N
2,4-DB 94-82-6 1.1E+01 N
2,4,5-TP 93-72-1 1.1E+01 N
2,4,5-T 93-76-5 1.4E+01 N
Dalapon 75-99-0 4.1E+01 N
Dicamba 1918-00-9 4.1E+01 N
Dichloroprop 120-36-5 NA O
Dinoseb 88-85-7 1.4E+00 N
MCPA 94-74-6 6.8E-01 N
MCPP 93-65-2 1.4E+00 N
4-Nitrophenol 100-02-7 1.1E+01 N
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DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
DQL (n) 
(mg/kg) Basis

Pentachlorophenol 87-86-5 2.6E-02 C

Dioxins and Furans
2,3,7,8-TCDD 1746-01-6 2.5E-05 (o)
1,2,3,7,8-PentaCDD 40321-76-4 2.5E-05 (o)
1,2,3,4,7,8-HexaCDD 39227-28-6 2.5E-05 (o)
1,2,3,6,7,8-HexaCDD 57653-85-7 2.5E-05 (o)
1,2,3,7,8,9-HexaCDD 19408-74-3 2.5E-05 (o)
1,2,3,4,6,7,8-HeptaCDD 35822-39-4 2.5E-05 (o)
OctaCDD 3268-87-9 2.5E-05 (o)
2,3,7,8-TetraCDF 51207-31-9 2.5E-05 (o)
1,2,3,7,8-PentaCDF 57117-41-6 2.5E-05 (o)
2,3,4,7,8-PentaCDF 57117-31-4 2.5E-05 (o)
1,2,3,4,7,8-HexaCDF 70648-26-9 2.5E-05 (o)
1,2,3,6,7,8-HexaCDF 57117-44-9 2.5E-05 (o)
1,2,3,7,8,9-HexaCDF 72918-21-9 2.5E-05 (o)
2,3,4,6,7,8-HexaCDF 60851-34-5 2.5E-05 (o)
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 2.5E-05 (o)
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DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
DQL (n) 
(mg/kg) Basis

1,2,3,4,7,8,9-HeptaCDF 55673-89-7 2.5E-05 (o)
OctaCDF 39001-02-0 2.5E-05 (o)

Notes:
C = USEPA, 2000e, Based on carcinogenic USEPA Region 3 RBC value. 
N = USEPA, 2000e, Based on non-carcinogenic USEPA Region 3 RBC value.
O = No RBC available; therefore, no DQL developed.
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Level.
NA = Not Available.
PCB = Polychlorinated Biphenyl.
RBC = USEPA Region 3 Risk Based Concentration (USEPA, 2000d).
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Due to structural similarities, the value for 4-Nitrophenol was used.
(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Due to structural similarities, the value for Pyrene was used.
(d) Due to structural similarities, the value for Anthracene was used. 
(f) Value for Cadmium-food.
(g) Value for Chromium III.
(h) Value for Manganese-food.
(i) Due to structural similarities, the value for Beta BHC was used.
(j) Due to structural similarities, the value for Chlordane was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(l) Due to structural similarities, the value for Endrin was used.
(m) Synonym of Bis(2-Chloroisopropyl) ether.
(n) DQLs for fish tissue based on USEPA Region 3 RBCs (USEPA, 2000d).
(o) - Food and Drug Administration (FDA) Action Level; as reported in:
       USEPA. 1984.  Ambient Water Quality Criteria Document for 
       2,3,7,8-Tetrachlorodibenzo-p-dioxin.  EPA 440/5-84-007.
       Cordel, Frank. 1981.  The Use of Epidemiology in The Regulation
       of Dioxins in The Food Supply.  Regulatory Toxicology and 
       Pharmacology 1:379-387.



Page 1 of 5

TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.

DQL (a)             

(ug/m3)

TCL Volatiles
1,1,1-Trichloroethane 71-55-6 1.0E+03 NC
1,1,2,2-Tetrachloroethane 79-34-5 3.3E-02 C
1,1,2-Trichloroethane 79-00-5 1.2E-01 C
1,1-Dichloroethane 75-34-3 5.2E+02 NC
1,1-Dichloroethylene 75-35-4 3.8E-02 C
1,2-Dichloroethane 107-06-2 7.4E-02 C
1,2-Dichloroethylene (total) 540-59-0 (c) 3.7E+01 NC
1,2-Dichloropropane 78-87-5 9.9E-02 C
2-Butanone 78-93-3 1.0E+03 NC
2-Hexanone 591-78-6 (d) 8.3E+01 NC
4-Methyl-2-pentanone 108-10-1 8.3E+01 NC
Acetone 67-64-1 3.7E+02 NC
Benzene 71-43-2 2.5E-01 C
Bromodichloromethane 75-27-4 1.1E-01 C
Bromoform 75-25-2 1.7E+00 C
Bromomethane 74-83-9 5.2E+00 NC
Carbon Disulfide 75-15-0 7.3E+02 NC
Carbon tetrachloride 56-23-5 1.3E-01 C
Chlorobenzene 108-90-7 6.2E+01 NC
Chloroethane 75-00-3 2.3E+00 C
Chloroform 67-66-3 8.4E-02 C
Chloromethane 74-87-3 1.1E+00 C
cis-1,3-Dichloropropene 10061-01-5 (e) 4.8E-01 C
Dibromochloromethane 124-48-1 8.0E-02 C
Ethyl Benzene 100-41-4 1.1E+03 NC
Methylene chloride 75-09-2 4.1E+00 C
Styrene 100-42-5 1.1E+03 NC
Tetrachloroethene 127-18-4 3.3E+00 C
Toluene 108-88-3 4.0E+02 NC
Total Xylenes 1330-20-7 7.3E+02 NC
trans-1,3-Dichloropropene 10061-02-6 (e) 4.8E-01 C
Trichloroethene 79-01-6 1.1E+00 C
Vinyl chloride 75-01-4 2.2E-01 C

TCL Semi-Volatiles
1,2,4-Trichlorobenzene 120-82-1 2.1E+02 NC
1,2-Dichlorobenzene 95-50-1 2.1E+02 NC
1,3-Dichlorobenzene 541-73-1 3.3E+00 NC
1,4-Dichlorobenzene 106-46-7 3.1E-01 C
2,2'-oxybis(1-Chloropropane) 108-60-1 (b) 1.9E-01 C
2,4,5-Trichlorophenol 95-95-4 3.7E+02 NC
2,4,6-Trichlorophenol 88-06-2 6.2E-01 C
2,4-Dichlorophenol 120-83-2 1.1E+01 NC
2,4-Dimethylphenol 105-67-9 7.3E+01 NC
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TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.

DQL (a)             

(ug/m3)

2,4-Dinitrophenol 51-28-5 7.3E+00 NC
2,4-Dinitrotoluene 121-14-2 7.3E+00 NC
2,6-Dinitrotoluene 606-20-2 3.7E+00 NC
2-Chloronaphthalene 91-58-7 2.9E+02 NC
2-Chlorophenol 95-57-8 1.8E+01 NC
2-Methylnaphthalene 91-57-6 (f) 3.1E+00 NC
2-Methylphenol 95-48-7 1.8E+02 NC
2-Nitroaniline 88-74-4 2.1E-01 NC
2-Nitrophenol 88-75-5 (g) 2.9E+01 NC
3,3'-Dichlorobenzidine 91-94-1 1.5E-02 C
3-Nitroaniline 99-09-2 (h) 2.1E-01 NC
4,6-Dinitro-2-methylphenol 534-52-1 NA -
4-Bromophenyl phenyl ether 101-55-3 NA -
4-Chloraniline 106-47-8 1.5E+01 NC
4-Chloro-3-methylphenol 59-50-7 NA -
4-Chlorophenol phenyl ether 7005-72-3 NA -
4-Methylphenol 106-44-5 1.8E+01 NC
4-Nitroaniline 100-01-6 (h) 2.1E-01 NC
4-Nitrophenol 100-02-7 2.9E+01 NC
Acenaphthene 83-32-9 2.2E+02 NC
Acenaphthylene 208-96-8 (i) 2.2E+02 NC
Anthracene 120-12-7 1.1E+03 NC
Benz[a]anthracene 56-55-3 2.2E-02 C
Benzo[a]pyrene 50-32-8 2.2E-03 C
Benzo[b]fluoranthene 205-99-2 2.2E-02 C
Benzo[g,h,i]perylene 191-24-2 (j) 1.1E+02 NC
Benzo[k]fluoranthene 207-08-9 2.2E-01 C
bis(2-Chloroethoxy)methane 111-91-1 NA -
bis(2-Chloroethyl)ether 111-44-4 5.8E-03 C
bis(2-Ethylhexyl)phthalate 117-81-7 4.8E-01 C
Butyl benzyl phthalate 85-68-7 7.3E+02 NC
Carbazole 86-74-8 3.4E-01 C
Chrysene 218-01-9 2.2E+00 C
Dibenz[a,h]anthracene 53-70-3 2.2E-03 C
Dibenzofuran 132-64-9 1.5E+01 NC
Diethylphthalate 84-66-2 2.9E+03 NC
Dimethyl phthalate 131-11-3 3.7E+04 NC
Di-n-butyl phthalate 84-74-2 3.7E+02 NC
Di-n-octyl phthalate 117-84-0 7.3E+01 NC
Fluoranthene 206-44-0 1.5E+02 NC
Fluorene 86-73-7 1.5E+02 NC
Hexachlorobenzene 118-74-1 4.2E-03 C
Hexachlorobutadiene 87-68-3 8.6E-02 C
Hexachlorocyclopentadiene 77-47-4 7.3E-02 NC
Hexachloroethane 67-72-1 4.8E-01 C
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TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.

DQL (a)             

(ug/m3)

Indeno[1,2,3-cd]pyrene 193-39-5 2.2E-02 C
Isophorone 78-59-1 7.1E+00 C
Naphthalene 91-20-3 3.1E+00 NC
Nitrobenzene 98-95-3 2.1E+00 NC
N-Nitroso-di-n-propylamine 621-64-7 9.6E-04 C
N-Nitrosodiphenylamine 86-30-6 1.4E+00 C
Pentachlorophenol 87-86-5 5.6E-02 C
Phenanthrene 85-01-8 (k) 1.1E+03 NC
Phenol 108-95-2 2.2E+03 NC
Pyrene 129-00-0 1.1E+02 NC

TAL Metals
Aluminum 7429-90-5 5.1E+00 NC
Antimony 7440-36-0 NA -
Arsenic 7440-38-2 4.5E-04 C
Barium 7440-39-3 5.2E-01 NC
Beryllium 7440-41-7 8.0E-04 C
Cadmium 7440-43-9 1.1E-03 C
Calcium 7440-70-2 NA -
Chromium 7440-47-3 (l) 2.3E-05 C
Cobalt 7440-48-4 NA -
Iron 7439-89-6 NA -
Lead 7439-92-1 NA -
Magnesium 7439-95-4 NA -
Manganese 7439-96-5 5.1E-02 NC
Nickel 7440-02-0 (m) 8.0E-03 C
Potassium 7440-09-7 NA -
Selenium 7782-49-2 NA -
Silver 7440-22-4 NA -
Sodium 7440-23-5 NA -
Thallium 7440-28-0 NA -
Vanadium 7440-62-2 NA -
Copper 7440-50-8 NA -
Zinc 7440-66-6 NA -

PCBs
Total PCBs NA 3.4E-03 C

Dioxins and Furans
2,3,7,8-TCDD 1746-01-6 4.5E-08 C
1,2,3,7,8-PentaCDD 40321-76-4 (n) 4.5E-08 C
1,2,3,4,7,8-HexaCDD 39227-28-6 (n) 4.5E-08 C
1,2,3,6,7,8-HexaCDD 57653-85-7 (n) 4.5E-08 C
1,2,3,7,8,9-HexaCDD 19408-74-3 (n) 4.5E-08 C
1,2,3,4,6,7,8-HeptaCDD 35822-39-4 (n) 4.5E-08 C



Page 4 of 5

TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.

DQL (a)             

(ug/m3)

OctaCDD 3268-87-9 (n) 4.5E-08 C
2,3,7,8-TetraCDF 51207-31-9 (n) 4.5E-08 C
1,2,3,7,8-PentaCDF 57117-41-6 (n) 4.5E-08 C
2,3,4,7,8-PentaCDF 57117-31-4 (n) 4.5E-08 C
1,2,3,4,7,8-HexaCDF 70648-26-9 (n) 4.5E-08 C
1,2,3,6,7,8-HexaCDF 57117-44-9 (n) 4.5E-08 C
1,2,3,7,8,9-HexaCDF 72918-21-9 (n) 4.5E-08 C
2,3,4,6,7,8-HexaCDF 60851-34-5 (n) 4.5E-08 C
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 (n) 4.5E-08 C
1,2,3,4,7,8,9-HeptaCDF 55673-89-7 (n) 4.5E-08 C
OctaCDF 39001-02-0 (n) 4.5E-08 C

Pesticides
Alpha-BHC 319-84-6 1.1E-03 C
Beta-BHC 319-85-7 3.7E-03 C
Delta-BHC 319-86-8 (o) 3.7E-03 C
Gamma-BHC (Lindane) 58-89-9 5.2E-03 C
Aldrin 309-00-2 3.9E-04 C
alpha-Chlordane 5103-71-9 (p) 1.9E-02 C
gamma-Chlordane 5103-74-2 (p) 1.9E-02 C
Chlordane 57-74-9 1.9E-02 C
Chlorobenzilate 510-15-6 2.5E-02 C
1,2-Dibromo-3-Chloropropane (DBCP) 96-12-8 2.1E-01 NC
4,4'-DDD 72-54-8 2.8E-02 C
4,4'-DDE 72-55-9 2.0E-02 C
4,4'-DDT 50-29-3 2.0E-02 C
Diallate 2303-16-4 1.1E-01 C
Dieldrin 60-57-1 4.2E-04 C
Endosulfan I 959-98-8 (q) 2.2E+01 NC
Endosulfan II 33213-65-9 (q) 2.2E+01 NC
Endosulfan sulfate 1031-07-8 (q) 2.2E+01 NC
Endrin 72-20-8 1.1E+00 NC
Endrin aldehyde 7421-93-4 (r) 1.1E+00 NC
Endrin Ketone 53494-70-5 (r) 1.1E+00 NC
Heptachlor 76-44-8 1.5E-03 C
Heptachlor epoxide 1024-57-3 7.4E-04 C
Hexachlorobenzene 118-74-1 4.2E-03 C
Hexachlorocyclopentadiene 77-47-4 7.3E-02 NC
Isodrin 465-73-6 NA -
Methoxychlor 72-43-5 1.8E+01 NC
Toxaphene 8001-35-2 6.0E-03 C

Herbicides
2,4-D 94-75-7 3.7E+01 NC
2,4-DB 94-82-6 2.9E+01 NC
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TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.

DQL (a)             

(ug/m3)

2,4,5-TP 93-72-1 2.9E+01 NC
2,4,5-T 93-76-5 3.7E+01 NC
Dalapon 75-99-0 1.1E+02 NC
Dicamba 1918-00-9 1.1E+02 NC
Dichloroprop 120-36-5 NA -
Dinoseb 88-85-7 3.7E+00 NC
MCPA 94-74-6 1.8E+00 NC
MCPP 93-65-2 3.7E+00 NC

Notes:
CAS = Chemical Abstracts Service.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Level.
NA = Not available. 
PCB = Polychlorinated Biphenyl.
PRG = Preliminary Remedial Goal.
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Air DQLs are based on USEPA Region IX PRG Table. (USEPA, 2000b)
(b) Synonym of Bis(2-Chloroisopropyl ether)
(c) Value for cis-1,2-Dichloroethylene used.
(d) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(e) Value for 1,3-Dichloropropene.
(f) Due to structural similarities, the value for Naphthalene was used.
(g) Due to structural similarities, the value for 4-Nitrophenol was used.
(h) Due to structural similarities, the value for 2-Nitroaniline was used.
(i) Due to structural similarities, the value for Acenaphthene was used. 
(j) Due to structural similarities, the value for Pyrene was used. 
(k) Due to structural similarities, the value for Anthracene was used. 
(l) Value for Chromium VI.
(m) Value for Nickel Refinery Dust.
(n) Value for 2,3,7,8-TCDD.
(o) Due to structural similarities, the value for Beta-BHC was used.
(p) Due to structural similarities, the value for Chlordane was used.
(q) Due to structural similarities, the value for Endosulfan was used.
(r) Due to structural similarities, the value for Endrin was used.
C = Value Based on potential carcinogenic effects.
NC = Value based on noncancer effects.
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TECHNICAL MEMORANDUM 

REVISED HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
SAUGET AREA 2 BASELINE HUMAN HEALTH RISK ASSESSMENT 

SEPTEMBER 2007 
 

On November 20, 2 000, the  Sa uget Are a 2 Sit es G roup (S A2SG) P otentially Responsible 
Parties (PRPs) signed an Ad ministrative Order on Consent (AOC), Docket Number V-W-01-C-
622, to perform a Remedial Investigation and Feasibility Study (RI/FS) at Sauget Area 2 Sites O, 
P, Q, R, a nd S. Th e U.S. Envir onmental Protection Ag ency (USEPA) si gned th e AO C o n 
November 24, 2000.  A Human Health Risk Assessment (HHRA) was submitted to USEPA on 
August 31, 2003 (ENSR, 2003) to partially fulfill the requirements of Secti on V.2. of t he AOC, 
and of Section 2.6 of Task 3 of the Scope of Work presented as Attachment B of the AOC.  The 
HHRA was conducted to satisf y th e AO C, as well as t o be c ompliant with t he National 
Contingency Plan (NCP) (USEPA, 1990).  The HHRA  was conducted in accordanc e with t he 
USEPA-approved Human Health Risk Assessment Workplan (HHRA Workplan) dated May 25, 
2001 (including September 2001 and May 2002 revised pages), and was submitted as Section 
11 of Volume 1 of the Support Sampling Plan (SSP) for Sauget Area 2 (URS, 2001).   

Since t he su bmission of t he HHRA, a sup plemental i nvestigation has b een con ducted at th e 
Sites.  The refore, the HHRA wi ll be updated to i nclude data col lected during the su pplemental 
investigation.  Comments on the draft Human Health Risk Assessment (HHRA) were received 
from USE PA on Oct ober 29, 2003.  A  conf erence call t o discuss the  com ments was held on 
March 10, 20 04.  A fo llow-up me morandum was sent to  USEPA on  Ma y 5, 200 4 to  cla rify 
several items discussed during the conference call.   T he discussion regarding the comments 
was not fo rmally documented.  T herefore, the comments wi ll be incorporated into t he revised 
document based on the SA2SG understanding of the discussions regarding the comments. In 
addition, the H HRA will be updated to  re flect changes in  USEPA policy and  gu idance fo r risk 
assessment where app licable/relevant.   Th is document su mmarizes these  updates.  Th e 
revised HHRA will follow the proc edures discussed in the USEPA-approved HHRA Workplan 
with the exception of the changes noted below.  Section numbers from the HHRA Workplan are 
noted for ease of reference. 

1. Section 11.1  Risk Assessment Overview:  In a ddition to th e ref erences n oted, the  
following USEPA guidance documents, which were finalized after submission of th e HHRA 
Workplan will be consulted while updating the HHRA: 
 
• Risk Assess ment Guidance f or S uperfund ( RAGS): V olume 1 - Human Health 

Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  July 
2004.  (USEPA, 2004a). 

• Supplemental Gu idance fo r Dev eloping So il Scre ening Levels for Supe rfund Site s.  
OSWER 9355.4-24.   December 2002.  (USEPA, 2002a). 
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• Draft G uidance fo r E valuating t he I ndoor Air Pathway fr om Groundwater an d S oils 
(Subsurface Vapor Intrusion Guidance). OSWER.  EPA530-D-02-004. November 2002.  
(USEPA, 2002b). 

• Supplemental Guidance from Early-Life Exposure to Carcinogens. EPA/630/R-03/003F.  
2005.  (USEPA, 2005a). 

2. Section 11.2 Site Characterization:  The  Site Characterization will be up dated as 
necessary to  refl ect th e additional d ata coll ected during t he s upplemental in vestigation.  
Additional data are available for all the Sites and the Mississippi River, as follows: 

• Site O – Soil, and groundwater data, soil piles at P Chem plant; 

• Site P – Soil and groundwater data, and non-aqueous phase liquid (NAPL) data; 

• Site Q (North, Central, South) – Soil and groundwater data, and dense NAPL (DNAPL) 
data at Q North; 

• Site R – Groundwater data; 

• Site S – Groundwater data; 

• Off-Site/Upgradient – Groundwater data; 

• Mississippi River – Surface water, effluent, and sediment data; 

• Soil Gas Data (s ee S oil Gas I nvestigation W ork Pla n fo r s pecific b uildings t o b e 
sampled) 

All data collected from applicable areas will be included in the revised HHRA.  Data that are not 
included fo r a sp ecific reason (i.e., some  of  th e sediment data co llected f rom th e Mis sissippi 
River were collected from areas under deep water) will be discussed. 

3. Section 11.3.1  Data Compilation:  The Data Compilation will be updated as necessary to 
reflect the additional data collected. 

4. Section 11.3.1.1  Summary Statistics:  U SEPA has up dated its guidance r egarding the 
calculation of 95% Upper Confidence Levels (95% UCL) since the submission of the HHRA 
Workplan.  Therefore, the more recent guidance will be followed (USEPA, 2002b).  USEPA’s 
ProUCL Version 4.0 software (USEPA, 2007b) will be used to calculate UCLs.  The ProUCL 
recommended UCL (95%, 97.5%, 99%) will be used. 

5. Section 11.3.2.2 Comparison to Background:  The meth odology for  background 
comparisons in the risk assessment f ollows U.S. EPA Region 4 guidanc e (USEPA, 2000).    
This guidance allows a simpl e comparison of the si te maximum concentration to tw o times 
the average background concentration.  M ore recent guidance exists  (USEPA, 2002c , 
USEPA, 2006a) which involves a more detailed statistical evaluation of the data.  If the latter 
approaches appear m ore a ppropriate gi ven relevant as pects of t he a vailable data (e.g., 
number of samples available), they will be used in the HHRA.   

6. Section 11.3.2.3 Toxicity Screen.  The m ost current version of  the USEPA Region 9 
Preliminary Remediation Goals (PRGs) will be used for screening.  Th e most current table 
available is October 2004 (USEPA, 2004c); should the table be updated between now and 
the time of screening, the more recent version will be used.  Soil gas screening levels based 
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on a c ancer risk l evel of  1 0-6 an d a haz ard q uotient of 0. 1 will be obt ained from USE PA 
(2002b). 

7. Section 11.4 Dose-Response Assessment:  The  updated USEPA hierarchy for selecting 
dose-response val ues, i ncluding th e use of Ag ency of To xic Subst ances a nd Disease 
Registry (ATSDR) Mi nimal Risk Levels (M RLs) will be followed (USEP A, 2003a).  The 
updated carcinogen risk assessment guidelines (USEPA, 2005b) will be used to t he extent 
that t hey have been e mployed in t he d erivation of d ose-response val ues in th e US EPA 
Integrated Risk Inform ation S ystem (IRIS) ( USEPA, 20 07a).  Data f or polychlorinated 
biphenyls (PCBs) are available as homolog data.  The homolog data for each sample will be 
summed t o arrive at a t otal PCB c oncentration p er s ample.  The ca ncer slope f actor for 
PCBs of 2 (mg/kg-day)-1 an d th e r eference d ose for Ar oclor-1254 of 0. 00002 mg/k g-day 
(USEPA, 2007a) will be used in c haracterizing potential risks from P CBs.  USEPA (2004a) 
guidance will be f ollowed to d erive d ermal dose-response values by m aking appropriate 
adjustments to oral dose-response values. 

8. Section 11.4.2  Dioxin Dose-Response:  The toxicity equivalency factors (TEFs) for dioxins 
were recently updated.  The more recent TEFs will be used (Van den Berg, et al., 2006). 

9. Section 11.5.1 Identification of Potential Exposure Scenarios:  Current a nd f uture 
land use sce narios a nd r eceptor sce narios have not changed since the  pub lication of the 
original Conceptual Site Model (CSM) for the HHRA.  However, in order to better reflect the 
planned soil gas  evaluation to accou nt for vol atilization from soils, gr oundwater, an d n on-
aqueous phase liquids (NAPL), the CSM figure has been revised and is included as Figure 
1.  In addition, Table 1 presents the selection of exposure pathways in RAGs Part D Table 1 
format.   

10. Section 11.5.2  Receptor Identification:  The f ollowing ch anges a re p roposed to t he 
receptor exposure assumptions presented in this section and in Tables 11-3 to 11-10: 

• A Reasonable Maximum Exposure (RME) soil ingestion rate for the outdoor industrial 
worker scenario (Table 11-4) of 100 mg/day will be used (USEPA, 2002a); 

• An RME soil ingestion rate for the construction worker (Table 11-5) of 330 mg/day  will 
be used (USEPA, 2002a); 

• Surface area exposed and adherence factors will be revised in accordance with USEPA 
(2002a) and USEPA (2004a) guidance, as follows: 

Parameter 
Reasonable Maximum 
Exposure Scenario 

Most Likely Exposure 
Scenario 

Outdoor Industrial Worker       
Surface Area Exposed (cm2/day) 330 0 (a,b) 3300 (a,b) 
Adherence Factor (mg/cm2) 0.2 (b,c) 0.02 (b,c) 
Construction Worker       
Surface Area Exposed (cm2/day) 330 0 (a,b) 3300 (a,b) 
Adherence Factor (mg/cm2) 0.3 (c,d) 0.1 (c,d) 
Trespassing Teenager (Sediment/Surface Water)       
Surface Area Exposed (cm2/day) 550 0 (e) 5500 (e) 
Adherence Factor (mg/cm2) 0.2 (c) 0.2 (c) 
Trespassing Teenager (Soil)       
Surface Area Exposed (cm2/day) 450 0 (f) 4500 (f) 
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Parameter 
Reasonable Maximum 
Exposure Scenario 

Most Likely Exposure 
Scenario 

Adherence Factor (mg/cm2) 0.03 (c) 0.03 (c) 
Recreational Fisher       
Surface Area Exposed (cm2/day) 690 0 (g) 6900 (g) 
Adherence Factor (mg/cm2) 0.3 (c) 0.3 (c) 

Notes:      
(a) - USEPA, 1997.  Exposure Factors Handbook (EFH).  Represents 50th percentile values for ma les and females   
based on hands, forearms, and face listed in EFH Tables 6-2 and 6-3.  See Table 2 for calculation. 
(b) -  US EPA, 20 04a. Risk Assessment G uidance for Su perfund, Part E.  Sup plemental Gu idance for 
Dermal Risk Assessment (RAGS E).  Exhibit 3-5.    
(c) -  USEPA, 1997 EFH and USEPA, 2004a RAGS E. See Table 2 for calculation.     
(d) -  USEPA, 2004a. RAGS E.  Exhibit 3-3.    
(e) - USEPA, 1997.  EFH.  Average surface are of head, hands, forearms, feet and lower legs of males and  females 
aged 7 to 18 listed in EFH Tables 6-6 to 6-8.  See Table 2 for calculation. 
(f) - USEPA, 1997.  EFH.  Average surface are of head, hands, forearms and lower legs of males and  females aged 
7 to 18 listed in EFH Tables 6-6 to 6-8.  See Table 2 for calculation. 
(g) - USEPA, 1997 a.  EFH.  Represents 50th percentile values for adu lt males and females based on  hands, lower 
arms, lower legs, feet and head.  See Table 2 for calculation. 
   
 

A table showing the derivation of these values are provided at the end of th is document (Table 
2). 

It should be noted that the expos ure frequencies selected for the construction/utility worker (40 
days per yea r for  so il and 10  days per year for gr oundwater) wer e se lected in the  original 
agency-approved work plan (URS, 2001) as r epresentative of the number o f days per year a  
construction or utilit y worker may be involved i n i ntrusive work at the site.  This exposure 
frequency is  a conse rvative estim ate of the n umber of d ays pe r ye ar th at a singl e r eceptor 
would be involved in int rusive activities at a c onstruction site, or int rusive activities associated 
with utility maintenance. 

In addition, it should be noted that the trespassing teenager (aged 7-18) is the only receptor to 
which a  mu tagenic mode  o f a ction e valuation is a pplicable. The fo llowed Ag e-Dependant 
Adjustment Factors (ADAFs) will be used, in accordance with USEPA (2005a): 

• Ages 7  < 16: ADAF = 3; 

• Ages 16 to 18: ADAF = 1. 

The exposure factors used to evaluate the trespassing teenager will be those presented in the 
work plan (URS, 2001).  The majority of the exposure period uses the same ADAF (3), and this 
is also t he approach tak en b y US EPA Re gion 3 in  de veloping risk- based conc entrations for  
potential carcinogens with potential mutagenic mode of action (USEPA, 2007c). 

11. Section 11.5.4.3  Estimating Potential Exposure to COPCs in Groundwater:  The 
updated HHRA will use the methods presented in USEPA (2004a) to calculate dermal dose 
from groundwater.  Pe rmeability and other constants necessary for the calculations wi ll be 
obtained from USEPA, 2004a.   

12. Section 11.5.4.4  Absorption Adjustment Factors:  Dermal soil adjustment factors will be 
obtained from USEPA (2004a).  E NSR-derived adjustment factors will be used f or the oral  
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soil pathway where applicable.  A djustment factors will not be used for dietary or inhalation 
pathways. 

13. Section 11.5.5  Calculation of Exposure Point Concentrations:  As described above, 
USEPA (2002b) gui dance wil l be foll owed and USEPA (2007b) soft ware will be us ed to 
calculate UCLs.  USEPA (2002a) models for calculating part iculate em ission fact ors a nd 
volatilization factors will be used for the soil to outdoor air pathway.  Updated guidance and 
models will be used to evaluate the vapor intrusion to indoor ai r pathway (USEPA, 2002d,  
2003b, 2004b). 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

HUMAN HEALTH RISK ASSESSMENT PROTOCOL 

SAUGET AREA 2 

SAUGET, ILLINIOS 

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of 
Rationale for Selection or 

Exclusion 
Timeframe   Medium Point Population Age Route Analysis of Exposure Pathway 

                  

Current/Future 
Surface Soil (0-0.5 ft 
bgs) 

Surface Soil (0-0.5 
ft bgs) Sites 

Outdoor Industrial 
Worker Adult Ing/Derm Quant Potentially complete pathway 

Current/Future 
Surface Soil (0-0.5 ft 
bgs) 

Ambient Air - 
Particulates Sites 

Outdoor Industrial 
Worker Adult Inhalation Quant Potentially complete pathway 

Current/Future Soil (0-15 ft bgs) 
Ambient Air - 
Volatiles Sites 

Outdoor Industrial 
Worker Adult Inhalation Quant Potentially complete pathway 

Current/Future 
Groundwater (0-30 ft 
bgs) 

Ambient Air - 
Volatiles Sites 

Outdoor Industrial 
Worker Adult Inhalation Quant Potentially complete pathway 

Current/Future 

Soil Gas (Subsurface 
Soil, Groundwater, 
NAPL) Indoor Air 

Existing 
Buildings (a) 

Indoor Industrial 
Worker Adult Inhalation Quant Potentially complete pathway 

Future Indoor Air Indoor Air 
Future Buildings 

at Sites 

Indoor Industrial 
Worker Adult Inhalation None 

Institutional controls will 
require vapor barriers for new 
construction 

Current/Future Soil (0-15 ft bgs) Soil (0-15 ft bgs) Sites Construction Worker Adult Ing/Derm Quant Potentially complete pathway 

Current/Future Soil (0-15 ft bgs) Excavation Air Sites Construction Worker Adult Inhalation Quant Potentially complete pathway 

Current/Future 
Groundwater (0-30 ft 
bgs) Grou ndwater Sites Construction Worker Adult Ing/Derm Quant Potentially complete pathway 

Current/Future 
Groundwater (0-30 ft 
bgs) Excavation Air Sites Construction Worker Adult Inhalation Quant Potentially complete pathway 

Current/Future 
Surface Soil (0-0.5 ft 
bgs) 

Surface Soil (0-0.5 
ft bgs) Sites 

Trespassing 
Teenager 

7 to 18 
years Ing/Derm Quant Potentially complete pathway 

Current/Future 
Surface Soil (0-0.5 ft 
bgs) 

Ambient Air - 
Particulates Sites 

Trespassing 
Teenager 

7 to 18 
years Inhalation Quant Potentially complete pathway 

Current/Future Soil (0-15 ft bgs) 
Ambient Air - 
Volatiles Sites 

Trespassing 
Teenager 

7 to 18 
years Inhalation Quant Potentially complete pathway 

Current/Future 
Groundwater (0-30 ft 
bgs) 

Ambient Air - 
Volatiles Sites 

Trespassing 
Teenager 

7 to 18 
years Inhalation Quant Potentially complete pathway 

Current/Future Surface Water Surface Water 
Site Q Pond, 

Mis. River 
Trespassing 

Teenager 
7 to 18 
years Ing/Derm Quant Potentially complete pathway 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

HUMAN HEALTH RISK ASSESSMENT PROTOCOL 

SAUGET AREA 2 

SAUGET, ILLINIOS 

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of 
Rationale for Selection or 

Exclusion 
Timeframe   Medium Point Population Age Route Analysis of Exposure Pathway 

Current/Future Sediment (b) Sediment (b) 
Site Q Pond, 

Mis. River 
Trespassing 

Teenager 
7 to 18 
years Ing/Derm Quant Potentially complete pathway 

Current/Future F ish Fish Fillets 
Site Q Pond, 

Mis. River Recreational Fisher Adult Ingestion Quant Potentially complete pathway 

Current/Future Surface Water Surface Water 
Site Q Pond, 

Mis. River Recreational Fisher Adult Ing/Derm Quant Potentially complete pathway 

Current/Future Sediment (b) Sediment (b) 
Site Q Pond, 

Mis. River Recreational Fisher Adult Ing/Derm Quant Potentially complete pathway 

Notes:         
bgs - below ground surface.  Mis. River - Mississippi River.     
ft - feet.   NAPL - Non-Aqueous Phase Liquid.     
Ing/Derm - Incidental Ingestion and Dermal Contact. Quant - Quantitative.     
Sites - O, O North, P, Q North, Q Central, Q South, R, S       
(a) - Buildings to be sampled are discussed in the Soil Gas Investigation Work Plan, which will be revised and re-submitted based on USEPA comments. 
(b) - Sediments that are under deep water are not relevant for human exposure, per USEPA (2004), Dermal Exposure Guidance.  Therefore, only sediments under shallow water (i.e., 
those close to the banks) will be considered in the human health risk assessment. 
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TABLE 2 
UPDATED SOIL ADHERENCE FACTORS AND SURFACE AREAS 
HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
SAUGET AREA 2 
SAUGET, ILLINIOS 
 

  Outdoor Industrial Worker Scenario - Reasonable Maximum Exposure Scenario 

  Surface Area Soil Loading Total Soil 

  50th percentile Utility Wokrker Mass 

Body Part (cm2) (a) (mg/cm2) (b) (mg) 

        
Head 1,205 0.293 353.07 
Hands 904 0.250 225.88 
Forearms 1,173 0.102 119.65 
Total 3,282   698.59 
        

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.21 

Notes:     
(a) - Data from USEPA (1997),  Tables 6-2, 6-3.  Average of 50th percentile    
        values for men and women (45% arm used as proxy for female forearm).   
(b) - Data from USEPA (2004a) Exhibit C-2. Geometric mean of Utility Workers Nos. 1 and 2.   
    
  Outdoor Industrial Worker Scenario  - Most Likely Exposure Scenario 

  Surface Area Soil Loading Total Soil 

  50th percentile Groundskeepers Mass 

Body Part (cm
2) (a) (mg/cm

2) (a) (mg) 

        
Head 1,205 0.004 4.82 
Hands 904 0.046 41.56 
Forearms 1,173 0.007 8.21 
Total 3,282   54.59 
        

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02 

Notes:     
(a) - Data from USEPA (1997),  Tables 6-2, 6-3.  Average of 50th percentile    
        values for men and women (45% arm used as proxy for female forearm).   
(b) - Data from USEPA (2004a) Exhibit C-2. Geometric mean of groundskeepers Nos 1, 2, 3, 4, and 5. 
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TABLE 2 (Continued) 
UPDATED SOIL ADHERENCE FACTORS AND SURFACE AREAS 
HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
SAUGET AREA 2 
SAUGET, ILLINIOS 
 

  Construction Worker Scenario - Reasonable Maximum Exposure Scenario 

  Surface Area Soil Loading Total Soil 

  50th percentile Construction Workers Mass 

Body Part (cm2) (a) (mg/cm2) (b) (mg) 

        
Head 1,205 0.071 85.56 
Hands 904 0.518 468.01 
Forearms 1,173 0.215 252.20 
Total 3,282   805.76 
        

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.25 

Notes:     
(a) - Data from USEPA (1997),  Tables 6-2, 6-3.  Average of 50th percentile    
        values for men and women (45% arm used as proxy for female forearm).   
(b) - Data from USEPA (2004a) Exhibit C-2. 95th Percentile of Construction Workers   

    
  Construction Worker Scenario  - Most Likely Exposure Scenario 

  Surface Area Soil Loading Total Soil 

  50th percentile Construction Workers Mass 

Body Part (cm
2) (a) (mg/cm

2) (a) (mg) 

        
Head 1,205 0.029 34.95 
Hands 904 0.242 218.65 
Forearms 1,173 0.098 114.95 
Total 3,282   368.55 
        

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.11 

Notes:     
(a) - Data from USEPA (1997),  Tables 6-2, 6-3.  Average of 50th percentile    
        values for men and women (45% arm used as proxy for female forearm).   
(b) - Data from USEPA (2004a) Exhibit C-2. Geometric mean of construction workers.   
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TABLE 2 (Continued) 
UPDATED SOIL ADHERENCE FACTORS AND SURFACE AREAS 
HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
SAUGET AREA 2 
SAUGET, ILLINIOS 
 

  Trespassing Teenager - Soil (7 to 18 years) 

  Surface Area Soil Loading Total Soil 

  50th percentile (a) Soccer No. 1 Mass 

Body Part (cm2)  (mg/cm2) (b) (mg) 

        
Hands 715 0.110 78.65 
Forearms 804 0.011 8.84 
Lower legs 1,654 0.031 51.27 
Head 1,354 0.012 16.25 
        
Total 4,527 -- 155.02 
        

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.03 

Notes:     
(a) - Data from USEPA (1997).  Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7) 
       total body surface area , and mean percentages of total surface area for   
       individual body parts EFH Table 6-8).  45% arm used as proxy for lower arm,   
        and 40% leg used as proxy for lower leg (USEPA, 2004a).   
(b) - Data from USEPA (2004a), Supplemental Guidance for Dermal Risk Assessment. Exhibit C-2.    
       Geometric mean for Soccer Players No. 1.     

    
  Trespasser (7 to 18 years) - Sediment 

  Surface Area Soil Loading Total Soil 

  50th percentile (a) Children Playing in Wet Soil Mass 

Body Part (cm2)  (mg/cm2) (b) (mg) 

        
Hands 715 0.656 469.04 
Forearms 804 0.015 12.06 
Lower legs 1,654 0.026 43.00 
Head 1,354 0.004 5.42 
Feet (c) 995 0.656 635.66 
        
Total 5,522 -- 1165.18 
        

Area-Weighted Sediment Adherence factor (mg/cm2) = Soil mass/Surface area = 0.21 

Notes:     
(a) - Data from USEPA (1997).  Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7) 
       total body surface area , and mean percentages of total surface area for   
       individual body parts EFH Table 6-8).  45% arm used as proxy for lower arm,   
        and 40% leg used as proxy for lower leg (USEPA, 2004a).   
(b) - Data from USEPA (2004a), Supplemental Guidance for Dermal Risk Assessment. Exhibit C-2.    
       Geometric mean for children playing in wet soil.    
(c) - Soil loading data for hands used, as no soil loading data for feet are available.   
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TABLE 2 (Continued) 
UPDATED SOIL ADHERENCE FACTORS AND SURFACE AREAS 
HUMAN HEALTH RISK ASSESSMENT PROTOCOL 
SAUGET AREA 2 
SAUGET, ILLINIOS 
 

  Recreational Angler - Sediment 

  Surface Area Soil Loading Total Soil 

  50th percentile (a) Reed Gatherer Mass 

Body Part (cm2)  (mg/cm2) (b) (mg) 

        
Hands 904 0.658 594.83 
Forearms 1,173 0.036 42.23 
Feet 1,225 0.633 775.43 
Lower Legs 2,370 0.159 376.83 
Head 1,205 (c) (c) 
        
Total Surface Area 6,877 --   
Total for Adherence 5,672   1789.32 
        

Area-Weighted Sediment Adherence factor (mg/cm2) = Sediment mass/Surface area = 0.32 

Notes:     
(a) - Data from USEPA (1997).  Tables 6-2, 6-3.  Average of 50th percentile    
        values for men and women (45% arm used as proxy for female forearm).   
(b) - Data from USEPA (2004a) Exhibit C-2. Geometric mean of values for reed gatherers.   
(c) - Not included in total for derivation of adherence factor.     
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Figure 1 Conceptual Site Model
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Appendix B 

Summary Statistics and Screening Tables (RAGS Part D Table 2) 

This appendix provides the summary statistics for each area and medium that were quantitatively evaluated 
in the HHRA.  The tables also present the screening and COPC selection as described in Section 3.2 and 
are formatted to present the information contained in RAGS Part D, Table 2.  It should be noted that the 
screening tables do not present Applicable or Relevant and Appropriate Requirements (ARARs).  ARARs 
will be identified as part to the feasibility study.  

The tables are provided in the following order: 

 Table A - samples used in the calculation of summary statistics for each area and medium; 

 RAGS Part D Table 2.1 – Surface soil (ground surface to 2 feet bgs, see discussion above 
regarding depths).   

 RAGS Part D Table 2.2 – Combined soil (ground surface to 15 feet bgs).  This table also includes 
deep subsurface soil (>15 feet bgs).  No receptors are assumed to be exposed to soils at this 
depth.  However, the data were compared to screening levels and no constituents were identified 
with maximum detected concentrations above screening levels. 

 RAGS Part D Table 2.3 – Sediment.   

 RAGS Part D Table 2.4 – Surface Water/Seep.   

 RAGS Part D Table 2.5 - Fish fillet.  

 RAGS Part D Table 2.6 - Groundwater (depth to water less than or equal to 15 feet below ground 
surface (bgs)) and leachate.     

 RAGS Part D Table 2.7 – Groundwater (depth to water less than or equal to 30 feet bgs).   

 

 
  October  2009 

  Revision 2 
C:\Documents and Settings\kvosnakis\My 
Documents\ENSR\Project\sa2\HHRA\SA2 HHRA 
Appendices.doc 
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

Leachate

O - LEACH-0-1 Leachate LEACH-O-1 RI LEACH-O-1 11.5

Q North - LEACH-Q-1 Leachate LEACH-Q-1 RI LEACH-Q-1 9.5

Q North - LEACH-Q-1 Leachate LEACH-Q-1 RI LEACH-Q-1-DUP LEACH-Q-1 9.5

Q North - LEACH-Q-1 Leachate LEACH-Q-1 RI_S Leach-Q-1 9.5

Q North - LEACH-Q-1 Leachate LEACH-Q-1 RI_S LEACH-Q-1-DUP Leach-Q-1 9.5

Q North - LEACH-Q-1 Leachate LEACH-Q-1 RI_S Phase 1 Leach Q-1 9.5

R - LEACH-R-1 Leachate LEACH-R-1 RI LEACH-R-1 19.5

R - LEACH-R-1 Leachate LEACH-R-1 RI_S LEACH-R-1 19.5

R - LEACH-R-1 Leachate LEACH-R-1 RI_S LEACH-R-1-DUP LEACH-R-1 19.5

Shallow Groundwater 

O - AA-O-1-16 Shallow Groundwater AA AA-O-1 RI GW-AA-O-1-16 16 11 (d)

O - AA-O-2-13 Shallow Groundwater AA AA-O-2 RI GW-AA-O-2-13 13 8 (d)

O - GM-19A Shallow Groundwater SHU GM-19A RI_Supplemental Phase 1 GM-19A-D GM-19A 30 (e) 14.1 (f)

O - GM-19A Shallow Groundwater SHU GM-19A RI_Supplemental Phase 1 GM-19A 30 (e) 14.1 (f)

O - SA2-MW-4-S Shallow Groundwater SHU SA2-MW-4-S RI_Supplemental Phase 2/3 SA2-MW-4-S 22.21 (e) 12.44 (f)

P - SA2-MW-1-S Shallow Groundwater SHU SA2-MW-1-S RI_Supplemental Phase 2/3 SA2-MW-1-S 18.55 (e) 7.56 (f)

P - SA2-MW-2-S Shallow Groundwater SHU SA2-MW-2-S RI_Supplemental Phase 2/3 SA2-MW-2-S 25.17 (e) 12.67 (f)

P - SA2-MW-3-S Shallow Groundwater SHU SA2-MW-3-S RI_Supplemental Phase 2/3 SA2-MW-3-S 30.55 (e) 14.12 (f)

P - SA2-MW-3-S Shallow Groundwater SHU SA2-MW-3-S RI_Supplemental Phase 2/3 SA2-MW-3-S-D SA2-MW-3-S 30.55 (e) 14.12 (f)

Q Central - SA-Q-5 Shallow Groundwater SHU SA-Q-5 RI_Supplemental Phase 1 SA-Q-5 26 (e) 12.06 (f)

Q South - AA-Q-10-18 Shallow Groundwater AA AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-18-D AA-Q-10-18 18 13 (d)

Q South - AA-Q-10-18 Shallow Groundwater AA AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-18 18 13 (d)

Q South - SA2-MW-10-S Shallow Groundwater SHU SA2-MW-10-S RI_Supplemental Phase 2/3 SA2-MW-10-S 20.5 (e) 11.07 (f)

Q South - SA-Q-10 Shallow Groundwater SHU SA-Q-10 RI_Supplemental Phase 1 SA-Q-10-FD SA-Q-10 16 (e) 10.59 (f)

Q South - SA-Q-10 Shallow Groundwater SHU SA-Q-10 RI_Supplemental Phase 1 SA-Q-10 16 (e) 10.59 (f)

Q South - SA-Q-13 Shallow Groundwater SHU SA-Q-13 RI_Supplemental Phase 1 SA-Q-13 16 (e) 10.12 (f)

Q South - SA-Q-15 Shallow Groundwater SHU SA-Q-15 RI_Supplemental Phase 1 SA-Q-15 19 (e) 14.47 (f)

Q South - SA-Q-16 Shallow Groundwater SHU SA-Q-16 RI_Supplemental Phase 1 SA-Q-16 14.5 (e) 13.59 (f)

Q South - SA-Q-9 Shallow Groundwater SHU SA-Q-9 RI_Supplemental Phase 1 SA-Q-9 15 (e) 9.88 (f)

R - B-24A Shallow Groundwater SHU B-24A RI_Supplemental Phase 1 B-24A 22.8 (e) 11.57 (f)

S - SA-S-2 Shallow Groundwater SHU SA-S-2 RI_Supplemental Phase 1 SA-S-2 16 (e) 12.2 (f)

Up - SA2-MW-5-S Shallow Groundwater SHU SA2-MW-5-S RI_Supplemental Phase 2/3 SA2-MW-5-S 20.28 (e) 9.55 (f)

Up - UAA-1/OS-1-20 Shallow Groundwater AA UAA-1/OS-1 RI GW-UAA-1-20FT 20 15 (d)

Up - UAA-2/OS-2-20 Shallow Groundwater AA UAA-2/OS-2 RI GW-UAA-2-20FT 20 15 (d)

Up - UAA-4/OS-4-20 Shallow Groundwater AA UAA-4/OS-4 RI GW-AA-UAA-4-20-DUP GW-AA-UAA-4-20 20 15 (d)

Up - UAA-4/OS-4-20 Shallow Groundwater AA UAA-4/OS-4 RI GW-AA-UAA-4-20 20 15 (d)

Up - UAA-6-18 Shallow Groundwater AA UAA-6 RI_Supplemental Phase 1 UAA-6-18 18 13 (d)

Up - UAA-7-18 Shallow Groundwater AA UAA-7 RI_Supplemental Phase 1 UAA-7-18 18 13 (d)

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\Report\Appendices\
Appendix B Table B-1Samples.xls

HHRA - Interim Deliverable
Revision 0 Date Printed: 10/20/2009
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

Mid Groundwater

O - AA-CLAY-2-22 Mid Groundwater AA AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-22 22 17 (d)

O - AA-O-3-28 Mid Groundwater AA AA-O-3 RI GW-AA-O-3-28FT 28 23 (d)

O - SA-O-2 Mid Groundwater SHU SA-O-2 RI_Supplemental Phase 1 SA-O-2 25 (e) 15.69 (f)

O - SA-O-3 Mid Groundwater SHU SA-O-3 RI_Supplemental Phase 1 SA-O-3 33 (e) 16.65 (f)

O - SA-O-3 Mid Groundwater SHU SA-O-3 RI_Supplemental Phase 1 SA-O-3-D SA-O-3 33 (e) 16.65 (f)

O - SA-O-4 Mid Groundwater SHU SA-O-4 RI_Supplemental Phase 1 SA-O-4 29.5 (e) 15.05 (f)

O North -  AA-CLAY-1-26 Mid Groundwater AA AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-26 26 21 (d)

O North -  GM-60A Mid Groundwater SHU GM-60A RI_Supplemental Phase 1 GM-60A 28 (e) 15.41 (f)

O South - AA-O-5-22 Mid Groundwater AA AA-O-5 RI_Supplemental Phase 1 AA-O-5-22 22 17 (d)

P - AA-P-10-22 Mid Groundwater AA AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-22 22 17 (d)

P - AA-P-1-24 Mid Groundwater AA AA-P-1 RI GW-AA-P-1-24FT 24 19 (d)

P - AA-P-1-24 Mid Groundwater AA AA-P-1 RI GW-AA-P-1-24FT-DUP GW-AA-P-1-24FT 24 19 (d)

P - AA-P-2-24 Mid Groundwater AA AA-P-2 RI GW-AA-P-2-24 24 19 (d)

P - AA-P-3-32 Mid Groundwater AA AA-P-3 RI GW-AA-P-3-32 32 27 (d)

P - AA-P-4-22 Mid Groundwater AA AA-P-4 RI_Supplemental Phase 1 AA-P-4-22 22 17 (d)

P - AA-P-5-34 Mid Groundwater AA AA-P-5 RI_Supplemental Phase 1 AA-P-5-34 34 29 (d)

P - AA-P-6-30 Mid Groundwater AA AA-P-6 RI_Supplemental Phase 1 AA-P-6-30 30 25 (d)

P - AA-P-7-32 Mid Groundwater AA AA-P-7 RI_Supplemental Phase 1 AA-P-7-32 32 27 (d)

P - AA-P-9-34 Mid Groundwater AA AA-P-9 RI_Supplemental Phase 1 AA-P-9-34 34 29 (d)

P - AA-SLAY-1-34 Mid Groundwater AA AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-34 34 29 (d)

P - OSAA-1-26 Mid Groundwater AA OSAA-1 RI_Supplemental Phase 2/3 OSAA-1-26 26 21 (d)

P - SA-P-1 Mid Groundwater SHU SA-P-1 RI_Supplemental Phase 1 SA-P-1 36 (e) 22.85 (f)

P - SA-P-1 Mid Groundwater SHU SA-P-1 RI_Supplemental Phase 1 SA-P-1 36 (e) 22.85 (f)

P - SA-P-2 Mid Groundwater SHU SA-P-2 RI_Supplemental Phase 1 SA-P-2 32 (e) 19.27 (f)

P - SA-P-3 Mid Groundwater SHU SA-P-3 RI_Supplemental Phase 1 SA-P-3 31 (e) 18.39 (f)

Q Central - SA-Q-6 Mid Groundwater SHU SA-Q-6 RI_Supplemental Phase 1 SA-Q-6 30 (e) 18.74 (f)

Q Central - SA-Q-7 Mid Groundwater SHU SA-Q-7 RI_Supplemental Phase 1 SA-Q-7 35 (e) 21.05 (f)

Q North - SA-Q-1 Mid Groundwater SHU SA-Q-1 RI_Supplemental Phase 1 SA-Q-1 31 (e) 21 (f)

Q South - AA-Q-6-24 Mid Groundwater AA AA-Q-6 RI GW-AA-Q-6-24 24 19 (d)

Q South - AA-Q-6-24 Mid Groundwater AA AA-Q-6 RI GW-AA-Q-6-24-DUP GW-AA-Q-6-24 24 19 (d)

Q South - AA-Q-7-24 Mid Groundwater AA AA-Q-7 RI GW-AA-Q-7-24 24 19 (d)

Q South - AA-Q-8-24 Mid Groundwater AA AA-Q-8 RI GW-AA-Q-8-24 24 19 (d)

Q South - Piez-7S Mid Groundwater SHU Piez-7S RI_Supplemental Phase 1 PIEZ-7S 20 (e) 18.25 (f)

Q South - Piez-7S Mid Groundwater SHU Piez-7S RI_Supplemental Phase 1 Piez-7S 20 (e) 18.25 (f)

Q South - SA2-MW-9-S Mid Groundwater SHU SA2-MW-9-S RI_Supplemental Phase 2/3 SA2-MW-9-S 30.63 (e) 17.06 (f)

Q South - SA2-MW-9-S Mid Groundwater SHU SA2-MW-9-S RI_Supplemental Phase 2/3 SA2-MW-9-S 30.63 (e) 17.06 (f)

Q South - SA2-MW-9-S Mid Groundwater SHU SA2-MW-9-S RI_Supplemental Phase 2/3 SA2-MW-9-S 30.63 (e) 17.06 (f)

Q South - SA-Q-11 Mid Groundwater SHU SA-Q-11 RI_Supplemental Phase 1 SA-Q-11 21 (e) 16.23 (f)

Q South - SA-Q-12 Mid Groundwater SHU SA-Q-12 RI_Supplemental Phase 1 SA-Q-12 22 (e) 16.66 (f)

Q South - SA-Q-14 Mid Groundwater SHU SA-Q-14 RI_Supplemental Phase 1 SA-Q-14 25 (e) 15.86 (f)

Q South - UAA-10-22 Mid Groundwater AA UAA-10 RI_Supplemental Phase 1 UAA-10-22 22 17 (d)

R - AA-R-1-28 Mid Groundwater AA AA-R-1 RI GW-AA-R-1-28 28 23 (d)

R - B-22A Mid Groundwater SHU B-22A RI_Supplemental Phase 1 B-22A 30.3 (e) 15.78 (f)

R - B-25A Mid Groundwater SHU B-25A RI_Supplemental Phase 1 B-25A 30.5 (e) 20.46 (f)

R - B-25A Mid Groundwater SHU B-25A RI_Supplemental Phase 1 B-25A 30.5 (e) 20.46 (f)

R - B-28A Mid Groundwater SHU B-28A RI_Supplemental Phase 1 B-28A 27.8 (e) 17.92 (f)
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

S - AA-S-1-24 Mid Groundwater AA AA-S-1 RI GW-AA-S-1-24FT 24 19 (d)

S - AA-S-2-28 Mid Groundwater AA AA-S-2 RI GW-AA-S-2-28 28 23 (d)

S - AA-S-3-24 Mid Groundwater AA AA-S-3 RI GW-AA-S-3-24FT 24 19 (d)

S - SA-S-1 Mid Groundwater SHU SA-S-1 RI_Supplemental Phase 1 SA-S-1 22 (e) 15.04 (f)

S - SA-S-1 Mid Groundwater SHU SA-S-1 RI_Supplemental Phase 1 SA-S-1-D SA-S-1 22 (e) 15.04 (f)

S - SA-S-1 Mid Groundwater SHU SA-S-1 RI_Supplemental Phase 1 SA-S-1 22 (e) 15.04 (f)

Up - UAA-1/OS-1-30 Mid Groundwater AA UAA-1/OS-1 RI GW-UAA-1-30FT 30 25 (d)

Up - UAA-11-22 Mid Groundwater AA UAA-11 RI_Supplemental Phase 2/3 UAA-11-22 22 17 (d)

Up - UAA-2/OS-2-30 Mid Groundwater AA UAA-2/OS-2 RI GW-UAA-2-30FT 30 25 (d)

Up - UAA-2/OS-2-30 Mid Groundwater AA UAA-2/OS-2 RI GW-UAA-2-30FT-DUP GW-UAA-2-30FT 30 25 (d)

Up - UAA-3/OS-3-24 Mid Groundwater AA UAA-3/OS-3 RI GW-UAA-3-24FT-R 24 19 (d)

Up - UAA-3/OS-3-34 Mid Groundwater AA UAA-3/OS-3 RI GW-UAA-3-34FT-R 34 29 (d)

Up - UAA-4/OS-4-30 Mid Groundwater AA UAA-4/OS-4 RI GW-AA-UAA-4-30 30 25 (d)

Up - UAA-5-30 Mid Groundwater AA UAA-5 RI_Supplemental Phase 1 UAA-5-30 30 25 (d)

Up - UAA-8-26 Mid Groundwater AA UAA-8 RI_Supplemental Phase 1 UAA-8-26 26 21 (d)

Up - UAA-9-30 Mid Groundwater AA UAA-9 RI_Supplemental Phase 1 UAA-9-30 30 25 (d)

Surface Soil (b)

O Surface Soil SA-O-2 RI_S Phase 1 SA-O-2-SS-0.5 0-0.5

O Surface Soil SA-O-3 RI_S Phase 1 SA-O-3-SS-0.5 0-0.5

O Surface Soil SA-O-4 RI_S Phase 1 SA-O-4-SS-0.5 0-0.5

O Surface Soil SOIL-O-2 RI SOIL-O-2-0.5 0-0.5

O Surface Soil SOIL-O-3 RI SOIL-O-3-0.5 0-0.5

O North Surface Soil SA-O-1 RI_S Phase 1 SA-O-1-SS-0.5 0-0.5

O North Surface Soil SA-O-1 RI_S Phase 1 SA-O-1-SS-0.5-D SA-O-1-SS-0.5 0-0.5

O North Surface Soil SOIL-O-1 RI SOIL-O-1-0.5 0-0.5

O North Surface Soil Soil-O-4 RI_S Phase 1 SOIL-O-4-SS-0.5 0-0.5

O North Surface Soil Soil-O-4 RI_S Phase 1 SOIL-O-4-SS-0.5-D SOIL-O-4-SS-0.5 0-0.5

O North Surface Soil Soil-O-5 RI_S Phase 1 SOIL-O-5-SS-0.5 0-0.5

O South Surface Soil Soil-O-6 RI_S Phase 1 SOIL-O-6-SS-0.5 0-0.5

O South Surface Soil Soil-O-7 RI_S Phase 1 SOIL-O-7-SS-1.0 0-1

P Surface Soil AT-P-2 RI_S Phase 1 AT-P-2-SS-0.5 0-0.5

P Surface Soil AT-P-2 RI_S Phase 1 AT-P-2-SS-0.5-D AT-P-2-SS-0.5 0-0.5

P Surface Soil AT-P-3 RI_S Phase 1 AT-P-3-SS-0.5 0-0.5

P Surface Soil AT-P-4 RI_S Phase 1 AT-P-4-SS-0.5 0-0.5

P Surface Soil AT-P-5 RI_S Phase 1 AT-P-5-SS-0.5 0-0.5

P Surface Soil SA-P-1 RI_S Phase 1 SA-P-1-SS-0.5 0-0.5

P Surface Soil SA-P-1 RI_S Phase 1 SA-P-1-SS-0.5-D SA-P-1-SS-0.5 0-0.5

P Surface Soil SA-P-2 RI_S Phase 1 SA-P-2-SS-0.5 0-0.5

P Surface Soil SA-P-3 RI_S Phase 1 SA-P-3-SS-1.5 0-1.5

P Surface Soil SOIL-P-1 RI SOIL-P-1-0.5 0-0.5

P Surface Soil SOIL-P-2 RI SOIL-P-2-0.5 0-0.5

P Surface Soil SOIL-P-3 RI SOIL-P-3-0.5 0-0.5

P Surface Soil SOIL-P-4 RI SOIL-P-4-0.5 0-0.5

Q Central Surface Soil AT-Q-22 RI_S Phase 1 AT-Q-22-SS-0.5 0-0.5

Q Central Surface Soil AT-Q-23 RI_S Phase 1 AT-Q-23-SS-0.5 0-0.5

Q Central Surface Soil AT-Q-23 RI_S Phase 1 AT-Q-23-SS-1 0-1

Q Central Surface Soil AT-Q-24 RI_S Phase 1 AT-Q-24-SS-0.5 0-0.5
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

Q Central Surface Soil AT-Q-26 RI_S Phase 1 AT-Q-26-SS-1.5 0-1.5

Q Central Surface Soil AT-Q-27 RI_S Phase 1 AT-Q-27-SS-1 0-1

Q Central Surface Soil AT-Q-28 RI_S Phase 1 AT-Q-28-SS-1.5 0-1.5

Q Central Surface Soil AT-Q-29 RI_S Phase 1 AT-Q-29-SS-1 0-1

Q Central Surface Soil AT-Q-30 RI_S Phase 1 AT-Q-30-SS-1 0-1

Q Central Surface Soil AT-Q-30 RI_S Phase 1 AT-Q-30-SS-1-D AT-Q-30-SS-1 0-1

Q Central Surface Soil AT-Q-31 RI_S Phase 1 AT-Q-31-SS-0.5 0-0.5

Q Central Surface soil AT-Q-32 RI_S Phase 1 AT-Q-32-SS-2 0-2

Q Central Surface Soil SA-Q-2 RI_S Phase 1 SA-Q-2-SS-0.5 0-0.5

Q Central Surface Soil SA-Q-5 RI_S Phase 1 SA-Q-5-SS-1.5 0-1.5

Q Central Surface Soil SA-Q-6 RI_S Phase 1 SA-Q-6-SS-0.5 0-0.5

Q Central Surface Soil SA-Q-7 RI_S Phase 1 SA-Q-7-SS-1 0-1

Q Central Surface Soil SA-Q-8 RI_S Phase 1 SA-Q-8-SS-0.5 0-0.5

Q Central Surface Soil SOIL-Q-21 RI_S Phase 2/3 Soil-Q-21-SS-0.5 0-0.5

Q Central Surface Soil SOIL-Q-6 RI SOIL-Q-6-0.5 0-0.5

Q Central Surface Soil SOIL-Q-7 RI SOIL-Q-7-0.5 0-0.5

Q Central Surface Soil SOIL-Q-7 RI SOIL-Q-7-0.5-DUP SOIL-Q-7-0.5 0-0.5

Q Central Surface Soil SOIL-Q-8 RI SOIL-Q-8-0.5 0-0.5

Q North Surface Soil AT-Q-19 RI_S Phase 1 AT-Q-19-SS-1.5 0-1.5

Q North Surface Soil AT-Q-20 RI_S Phase 1 AT-Q-20-SS-1 0-1

Q North Surface Soil AT-Q-21 RI_S Phase 1 AT-Q-21-SS-1 0-1

Q North Surface Soil AT-Q-21 RI_S Phase 1 AT-Q-21-SS-1-D AT-Q-21-SS-1 0-1

Q North Surface Soil SA-Q-1 RI_S Phase 1 SA-Q-1-SS-1 0-1

Q North Surface Soil SA-Q-3 RI_S Phase 1 SA-Q-3-SS-0.5 0-0.5

Q North Surface Soil SA-Q-4 RI_S Phase 1 SA-Q-4-SS-0.5 0-0.5

Q North Surface Soil SOIL-Q-1 RI SOIL-Q-1-0.5FT 0-0.5

Q North Surface Soil SOIL-Q-2 RI SOIL-Q-2-0.5 0-0.5

Q North Surface Soil SOIL-Q-3 RI SOIL-Q-3-0.5 0-0.5

Q North Surface Soil SOIL-Q-4 RI SOIL-Q-4-0.5 0-0.5

Q North Surface Soil SOIL-Q-5 RI SOIL-Q-5-0.5 0-0.5

Q South Surface Soil AT-Q-33 RI_S Phase 1 AT-Q-33-SS-0.5 0-0.5

Q South Surface Soil AT-Q-34 RI_S Phase 1 AT-Q-34-SS-0.5 0-0.5

Q South Surface Soil AT-Q-35 RI_S Phase 1 AT-Q-35-SS-0.5 0-0.5

Q South Surface Soil AT-Q-36 RI_S Phase 1 AT-Q-36-SS-0.5 0-0.5

Q South Surface Soil SA-Q-10 RI_S Phase 1 SA-Q-10-SS-0.5 0-0.5

Q South Surface Soil SA-Q-10 RI_S Phase 1 SA-Q-10-SS-0.5-D SA-Q-10-SS-0.5 0-0.5

Q South Surface Soil SA-Q-11 RI_S Phase 1 SA-Q-11-SS-0.5 0-0.5

Q South Surface Soil SA-Q-12 RI_S Phase 1 SA-Q-12-SS-0.5 0-0.5

Q South Surface Soil SA-Q-13 RI_S Phase 1 SA-Q-13-SS-1 0-1

Q South Surface Soil SA-Q-14 RI_S Phase 1 SA-Q-14-SS-0.5 0-0.5

Q South Surface Soil SA-Q-15 RI_S Phase 1 SA-Q-15-SS-0.5 0-0.5

Q South Surface Soil SA-Q-16 RI_S Phase 1 SA-Q-16-SS-0.5 0-0.5

Q South Surface Soil SA-Q-9 RI_S Phase 1 SA-Q-9-SS-0.5 0-0.5

Q South Surface Soil SOIL-Q-10 RI SOIL-Q-10-0.5 0-0.5

Q South Surface Soil SOIL-Q-10 RI SOIL-Q-10-0.5-DUP SOIL-Q-10-0.5 0-0.5

Q South Surface Soil SOIL-Q-11 RI SOIL-Q-11-0.5 0-0.5

Q South Surface Soil SOIL-Q-11 RI SOIL-Q-11-0.5-DUP SOIL-Q-11-0.5 0-0.5
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

Q South Surface Soil SOIL-Q-12 RI SOIL-Q-12-0.5 0-0.5

Q South Surface Soil SOIL-Q-13 RI SOIL-Q-13-0.5 0-0.5

Q South Surface Soil SOIL-Q-14 RI SOIL-Q-14-0.5 0-0.5

Q South Surface Soil SOIL-Q-15 RI SOIL-Q-15-0.5 0-0.5

Q South Surface Soil SOIL-Q-16 RI SOIL-Q-16-0.5 0-0.5

Q South Surface Soil SOIL-Q-17 RI SOIL-Q-17-0.5 0-0.5

Q South Surface Soil SOIL-Q-18 RI SOIL-Q-18-0.5 0-0.5

Q South Surface Soil SOIL-Q-19 RI SOIL-Q-19-0.5 0-0.5

Q South Surface Soil SOIL-Q-20 RI SOIL-Q-20-0.5 0-0.5

Q South Surface Soil SOIL-Q-9 RI SOIL-Q-9-0.5 0-0.5

R Surface Soil SOIL-R-1 RI SOIL-R-1-0.5 0-0.5

R Surface Soil SOIL-R-2 RI SOIL-R-2-0.5 0-0.5

R Surface Soil SOIL-R-3 RI SOIL-R-3-0.5FT 0-0.5

R Surface Soil SOIL-R-4 RI SOIL-R-4-0.5FT 0-0.5

S Surface Soil SA-S-1 RI_S Phase 1 SA-S-1-SS-0.5 0-0.5

S Surface Soil SA-S-2 RI_S Phase 1 SA-S-2-SS-1.5 0-1.5

S Surface Soil SOIL-S-1 RI SOIL-S-1-0.5 0-0.5

S Surface Soil SOIL-S-2 RI SOIL-S-2-0.5 0-0.5

Upgradient Surface Soil OS-5 RI SOIL-OS-5-0.5ft 0-0.5

Upgradient Surface Soil UAA-1/OS-1 RI SOIL-OS-1-0.5FT 0-0.5

Upgradient Surface Soil UAA-2/OS-2 RI SOIL-OS-2-0.5FT 0-0.5

Upgradient Surface Soil UAA-2/OS-2 RI SOIL-OS-2-0.5FT DUP SOIL-OS-2-0.5FT 0-0.5

Upgradient Surface Soil UAA-3/OS-3 RI SOIL-OS-3-0.5FT 0-0.5

Upgradient Surface Soil UAA-4/OS-4 RI SOIL-OS-4-0.5FT 0-0.5

Subsurface Soil (b)

O Subsurface Soil SA-O-2 RI_S Phase 1 SA-O-2-SB-5 0.5-5

O Subsurface Soil SA-O-3 RI_S Phase 1 SA-O-3-SB-4 0.5-4

O Subsurface Soil SA-O-4 RI_S Phase 1 SA-O-4-SB-6 0.5-6

O Subsurface Soil SOIL-O-2 RI SOIL-O-2-6FT 0.5 - 6

O Subsurface Soil SOIL-O-3 RI SOIL-O-3-6FT 0.5 - 6

O Subsurface Soil SOIL-O-3 RI SOIL-O-3-6FT-DUP SOIL-O-3-6FT 0.5 - 6

O North Subsurface Soil SA-O-1 RI_S Phase 1 SA-O-1-SB-3 0.5-3

O North Subsurface Soil SOIL-O-1 RI SOIL-O-1-6FT 0.5 - 6

O North Subsurface Soil Soil-O-4 RI_S Phase 1 SOIL-O-4-SB-5.5 0.5-5.5

O North Subsurface Soil Soil-O-5 RI_S Phase 1 SOIL-O-5-SB-5.5 0.5-5.5

O South Subsurface Soil Soil-O-6 RI_S Phase 1 SOIL-O-6-SB-5 0.5-5

O South Subsurface Soil Soil-O-7 RI_S Phase 1 SOIL-O-7-SB-6.0 0.5-6

P Subsurface Soil AT-P-2 RI_S Phase 1 AT-P-2-SB-6 0.5-6

P Subsurface Soil AT-P-3 RI_S Phase 1 AT-P-3-SB-6 0.5-6

P Subsurface Soil AT-P-3 RI_S Phase 1 AT-P-3-WS-10 6-10

P Subsurface Soil AT-P-4 RI_S Phase 1 AT-P-4-SB-4 0.5-4

P Subsurface Soil AT-P-4 RI_S Phase 1 AT-P-4-SB-4-D AT-P-4-SB-4 0.5-4

P Subsurface Soil AT-P-5 RI_S Phase 1 AT-P-5-SB-6 0.5-6

P Subsurface Soil SA-P-1 RI_S Phase 1 SA-P-1-SB-6 0.5-6

P Subsurface Soil SA-P-2 RI_S Phase 1 SA-P-2-SB-5 0.5-5

P Subsurface Soil SA-P-3 RI_S Phase 1 SA-P-3-SB-4 0.5-4

P Subsurface Soil SOIL-P-1 RI SOIL-P-1-6FT 0.5 - 6
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Groundwater (ft)

P Subsurface Soil SOIL-P-2 RI SOIL-P-2-6FT 0.5 - 6

P Subsurface Soil SOIL-P-3 RI SOIL-P-3-6FT 0.5 - 6

P Subsurface Soil SOIL-P-4 RI SOIL-P-4-6FT 0.5 - 6

Q Central Subsurface Soil AT-Q-22 RI_S Phase 1 AT-Q-22-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-23 RI_S Phase 1 AT-Q-23-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-24 RI_S Phase 1 AT-Q-24-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-26 RI_S Phase 1 AT-Q-26-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-27 RI_S Phase 1 AT-Q-27-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-28 RI_S Phase 1 AT-Q-28-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-28 RI_S Phase 1 AT-Q-28-SB-6-DUP AT-Q-28-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-29 RI_S Phase 1 AT-Q-29-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-30 RI_S Phase 1 AT-Q-30-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-31 RI_S Phase 1 AT-Q-31-SB-6 0.5-6

Q Central Subsurface Soil AT-Q-32 RI_S Phase 1 AT-Q-32-SB-6 0.5-6

Q Central Subsurface Soil SA-Q-2 RI_S Phase 1 SA-Q-2-SB-4 0.5-4

Q Central Subsurface Soil SA-Q-5 RI_S Phase 1 SA-Q-5-SB-6 0.5-6

Q Central Subsurface Soil SA-Q-6 RI_S Phase 1 SA-Q-6-SB-6 0.5-6

Q Central Subsurface Soil SA-Q-7 RI_S Phase 1 SA-Q-7-SB-5 0.5-5

Q Central Subsurface Soil SA-Q-7 RI_S Phase 1 SA-Q-7-SB-5-D SA-Q-7-SB-5 0.5-5

Q Central Subsurface Soil SA-Q-8 RI_S Phase 1 SA-Q-8-SB-5 0.5-5

Q Central Subsurface Soil SOIL-Q-21 RI_S Phase 2/3 Soil-Q-21-SB-4' 0.5-4

Q Central Subsurface Soil SOIL-Q-6 RI SOIL-Q-6-6 0.5 - 6

Q Central Subsurface Soil SOIL-Q-7 RI SOIL-Q-7-6 0.5 - 6

Q Central Subsurface Soil SOIL-Q-8 RI SOIL-Q-8-6 0.5 - 6

Q Central Subsurface Soil SOIL-Q-8 RI SOIL-Q-8-6-DUP SOIL-Q-8-6 0.5 - 6

Q North Subsurface Soil AT-Q-19 RI_S Phase 1 AT-Q-19-SB-6 0.5-6

Q North Subsurface Soil AT-Q-19 RI_S Phase 1 AT-Q-19-SB-6-D AT-Q-19-SB-6 0.5-6

Q North Subsurface Soil AT-Q-20 RI_S Phase 1 AT-Q-20-SB-6 0.5-6

Q North Subsurface Soil AT-Q-21 RI_S Phase 1 AT-Q-21-SB-6 0.5-6

Q North Subsurface Soil SA-Q-1 RI_S Phase 1 SA-Q-1-SB-6 0.5-6

Q North Subsurface Soil SA-Q-3 RI_S Phase 1 SA-Q-3-SB-6 0.5-6

Q North Subsurface Soil SA-Q-3 RI_S Phase 1 SA-Q-3-SB-6-D SA-Q-3-SB-6 0.5-6

Q North Subsurface Soil SA-Q-4 RI_S Phase 1 SA-Q-4-SB-6 0.5-6

Q North Subsurface Soil SOIL-Q-1 RI SOIL-Q-1-6FT 0.5 - 6

Q North Subsurface Soil SOIL-Q-2 RI SOIL-Q-2-6FT 0.5 - 6

Q North Subsurface Soil SOIL-Q-3 RI SOIL-Q-3-6 0.5 - 6

Q North Subsurface Soil SOIL-Q-4 RI SOIL-Q-4-6 0.5 - 6

Q North Subsurface Soil SOIL-Q-5 RI SOIL-Q-5-6FT 0.5 - 6

Q South Subsurface Soil AT-Q-33 RI_S Phase 1 AT-Q-33-SB-5 0.5-5

Q South Subsurface Soil AT-Q-34 RI_S Phase 1 AT-Q-34-SB-6 0.5-6

Q South Subsurface Soil AT-Q-35 RI_S Phase 1 AT-Q-35-SB-6 0.5-6

Q South Subsurface Soil AT-Q-36 RI_S Phase 1 AT-Q-36-SB-6 0.5-6

Q South Subsurface Soil SA-Q-10 RI_S Phase 1 SA-Q-10-SB-2 0.5-2

Q South Subsurface Soil SA-Q-11 RI_S Phase 1 SA-Q-11-SB-2 0.5-2

Q South Subsurface Soil SA-Q-12 RI_S Phase 1 SA-Q-12-SB-6 0.5-6

Q South Subsurface Soil SA-Q-13 RI_S Phase 1 SA-Q-13-SB-2 1-2

Q South Subsurface Soil SA-Q-14 RI_S Phase 1 SA-Q-14-SB-5 0.5-5
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Q South Subsurface Soil SA-Q-15 RI_S Phase 1 SA-Q-15-SB-2 0.5-2

Q South Subsurface Soil SA-Q-16 RI_S Phase 1 SA-Q-16-SB-3 0.5-3

Q South Subsurface Soil SA-Q-9 RI_S Phase 1 SA-Q-9-SB-5 0.5-5

Q South Subsurface Soil SA-Q-9 RI_S Phase 1 SA-Q-9-SB-5-D SA-Q-9-SB-5 0.5-5

Q South Subsurface Soil SOIL-Q-10 RI SOIL-Q-10-6 0.5 - 6

Q South Subsurface Soil SOIL-Q-11 RI SOIL-Q-11-6 0.5 - 6

Q South Subsurface Soil SOIL-Q-12 RI SOIL-Q-12-6 0.5 - 6

Q South Subsurface Soil SOIL-Q-9 RI SOIL-Q-9-6 0.5 - 6

R Subsurface Soil SOIL-R-1 RI SOIL-R-1-6FT 0.5 - 6

R Subsurface Soil SOIL-R-2 RI SOIL-R-2-6 0.5 - 6

R Subsurface Soil SOIL-R-3 RI SOIL-R-3-6FT 0.5 - 6

R Subsurface Soil SOIL-R-4 RI SOIL-R-4-6FT 0.5 - 6

S Subsurface Soil SA-S-1 RI_S Phase 1 SA-S-1-SB-5 0.5-5

S Subsurface Soil SA-S-2 RI_S Phase 1 SA-S-2-SB-4 0.5-4

S Subsurface Soil SOIL-S-1 RI SOIL-S-1-6FT 0.5 - 6

S Subsurface Soil SOIL-S-2 RI SOIL-S-2-6FT 0.5 - 6

Upgradient Subsurface Soil OS-5 RI SOIL-OS-5-6ft 0.5 - 6

Upgradient Subsurface Soil UAA-1/OS-1 RI SOIL-OS-1-6FT 0.5 - 6

Upgradient Subsurface Soil UAA-2/OS-2 RI SOIL-OS-2-6FT 0.5 - 6

Upgradient Subsurface Soil UAA-2/OS-2 RI SOIL-OS-2-6FT DUP SOIL-OS-2-6FT 0.5 - 6

Upgradient Subsurface Soil UAA-3/OS-3 RI SOIL-OS-3-6FT 0.5 - 6

Upgradient Subsurface Soil UAA-4/OS-4 RI SOIL-OS-4-6FT 0.5 - 6

Upgradient Subsurface Soil UAA-4/OS-4 RI SOIL-OS-4-6FT-DUP SOIL-OS-4-6FT 0.5 - 6

Waste (b)

O Waste SA-O-2 RI_S Phase 1 SA-O-2-WS-9 0-9

O Waste SA-O-2 RI_S Phase 1 SA-O-2-WS-9-D SA-O-2-WS-9 0-9

O Waste SA-O-3 RI_S Phase 1 SA-O-3-WS-9 0-9

O Waste WASTE-O-2 RI WASTE-O-2-7FT 0 - 7

O Waste WASTE-O-2 RI WASTE-O-2-COMP 0 - 7

O Waste WASTE-O-3 RI WASTE-O-3-9FT 0 - 9

O Waste WASTE-O-3 RI WASTE-O-3-COMP 0 - 9

O North Waste WASTE-O-1 RI WASTE-O-1-4FT 0 - 4

O North Waste WASTE-O-1 RI WASTE-O-1-COMP 0 - 4

P Waste AT-P-2 RI_S Phase 1 AT-P-2-WS-10 0-10

P Waste AT-P-4 RI_S Phase 1 AT-P-4-NAPL 0 - 4

P Waste AT-P-5 RI_S Phase 1 AT-P-5-WS-12 0-12

P Waste LEACH-P-1 RI_S Phase 2/3 LEACH-P-1 (DNAPL) 20.5 - 22

P Waste LEACH-P-1 RI_S Phase 2/3 LEACH-P-1 (LNAPL) 20.5 - 22

P Waste SA-P-1 RI_S Phase 1 SA-P-1-WS-8 0-8

P Waste SA-P-2 RI_S Phase 1 SA-P-2-WS-9 0-9

P Waste SA-P-3 RI_S Phase 1 SA-P-3-WS-14 0-14

P Waste WASTE-P-1 RI WASTE-P-1-15FT 0 - 15

P Waste WASTE-P-1 RI WASTE-P-1-COMP 0 - 15

P Waste WASTE-P-2 RI WASTE-P-2-6FT 0 - 6

P Waste WASTE-P-2 RI WASTE-P-2-COMP 0 - 6

P Waste WASTE-P-3 RI WASTE-P-3-22FT 0 - 22

P Waste WASTE-P-3 RI WASTE-P-3-COMP 0 - 22
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

P Waste WASTE-P-4 RI WASTE-P-4-17 0 - 17

P Waste WASTE-P-4 RI WASTE-P-4-COMP 0 - 17

Q Central Waste AT-Q-25 RI_S Phase 1 AT-Q-25-WS-9 0-9

Q Central Waste AT-Q-29 RI_S Phase 1 AT-Q-28-WS-16 0-16

Q Central Waste AT-Q-31 RI_S Phase 1 AT-Q-31-WS-12 0-12

Q Central Waste SA-Q-6 RI_S Phase 1 SA-Q-6-WS-16 0-16

Q Central Waste WASTE-Q-6 RI WASTE-Q-6-15 0 - 15

Q Central Waste WASTE-Q-6 RI WASTE-Q-6-15-DUP WASTE-Q-6-15 0 - 15

Q Central Waste WASTE-Q-6 RI WASTE-Q-6-COMP 0 - 15

Q Central Waste WASTE-Q-6 RI WASTE-Q-6-COMP-DUP WASTE-Q-6-COMP 0 - 15

Q Central Waste WASTE-Q-7 RI WASTE-Q-7-9 0 - 9

Q Central Waste WASTE-Q-7 RI WASTE-Q-7-COMP 0 - 9

Q Central Waste WASTE-Q-8 RI WASTE-Q-8-7 0 - 7

Q Central Waste WASTE-Q-8 RI WASTE-Q-8-COMP 0 - 7

Q North Waste AT-Q-21 RI_S Phase 1 AT-Q-21-WS-8 0-8

Q North Waste AT-Q-21 RI_S Phase 1 AT-Q-21-WS-8-D AT-Q-21-WS-8 0-8

Q North Waste SA-Q-3 RI_S Phase 1 SA-Q-3-WS-12 0-12

Q North Waste WASTE-Q-1 RI WASTE-Q-1-5FT 0 - 5

Q North Waste WASTE-Q-1 RI WASTE-Q-1-COMP 0 - 5

Q North Waste WASTE-Q-2 RI WASTE-Q-2-8FT 0 - 8

Q North Waste WASTE-Q-2 RI WASTE-Q-2-COMP 0 - 8

Q North Waste WASTE-Q-3 RI WASTE-Q-3-6FT 0 - 6

Q North Waste WASTE-Q-3 RI WASTE-Q-3-COMP 0 - 6

Q North Waste WASTE-Q-4 RI WASTE-Q-4-9 0 - 9

Q North Waste WASTE-Q-4 RI WASTE-Q-4-COMP 0 - 9

Q North Waste WASTE-Q-5 RI WASTE-Q-5-8 0 - 8

Q North Waste WASTE-Q-5 RI WASTE-Q-5-COMP 0 - 8

Q South Waste AT-Q-35 RI_S Phase 1 AT-Q-35-WS-8 0-8

Q South Waste WASTE-Q-10 RI WASTE-Q-10-8 0 - 8

Q South Waste WASTE-Q-10 RI WASTE-Q-10-8-DUP WASTE-Q-10-8 0 - 8

Q South Waste WASTE-Q-10 RI WASTE-Q-10-COMP 0 - 8

Q South Waste WASTE-Q-10 RI WASTE-Q-10-COMP-DUP WASTE-Q-10-COMP 0 - 8

Q South Waste WASTE-Q-11 RI WASTE-Q-11-8 0 - 8

Q South Waste WASTE-Q-11 RI WASTE-Q-11-COMP 0 - 8

Q South Waste WASTE-Q-12 RI WASTE-Q-12-4 0 - 4

Q South Waste WASTE-Q-12 RI WASTE-Q-12-4-DUP WASTE-Q-12-4 0 - 4

Q South Waste WASTE-Q-12 RI WASTE-Q-12-COMP 0 - 4

Q South Waste WASTE-Q-12 RI WASTE-Q-12-COMP-DUP WASTE-Q-12-COMP 0 - 4

Q South Waste WASTE-Q-9 RI WASTE-Q-9-8 0 - 8

Q South Waste WASTE-Q-9 RI WASTE-Q-9-COMP 0 - 8

R Waste WASTE-R-1 RI WASTE-R-1-19FT 0 - 19

R Waste WASTE-R-1 RI WASTE-R-1-COMP 0 - 19

R Waste WASTE-R-2 RI WASTE-R-2-20FT 0 - 20

R Waste WASTE-R-2 RI WASTE-R-2-COMP 0 - 20

R Waste WASTE-R-3 RI WASTE-R-3-22FT 0 - 22

R Waste WASTE-R-3 RI WASTE-R-3-COMP 0 - 22

R Waste WASTE-R-4 RI WASTE-R-4-24FT 0 - 24
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

R Waste WASTE-R-4 RI WASTE-R-4-COMP 0 - 24

S Waste SA-S-1 RI_S Phase 1 SA-S-1-WS-9 0-9

S Waste WASTE-S-1 RI WASTE-S-1-6FT 0 - 6

S Waste WASTE-S-1 RI WASTE-S-1-COMP 0 - 6

S Waste WASTE-S-2 RI WASTE-S-2-6FT 0 - 6

S Waste WASTE-S-2 RI WASTE-S-2-COMP 0 - 6

Deep Subsurface Soil (c)

Q North Subsurface Soil - Deep NAPL-A RI_S Phase 2/3 NAPL-A-(105-110) 105-110

Q North Subsurface Soil - Deep NAPL-A RI_S Phase 2/3 NAPL-A-(75-80) 75-80

Q North Subsurface Soil - Deep NAPL-A RI_S Phase 2/3 NAPL-A-(95-100) 95-100

Q North Subsurface Soil - Deep NAPL-A RI_S Phase 2/3 NAPL-A-138 138

Q North Subsurface Soil - Deep NAPL-A RI_S Phase 2/3 NAPL-A-40 40

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-(110-115) 110-115

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-(20-25) 20-25

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-(80-85) 80-85

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-138 138

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-139 139

Q North Subsurface Soil - Deep NAPL-B RI_S Phase 2/3 NAPL-B-34 34

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-(100-105) 100-105

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-(20-25) 20-25

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-(65-70) 65-70

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-139 139

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-31 31

Q North Subsurface Soil - Deep NAPL-C RI_S Phase 2/3 NAPL-C-31-D NAPL-C-31 31

Sediment

Q - South - Pond (Large) Sediment Large Pond RI P11S --

Q - South - Pond (Large) Sediment Large Pond RI P12S P11S --

Q - South - Pond (Large) Sediment Large Pond 1 RI_S LPond-1-S --

Q - South - Pond (Large) Sediment Large Pond 2 RI_S LPond-2-S --

Q - South - Pond (Large) Sediment Large Pond 3 RI_S LPond-3-S --

Q - South - Pond (Small) Sediment Small Pond 1 RI_S SPond-1-S --

Q - South - Pond (Small) Sediment Small Pond 2 RI_S SPond-2-S --

Q - South - Pond (Small) Sediment Small Pond 3 RI_S SPond-3-Dup SPond-3-S --

Q - South - Pond (Small) Sediment Small Pond 3 RI_S SPond-3-S --

River Sediment PDA9A RI_S Phase 1 SED-SA2-GMCS-PDA9A --

River Sediment R2AD RI R2AD1S --

River Sediment R2AM RI R2AM1S --

River Sediment R2AM RI R2AM2S R2AM1S --

River Sediment R2AU RI R2AU1S --

River Sediment R2BD RI R2BD1S --

River Sediment R2BM RI R2BM1S --

River Sediment R2BU RI R2BU1S --

River Sediment R2CM RI R2CM1S --

River Sediment R3AD RI R3AD1S --

River Sediment R3AM RI R3AM1S --

River Sediment R3AM RI_S Phase 1 SED-SA2-GMCS-R3AM --

River Sediment R3AU RI R3AU1S --
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

River Sediment R3BD RI R3BD1S --

River Sediment R3BM RI R3BM1S --

River Sediment R3BM RI_S Phase 1 SED-SA2-GMCS-R3BM --

River Sediment R3BU RI R3BU1S --

River Sediment R3CM RI R3CM1S --

River Sediment R3CM RI_S Phase 1 SED-SA2-GMCS-R3CM --

River Sediment R4AD RI R4AD1S --

River Sediment R4AM RI R4AM1S --

River Sediment R4AU RI R4AU1S --

River Sediment R4BD RI R4BD1S --

River Sediment R4BM RI R4BM1S --

River Sediment R4BU RI R4BU1S --

River Sediment R4CM RI R4CM1S --

River Sediment R4CM RI R4CM2S R4CM1S --

River Sediment R5AM RI R5AM1S --

River Sediment R5AN RI R5AN1S --

River Sediment R5AU RI R5AU1S --

River Sediment R5BM RI R5BM1S --

River Sediment R5BN RI R5BN1S --

River Sediment R5BU RI R5BU1S --

River Sediment R5CM RI R5CM1S --

River Sediment R6AD RI R6AD1S --

River Sediment R6AM RI R6AM1S --

River Sediment R6AM RI R6AM2S R6AM1S --

River Sediment R6AU RI R6AU1S --

River Sediment R6BM RI R6BM1S --

River Sediment R6BU RI R6BU1S --

River Sediment R6CM RI R6CM1S --

River Sediment Station 2 - PDA2 RI_S SED-SA2-GMCS-2 --

River Sediment Station 2 - PDA2 RI_S Phase 1 DUP SED SED-SA2-GMCS-PDA2 --

River Sediment Station 2 - PDA2 RI_S Phase 1 SED-SA2-GMCS-PDA2 --

River Sediment Station 2 - PDA2 RI_S Phase 2/3 SED-SA2-GMCS-2 --

River Sediment Station 2 - PDA2 RI_S Phase 2/3 SED-SA2-GMCS-STATION 2 --

River Sediment Station 3 - PDA3 RI_S Phase 1 SED-SA2-GMCS-PDA3 --

River Sediment Station 3 - PDA3 RI_S Phase 2/3 SED-SA2-GMCS-3 --

River Sediment Station 3 - PDA3 RI_S Phase 2/3 SED-SA2-GMCS-STATION 3 --

River Sediment Station 4 - PDA4 RI_S Phase 1 SED-SA2-GMCS-PDA4 --

River Sediment Station 4 - PDA4 RI_S Phase 2/3 SED-SA2-GMCS-4 --

River Sediment Station 4 - PDA4 RI_S Phase 2/3 SED-SA2-GMCS-STATION 4 --

River Sediment Station 5 - PDA5 RI_S SED-SA2-GMCS-5 --

River Sediment Station 5 - PDA5 RI_S Phase 1 SED-SA2-GMCS-PDA5 --

River Sediment Station 5 - PDA5 RI_S Phase 2/3 SED-SA2-GMCS-5 --

River Sediment Station 5 - PDA5 RI_S Phase 2/3 SED-SA2-GMCS-STATION 5 --

River Sediment Station 5 - PDA5 RI_S Phase 2/3 SED-SA2-GMCS-STATION 5 DUP SED-SA2-GMCS-STATION 5 --

River Sediment Station 9 - PDA9 RI_S SED-SA2-GMCS-9 --

River Sediment Station 9 - PDA9 RI_S Phase 1 SED-SA2-GMCS-PDA9 --

River Sediment Station 9 - PDA9 RI_S Phase 2/3 SED-SA2-GMCS-9 --
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

River Sediment Station 9 - PDA9 RI_S Phase 2/3 SED-SA2-GMCS-STATION 9 --

Upgradient Sediment R1AD RI R1AD1S --

Upgradient Sediment R1AM RI R1AM1S --

Upgradient Sediment R1AU RI R1AU1S --

Upgradient Sediment R1BD RI R1BD1S --

Upgradient Sediment R1BM RI R1BM1S --

Upgradient Sediment R1BM RI R1BM2S R1BM1S --

Upgradient Sediment R1BU RI R1BU1S --

Upgradient Sediment R1CM RI R1CM1S --

Surface Water

Q - South - Pond (Large) Surface Water Large Pond RI P11W --

Q - South - Pond (Large) Surface Water Large Pond RI P12W P11W --

Q - South - Pond (Large) Surface Water Large Pond 1 RI_S LPond-1-W --

Q - South - Pond (Large) Surface Water Large Pond 2 RI_S LPond-2-W --

Q - South - Pond (Large) Surface Water Large Pond 3 RI_S LPond-3-W --

Q - South - Pond (Small) Surface Water Small Pond 1 RI_S SPond-1-W --

Q - South - Pond (Small) Surface Water Small Pond 2 RI_S SPond-2-W --

Q - South - Pond (Small) Surface Water Small Pond 2 RI_S SPond-2-W-Dup SPond-2-W --

Q - South - Pond (Small) Surface Water Small Pond 3 RI_S SPond-3-W --

River Surface Water R2AD RI R2AD1W --

River Surface Water R2AM RI R2AM1W --

River Surface Water R2AM RI R2AM2W R2AM1W --

River Surface Water R2AU RI R2AU1W --

River Surface Water R2BD RI R2BD1W --

River Surface Water R2BM RI R2BM1W --

River Surface Water R2BU RI R2BU1W --

River Surface Water R2CM RI R2CM1W --

River Surface Water R3AD RI R3AD1W --

River Surface Water R3AM RI R3AM1W --

River Surface Water R3AM RI_S Phase 1 SW-SA2-GMCS-R3AM --

River Surface Water R3AU RI R3AU1W --

River Surface Water R3BD RI R3BD1W --

River Surface Water R3BM RI R3BM1W --

River Surface Water R3BM RI_S Phase 1 SW-SA2-GMCS-R3BM --

River Surface Water R3BU RI R3BU1W --

River Surface Water R3CM RI R3CM1W --

River Surface Water R3CM RI_S Phase 1 SW-SA2-GMCS-R3CM --

River Surface Water R4AD RI R4AD1W --

River Surface Water R4AM RI R4AM1W --

River Surface Water R4AU RI R4AU1W --

River Surface Water R4BD RI R4BD1W --

River Surface Water R4BM RI R4BM1W --

River Surface Water R4BU RI R4BU1W --

River Surface Water R4CM RI R4CM1W --

River Surface Water R4CM RI R4CM2W R4CM1W --

River Surface Water R5AD RI R5AD1W --

River Surface Water R5AM RI R5AM1W --
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

River Surface Water R5AN RI R5AN1W --

River Surface Water R5AU RI R5AU1W --

River Surface Water R5BD RI R5BD1W --

River Surface Water R5BM RI R5BM1W --

River Surface Water R5BN RI R5BN1W --

River Surface Water R5BU RI R5BU1W --

River Surface Water R5CM RI R5CM1W --

River Surface Water R6AD RI R6AD1W --

River Surface Water R6AM RI R6AM1W --

River Surface Water R6AM RI R6AM2W R6AM1W --

River Surface Water R6AU RI R6AU1W --

River Surface Water R6BM RI R6BM1W --

River Surface Water R6BU RI R6BU1W --

River Surface Water R6CM RI R6CM1W --

River Surface Water Station 2 - PDA2 RI_S SW-SA2-GMCS-2 --

River Surface Water Station 2 - PDA2 RI_S Phase 1 DUP SW SW-SA2-GMCS-PDA2 --

River Surface Water Station 2 - PDA2 RI_S Phase 1 SW-SA2-GMCS-PDA2 --

River Surface Water Station 2 - PDA2 RI_S Phase 2/3 SW-SA2-GMCS-2 --

River Surface Water Station 2 - PDA2 RI_S Phase 2/3 SW-SA2-GMCS-STATION 2 --

River Surface Water Station 3 - PDA3 RI_S SW-SA2-GMCS-3 --

River Surface Water Station 3 - PDA3 RI_S Phase 1 SW-SA2-GMCS-PDA3 --

River Surface Water Station 3 - PDA3 RI_S Phase 2/3 SW-SA2-GMCS-3 --

River Surface Water Station 3 - PDA3 RI_S Phase 2/3 SW-SA2-GMCS-STATION 3 --

River Surface Water Station 4 - PDA4 RI_S SW-SA2-GMCS-4 --

River Surface Water Station 4 - PDA4 RI_S Phase 1 SW-SA2-GMCS-PDA4 --

River Surface Water Station 4 - PDA4 RI_S Phase 2/3 SW-SA2-GMCS-4 --

River Surface Water Station 4 - PDA4 RI_S Phase 2/3 SW-SA2-GMCS-STATION 4 --

River Surface Water Station 5 - PDA5 RI_S SW-SA2-GMCS-5 --

River Surface Water Station 5 - PDA5 RI_S Phase 1 SW-SA2-GMCS-PDA5 --

River Surface Water Station 5 - PDA5 RI_S Phase 2/3 SW-SA2-GMCS-5 --

River Surface Water Station 5 - PDA5 RI_S Phase 2/3 SW-SA2-GMCS-STATION 5 --

River Surface Water Station 5 - PDA5 RI_S Phase 2/3 SW-SA2-GMCS-STATION 5 DUP SW-SA2-GMCS-STATION 5 --

River Surface Water Station 9 - PDA9 RI_S SW-SA2-GMCS-9 --

River Surface Water Station 9 - PDA9 RI_S Phase 1 SW-SA2-GMCS-PDA9 --

River Surface Water Station 9 - PDA9 RI_S Phase 2/3 SW-SA2-GMCS-9 --

River Surface Water Station 9 - PDA9 RI_S Phase 2/3 SW-SA2-GMCS-STATION 9 --

River Surface Water Station 9 - PDA9A RI_S Phase 1 SW-SA2-GMCS-PDA9A --

Upgradient Surface Water R1AD RI R1AD1W --

Upgradient Surface Water R1AM RI R1AM1W --

Upgradient Surface Water R1AU RI R1AU1W --

Upgradient Surface Water R1BD RI R1BD1W --

Upgradient Surface Water R1BM RI R1BM1W --

Upgradient Surface Water R1BM RI R1BM2W R1BM1W --

Upgradient Surface Water R1BU RI R1BU1W --

Upgradient Surface Water R1CM RI R1CM1W --

Seep

Q Seep SEEP-Q-1 RI SEEP-Q-1 --
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TABLE A

SAMPLES USED IN COPC SELECTION

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Unit Location Event Sample Parent Sample (a) Sample Depth (ft bgs)
Depth to 

Groundwater (ft)

Q Seep SEEP-Q-2 RI SEEP-Q-2 --

R Seep SEEP-R-1 RI SEEP-R-1 --

Fish Fillet

Pond (Site Q) (Black Bullhead fillet Black Bullhead RI Black Bullhead - Fillets --

Pond (Site Q) (Carp Fillet) fillet Carp RI Carp - Fillets --

River-DDA fillet Buffalo RI DDA DA-1 Buffalo Fillet --

River-PDA fillet Buffalo RI PDA Buffalo Fillet Comp#1 --

River-PDA fillet Buffalo RI PDA Buffalo Fillet Comp#2 --

River-PDA fillet Buffalo RI PDA Buffalo Fillet Comp#3 --
River-UDA fillet Buffalo RI UDA Buffalo Fillet --

Notes:

DDA - Downstream Discharge Area (Mississippi River).

ft bgs - feet below ground surface

PDA - Plume Discharge Area (Mississippi River).

RI - Remedial Investigation.

RI_S - Supplemental Remedial Investigation.

UDA - Upstream Discharge Area (Mississippi River).

(a) - Parent of duplicate sample.  Duplicates are averaged prior to running statistics, and are treated as one

      sample in deriving frequency of detection, minimum, maximum, mean, and upper confidence levels.

(b) - Combined soil statistics include surface soil, subsurface soil, and waste samples.

(c) - Samples collected below the depth of assumed human contact are evaluated separately.

(d) - Depth to water for alluvial aquifer locations is estimated as five feet above sample depth.

(e) - Sample depth estimated at the midpoint of the screened interval as presented on Table 4-5 of the Remedial Investigation Report (URS, 2008).

(f) - Average of depth to groundwater measurements as presented on Table 4-5 of the Remedial Investigation Report (URS, 2008).
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

OSiteSurface Soil

VOCs

2-Butanone (MEK) 78-93-3 1 : 5 : 5 20.00 1.70E-02 1.70E-02 No NA -- 1.13E+04 No No </=SL0.019-0.049 1.70E-02

Acetone 67-64-1 4 : 5 : 5 80.00 8.30E-03 1.30E-01 No NA -- 5.43E+03 No No </=SL0.056-0.098 5.06E-02

Benzene 71-43-2 2 : 5 : 5 40.00 1.10E-03 2.10E-03 No NA -- 1.40E+00 No No </=SL.0038-0.009 1.60E-03

Carbon Disulfide 75-15-0 2 : 5 : 5 40.00 1.70E-03 2.30E-03 No NA -- 1.20E+02 No No </=SL.0038-0.009 2.00E-03

Ethylbenzene 100-41-4 3 : 5 : 5 60.00 3.80E-04 1.50E-03 No 1.07E-03 Yes 7.42E+02 No No </=SL.0038-0.009 1.06E-03

Tetrachloroethene 127-18-4 1 : 5 : 5 20.00 1.00E-03 1.00E-03 No 8.80E-04 Yes 1.31E+00 No No </=SL.0037-0.009 1.00E-03

Toluene 108-88-3 2 : 5 : 5 40.00 2.20E-03 2.90E-03 No NA -- 2.21E+02 No No </=SL.0038-0.009 2.55E-03

Trichloroethene 79-01-6 1 : 5 : 5 20.00 5.80E-04 5. 80E-04 No NA -- 1.10E-01 No No </=SL.0037-0.009 5.80E-04

Xylenes, Total 1330-20-7 3 : 5 : 5 60.00 1.30E-03 7.10E-03 No 1.61E-03 Yes 8.98E+01 No No </=SL0.0076-0.02 3.87E-03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 5 : 5 20.00 3.00E-02 J 3.00E-02 J No NA -- 2.16E+01 No No </=SL0.38-0.4 3.00E-02

1,2-Dichlorobenzene 95-50-1 2 : 5 : 5 40.00 3.60E-02 4.90E-02 J No NA -- 4.10E+02 No No </=SL0.38-0.4 4.25E-02

1,4-Dichlorobenzene 106-46-7 1 : 5 : 5 20.00 4.60E-02 J 4.60E-02 J No NA -- 7.87E+00 No No </=SL0.38-0.4 4.60E-02

2,4-Dichlorophenol 120-83-2 1 : 5 : 5 20.00 3.50E-02 3.50E-02 No NA -- 1.85E+02 No No </=SL0.38-0.4 3.50E-02

2-Methylnaphthalene 91-57-6 1 : 5 : 5 20.00 3.80E-02 J 3.80E-02 J No NA -- 1.88E+01 No No </=SL0.38-0.4 3.80E-02

2-Nitroaniline 88-74-4 1 : 5 : 5 20.00 5.30E-02 5.30E-02 No NA -- 1.83E+02 No No </=SL1.9-2.1 5.30E-02

Benzo(a)anthracene 56-55-3 2 : 5 : 5 40.00 3.70E-02 J 6.30E-02 No 1.97E-01 No 2.11E+00 No No </=SL0.38-0.4 5.00E-02

Benzo(a)pyrene 50-32-8 1 : 5 : 5 20.00 3.70E-02 J 3.70E-02 J No 4.80E-01 No 2.10E-01 No No </=SL0.38-0.4 3.70E-02

Benzo(b)fluoranthene 205-99-2 3 : 5 : 5 60.00 4.00E-02 J 1.40E-01 No 2.60E-01 No 2.11E+00 No No </=SL0.38-0.4 9.27E-02

Benzo(g,h,i)perylene 191-24-2 1 : 5 : 5 20.00 1.20E+00 1. 20E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.38-0.4 1.20E+00

Benzo(k)fluoranthene 207-08-9 1 : 5 : 5 20.00 1.00E-01 1. 00E-01 No 2.10E-01 No 2.11E+01 No No </=SL0.38-0.4 1.00E-01

Benzyl Butyl Phthalate 85-68-7 4 : 5 : 5 80.00 3.50E-02 4.60E-01 J No NA -- 1.23E+04 No No </=SL0.38-0.39 2.81E-01

bis(2-Ethylhexyl)phthalate 117-81-7 4 : 5 : 5 80.00 2.30E-02 7. 10E-01 J No 3.53E-01 Yes 1.23E+02 No No </=SL0.38-0.39 3.56E-01

Chrysene 218-01-9 3 : 5 : 5 60.00 5.90E-02 J 2.00E-01 No 2.35E-01 No 2.11E+02 No No </=SL0.38-0.4 1.08E-01

Dibenzo(a,h)anthracene 53-70-3 2 : 5 : 5 40.00 7.80E-02 1. 30E-01 No 1.20E-01 Yes 2.10E-01 No No </=SL0.38-0.4 1.04E-01

Di-n-butylphthalate 84-74-2 2 : 5 : 5 40.00 3.70E-02 J 4.90E-02 No NA -- 6.16E+03 No No </=SL0.38-0.39 4.30E-02

Fluoranthene 206-44-0 1 : 5 : 5 20.00 3.90E-02 J 3.90E-02 J No 4.42E-01 No 2.20E+03 No No </=SL0.38-0.4 3.90E-02
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Hexachlorobenzene 118-74-1 1 : 5 : 5 20.00 1.10E-01 1.10E-01 No NA -- 1.08E+00 No No </=SL0.38-0.4 1.10E-01

Phenanthrene 85-01-8 3 : 5 : 5 60.00 4.00E-02 6.80E-02 J No 2.89E-01 No 2.38E+04 No No </=SL0.38-0.4 5.07E-02

Pyrene 129-00-0 3 : 5 : 5 60.00 7.50E-02 J 1.30E-01 No 4.09E-01 No 2.91E+03 No No </=SL0.38-0.4 9.40E-02

Pesticide

4,4'-DDD 72-54-8 1 : 2 : 2 50.00 8.60E-02 J 8.60E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0038-0.039 8.60E-02

4,4'-DDT 50-29-3 2 : 2 : 2 100.00 8.10E-04 J 2.30E-01 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.0038-0.039 1.15E-01

alpha-Chlordane 5103-71-9 1 : 2 : 2 50.00 9.40E-03 J 9.40E-03 J No 1.24E-02 No 6.50E+00 No No </=SL0.0019-0.02 9.40E-03

Dieldrin 60-57-1 1 : 2 : 2 50.00 1.80E-01 J 1.80E-01 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0038-0.039 1.80E-01

Endosulfan II 33213-65-9 1 : 2 : 2 50.00 1.10E-02 J 1.10E-02 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0038-0.039 1.10E-02

Endosulfan Sulfate 1031-07-8 1 : 2 : 2 50.00 1.70E-01 J 1.70E-01 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0038-0.039 1.70E-01

Endrin Aldehyde 7421-93-4 1 : 2 : 2 50.00 3.40E-03 3.40E-03 No 8.80E-03 No 1.85E+01 No No </=SL0.0038-0.039 3.40E-03

Endrin Ketone 53494-70-5 1 : 2 : 2 50.00 2.20E-02 J 2.20E-02 J No NA -- 1.85E+01 No No </=SL0.0038-0.039 2.20E-02

gamma-BHC (Lindane) 58-89-9 1 : 2 : 2 50.00 3.20E-02 J 3.20E-02 J No NA -- 1.74E+00 No No </=SL0.0019-0.02 3.20E-02

gamma-Chlordane 5103-74-2 1 : 2 : 2 50.00 1.80E-01 1.80E-01 No 9.97E-02 Yes 6.50E+00 No No </=SL0.0019-0.02 1.80E-01

Heptachlor 76-44-8 1 : 2 : 2 50.00 1.60E-02 J 1.60E-02 J No 1.48E-01 No 3.80E-01 No No </=SL0.0019-0.02 1.60E-02

Methoxychlor 72-43-5 1 : 2 : 2 50.00 8.80E-04 J 8.80E-04 J No 5.60E-03 No 3.08E+02 No No </=SL0.019-0.2 8.80E-04

Herbicide

2,4,5-T 93-76-5 3 : 5 : 5 60.00 6.70E-03 1.70E-02 J No NA -- 6.16E+02 No No </=SL0.0094-0.01 1.29E-02

2,4-D 94-75-7 3 : 5 : 5 60.00 1.00E-02 5.00E-02 J No 1.16E-02 Yes 7.68E+02 No No </=SL0.0094-0.01 3.03E-02

2,4-DB 94-82-6 2 : 5 : 5 40.00 1.30E-02 J 1.90E-02 J No NA -- 4.92E+02 No No </=SL0.0094-0.01 1.60E-02

Dicamba 1918-00-9 1 : 5 : 5 20.00 2.40E-03 J 2.40E-03 J No NA -- 1.85E+03 No No </=SL0.0097-0.024 2.40E-03

Dichlorprop 120-36-5 2 : 5 : 5 40.00 1.00E-02 J 3.70E-02 J No 1.14E-01 No 4.92E+02 No No </=SL0.11-0.12 2.35E-02

MCPP 93-65-2 4 : 5 : 5 80.00 3.10E+00 1.20E+01 J No 8.80E+00 Yes 6.16E+01 No No </=SL2.3-2.4 9.03E+00

Pentachlorophenol 87-86-5 5 : 5 : 5 100.00 2.30E-02 J 9.30E+00 J No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.019-0.4 2.30E+00

PCBs

TOTAL PCBs Total PCBs 2 : 2 : 2 100.00 5.32E-02 1.08E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 5.41E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2 : 2 : 2 100.00 6.37E-05 6.77E-03 No 4.31E-05 Yes 1.00E-03 Yes Yes >SL- 3.42E-03
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 7.40E+03 J 9.20E+03 No 1.38E+04 No 9.21E+04 No No </=SL21-23 8.48E+03

Antimony 7440-36-0 2 : 5 : 5 40.00 6.00E-01 7.40E-01 J No 2.63E+00 No 4.09E+01 No No </=SL2.1-2.3 6.70E-01

Arsenic 7440-38-2 5 : 5 : 5 100.00 4.50E+00 6.30E+00 No 1.24E+01 No 1.59E+00 Yes No </=BKG1.1-1.1 5.40E+00

Barium 7440-39-3 5 : 5 : 5 100.00 8.20E+01 1.30E+02 J No 3.07E+02 No 6.66E+03 No No </=SL1.1-1.1 1.03E+02

Beryllium 7440-41-7 5 : 5 : 5 100.00 4.50E-01 5.40E-01 No 9.02E-01 No 1.94E+02 No No </=SL0.43-0.45 4.88E-01

Cadmium 7440-43-9 3 : 5 : 5 60.00 5.40E-01 J 1.70E+00 J No 3.34E+00 No 4.51E+01 No No </=SL0.54-0.57 1.01E+00

Calcium 7440-70-2 5 : 5 : 5 100.00 6.60E+03 2.60E+04 Yes 9.74E+04 No NA -- No EN54-57 1.97E+04

Chromium 7440-47-3 5 : 5 : 5 100.00 1.30E+01 1.50E+01 No 2.21E+01 No 4.48E+02 No No </=SL1.1-1.1 1.42E+01

Cobalt 7440-48-4 5 : 5 : 5 100.00 6.00E+00 7.20E+00 No 9.40E+00 No 1.33E+03 No No </=SL1.1-1.1 6.66E+00

Copper 7440-50-8 5 : 5 : 5 100.00 1.40E+01 4.00E+01 No 8.58E+01 No 4.09E+03 No No </=SL2.1-2.3 2.54E+01

Iron 7439-89-6 5 : 5 : 5 100.00 1.30E+04 1.60E+04 Yes 2.33E+04 No 7.20E+04 No No EN5.4-5.7 1.48E+04

Lead 7439-92-1 5 : 5 : 5 100.00 8.00E+00 2.10E+01 No 1.30E+02 No 8.00E+02 No No </=SL0.54-0.57 1.43E+01

Magnesium 7439-95-4 5 : 5 : 5 100.00 4.10E+03 J 8.90E+03 Yes 1.23E+04 No NA -- No EN54-57 7.08E+03

Manganese 7439-96-5 5 : 5 : 5 100.00 4.30E+02 5.60E+02 No 5.52E+02 Yes 1.95E+03 No No </=SL1.1-1.1 4.98E+02

Mercury 7439-97-6 5 : 5 : 5 100.00 3.30E-02 J 2.90E+00 No 1.34E-01 Yes 3.10E+01 No No </=SL0.021-1.1 6.12E-01

Nickel 7440-02-0 5 : 5 : 5 100.00 1.60E+01 1.80E+01 No 3.30E+01 No 2.04E+03 No No </=SL4.3-4.5 1.74E+01

Potassium 7440-09-7 5 : 5 : 5 100.00 8.40E+02 1.30E+03 Yes 3.01E+03 No NA -- No EN110-110 9.48E+02

Sodium 7440-23-5 5 : 5 : 5 100.00 8.50E+01 J 2.20E+02 Yes 4.60E+02 No NA -- No EN54-57 1.49E+02

Vanadium 7440-62-2 5 : 5 : 5 100.00 2.70E+01 2.90E+01 No 3.89E+01 No 1.02E+02 No No </=SL1.1-1.1 2.80E+01

Zinc 7440-66-6 5 : 5 : 5 100.00 3.90E+01 1.30E+02 J No 3.90E+02 No 3.06E+04 No No </=SL2.1-2.3 7.96E+01

O NorthSiteSurface Soil

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 4 : 4 25.00 8.60E-03 J 8.60E-03 J No NA -- 6.94E+02 No No </=SL0.0042-0.51 8.60E-03

2-Butanone (MEK) 78-93-3 2 : 4 : 4 50.00 7.60E-03 J 1.40E-02 No NA -- 1.13E+04 No No </=SL2.1-2.6 1.08E-02

Acetone 67-64-1 3 : 3 : 4 100.00 6.05E-02 J 1.20E+00 No NA -- 5.43E+03 No No </=SL4.2-4.2 4.41E-01

Benzene 71-43-2 3 : 4 : 4 75.00 8.80E-03 J 1.10E+00 No NA -- 1.40E+00 No No </=SL0.0065-0.42 5.66E-01

Carbon Disulfide 75-15-0 2 : 4 : 4 50.00 2.60E-03 J 1.80E-01 J No NA -- 1.20E+02 No No </=SL0.0042-0.51 9.13E-02

Chlorobenzene 108-90-7 4 : 4 : 4 100.00 3.95E-03 1.40E+01 No NA -- 5.31E+01 No No </=SL0.42-0.42 4.96E+00
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Dichloromethane 75-09-2 1 : 4 : 4 25.00 3.00E-01 3.00E-01 No NA -- 2.05E+01 No No </=SL0.0042-0.42 3.00E-01

Ethylbenzene 100-41-4 3 : 4 : 4 75.00 4.00E-03 J 4.40E+00 J No 1.07E-03 Yes 7.42E+02 No No </=SL0.0065-0.42 1.90E+00

Tetrachloroethene 127-18-4 3 : 4 : 4 75.00 3.90E-03 J 2.90E-01 J No 8.80E-04 Yes 1.31E+00 No No </=SL0.0065-0.42 1.55E-01

Toluene 108-88-3 4 : 4 : 4 100.00 3.65E-03 J 8.70E-01 J No NA -- 2.21E+02 No No </=SL0.42-0.42 4.02E-01

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 2.30E-02 J 8.00E+01 J No 1.61E-03 Yes 8.98E+01 No No </=SL0.013-0.85 2.87E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 2 : 4 : 4 50.00 1.50E-01 J 2.20E-01 No NA -- 2.16E+01 No No </=SL0.35-0.4 1.85E-01

1,2-Dichlorobenzene 95-50-1 4 : 4 : 4 100.00 3.40E-02 1.10E+00 No NA -- 4.10E+02 No No </=SL0.35-0.4 4.25E-01

1,4-Dichlorobenzene 106-46-7 2 : 4 : 4 50.00 2.45E-01 J 6.30E-01 No NA -- 7.87E+00 No No </=SL0.35-0.4 4.38E-01

2,4,6-Trichlorophenol 88-06-2 2 : 4 : 4 50.00 3.00E-01 J 1.30E+00 No NA -- 6.16E+00 No No </=SL0.35-0.4 8.00E-01

2,4-Dichlorophenol 120-83-2 2 : 4 : 4 50.00 3.10E-01 J 9.40E-01 No NA -- 1.85E+02 No No </=SL0.35-0.4 6.25E-01

2-Methylnaphthalene 91-57-6 1 : 4 : 4 25.00 4.95E-02 J 4.95E-02 J No NA -- 1.88E+01 No No </=SL0.35-2 4.95E-02

2-Nitroaniline 88-74-4 2 : 4 : 4 50.00 3.30E-01 J 1.00E+00 No NA -- 1.83E+02 No No </=SL1.8-2.1 6.65E-01

4-Chloroaniline 106-47-8 1 : 4 : 4 25.00 7.70E-02 J 7.70E-02 J No NA -- 2.46E+02 No No </=SL0.7-3.9 7.70E-02

4-Nitroaniline 100-01-6 2 : 4 : 4 50.00 1.00E+00 1.08E+00 J No NA -- 8.20E+01 No No </=SL1.8-2.1 1.04E+00

Benzo(a)anthracene 56-55-3 2 : 4 : 4 50.00 4.10E-02 1. 70E-01 J No 1.97E-01 No 2.11E+00 No No </=SL0.35-2 1.06E-01

Benzo(a)pyrene 50-32-8 2 : 4 : 4 50.00 4.60E-02 1.90E-01 J No 4.80E-01 No 2.10E-01 No No </=SL0.35-2 1.18E-01

Benzo(b)fluoranthene 205-99-2 2 : 4 : 4 50.00 8.90E-02 3.10E-01 J No 2.60E-01 Yes 2.11E+00 No No </=SL0.35-2 2.00E-01

Benzo(g,h,i)perylene 191-24-2 2 : 4 : 4 50.00 4.20E-02 7. 50E-01 J No 5.20E-01 Yes 2.91E+03 No No </=SL0.35-2 3.96E-01

Benzo(k)fluoranthene 207-08-9 1 : 4 : 4 25.00 3.00E-01 J 3.00E-01 J No 2.10E-01 Yes 2.11E+01 No No </=SL0.35-2 3.00E-01

Benzyl Butyl Phthalate 85-68-7 2 : 4 : 4 50.00 2.44E+01 J 7.90E+01 No NA -- 1.23E+04 No No </=SL0.35-0.4 5.17E+01

bis(2-Ethylhexyl)phthalate 117-81-7 2 : 4 : 4 50.00 1.40E-01 J 2.50E-01 No 3.53E-01 No 1.23E+02 No No </=SL0.35-2 1.95E-01

Chrysene 218-01-9 2 : 4 : 4 50.00 6.70E-02 5.10E-01 J No 2.35E-01 Yes 2.11E+02 No No </=SL0.35-2 2.88E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 4 : 4 25.00 1.60E-01 J 1.60E-01 J No 1.20E-01 Yes 2.10E-01 No No </=SL0.35-2 1.60E-01

Fluoranthene 206-44-0 2 : 4 : 4 50.00 3.65E-02 8.20E-02 No 4.42E-01 No 2.20E+03 No No </=SL0.35-2 5.92E-02

Hexachlorobenzene 118-74-1 2 : 4 : 4 50.00 3.75E-01 J 5.10E-01 No NA -- 1.08E+00 No No </=SL0.35-0.4 4.43E-01

Indeno(1,2,3-cd)pyrene 193-39-5 2 : 4 : 4 50.00 3.20E-02 2.00E-01 J No NA -- 2.11E+00 No No </=SL0.35-2 1.16E-01

Naphthalene 91-20-3 1 : 4 : 4 25.00 3.60E-02 J 3.60E-02 J No NA -- 1.88E+01 No No </=SL0.35-2 3.60E-02

Phenanthrene 85-01-8 2 : 4 : 4 50.00 3.20E-02 1.65E-01 J No 2.89E-01 No 2.38E+04 No No </=SL0.35-2 9.85E-02

Pyrene 129-00-0 3 : 4 : 4 75.00 3.50E-02 5.20E-01 J No 4.09E-01 Yes 2.91E+03 No No </=SL0.35-2 2.11E-01
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Pesticide

Dieldrin 60-57-1 1 : 1 : 1 100.00 1.40E-03 J 1.40E-03 J No 1.32E-02 No 1.10E-01 No No </=SL.0035-0.003 1.40E-03

gamma-Chlordane 5103-74-2 1 : 1 : 1 100.00 3.30E-04 J 3.30E-04 J No 9.97E-02 No 6.50E+00 No No </=SL.0018-0.001 3.30E-04

Herbicide

Dichlorprop 120-36-5 1 : 4 : 4 25.00 1.10E-02 J 1.10E-02 J No 1.14E-01 No 4.92E+02 No No </=SL0.43-240 1.10E-02

MCPP 93-65-2 1 : 4 : 4 25.00 4.30E+01 J 4.30E+01 J No 8.80E+00 Yes 6.16E+01 No No </=SL8.5-4700 4.30E+01

Pentachlorophenol 87-86-5 4 : 4 : 4 100.00 3.35E-02 4.80E+02 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.072-0.072 1.24E+02

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 7.09E+02 7.09E+02 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 7.09E+02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 5.15E-02 5.15E-02 No 4.31E-05 Yes 1.00E-03 Yes Yes >SL- 5.15E-02

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 4.90E+03 1.10E+04 No 1.38E+04 No 9.21E+04 No No </=SL21-21 6.68E+03

Antimony 7440-36-0 4 : 4 : 4 100.00 7.30E-01 1.60E+00 No 2.63E+00 No 4.09E+01 No No </=SL2.1-2.1 1.05E+00

Arsenic 7440-38-2 4 : 4 : 4 100.00 8.25E+00 1.10E+01 No 1.24E+01 No 1.59E+00 Yes No </=BKG1.1-1.1 9.71E+00

Barium 7440-39-3 4 : 4 : 4 100.00 2.10E+02 4.40E+02 No 3.07E+02 Yes 6.66E+03 No No </=SL1.1-1.1 3.30E+02

Beryllium 7440-41-7 4 : 4 : 4 100.00 3.45E-01 7.45E-01 No 9.02E-01 No 1.94E+02 No No </=SL0.43-0.43 4.98E-01

Cadmium 7440-43-9 4 : 4 : 4 100.00 5.60E+00 3.20E+01 No 3.34E+00 Yes 4.51E+01 No No </=SL0.53-0.53 1.70E+01

Calcium 7440-70-2 4 : 4 : 4 100.00 4.70E+03 1.40E+04 Yes 9.74E+04 No NA -- No EN53-53 7.59E+03

Chromium 7440-47-3 4 : 4 : 4 100.00 1.50E+01 4.20E+01 No 2.21E+01 Yes 4.48E+02 No No </=SL1.1-1.1 2.24E+01

Cobalt 7440-48-4 4 : 4 : 4 100.00 4.15E+00 7.40E+00 No 9.40E+00 No 1.33E+03 No No </=SL1.1-1.1 6.04E+00

Copper 7440-50-8 4 : 4 : 4 100.00 1.55E+02 6.80E+02 No 8.58E+01 Yes 4.09E+03 No No </=SL2.1-2.1 3.49E+02

Iron 7439-89-6 4 : 4 : 4 100.00 9.45E+03 1.70E+04 Yes 2.33E+04 No 7.20E+04 No No EN5.3-5.3 1.24E+04

Lead 7439-92-1 4 : 4 : 4 100.00 1.05E+02 1.50E+02 No 1.30E+02 Yes 8.00E+02 No No </=SL0.53-0.53 1.34E+02

Magnesium 7439-95-4 4 : 4 : 4 100.00 1.90E+03 3.30E+03 Yes 1.23E+04 No NA -- No EN53-53 2.64E+03

Manganese 7439-96-5 4 : 4 : 4 100.00 1.05E+02 4.20E+02 No 5.52E+02 No 1.95E+03 No No </=SL1.1-1.1 2.96E+02

Mercury 7439-97-6 4 : 4 : 4 100.00 1.70E-01 1.80E+02 J No 1.34E-01 Yes 3.10E+01 Yes Yes >SL9.6-9.6 6.10E+01

Nickel 7440-02-0 4 : 4 : 4 100.00 2.10E+01 1.40E+02 No 3.30E+01 Yes 2.04E+03 No No </=SL4.3-4.3 5.29E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 5.80E+02 2.30E+03 Yes 3.01E+03 No NA -- No EN110-110 1.13E+03
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FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(mg/kg)
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Detect and 
Qualifier (d)
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(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Selenium 7782-49-2 2 : 4 : 4 50.00 3.10E+00 6.15E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL1.1-2.9 4.63E+00

Silver 7440-22-4 4 : 4 : 4 100.00 6.20E-01 4.20E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL1.1-1.1 2.89E+00

Sodium 7440-23-5 4 : 4 : 4 100.00 9.60E+01 J 3.00E+02 Yes 4.60E+02 No NA -- No EN53-53 1.87E+02

Vanadium 7440-62-2 4 : 4 : 4 100.00 1.60E+01 2.90E+01 No 3.89E+01 No 1.02E+02 No No </=SL1.1-1.1 2.00E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 4.90E+02 2.40E+03 No 3.90E+02 Yes 3.06E+04 No No </=SL2.1-2.1 1.18E+03

O SouthSiteSurface Soil

VOCs

2-Butanone (MEK) 78-93-3 1 : 2 : 2 50.00 1.20E-02 1.20E-02 No NA -- 1.13E+04 No No </=SL0.022-0.022 1.20E-02

Acetone 67-64-1 1 : 2 : 2 50.00 2.20E-02 2.20E-02 No NA -- 5.43E+03 No No </=SL0.044-0.044 2.20E-02

Benzene 71-43-2 2 : 2 : 2 100.00 1.30E-03 2.10E-03 No NA -- 1.40E+00 No No </=SL- 1.70E-03

Carbon Disulfide 75-15-0 1 : 2 : 2 50.00 6.80E-03 6.80E-03 No NA -- 1.20E+02 No No </=SL.0044-0.004 6.80E-03

Ethylbenzene 100-41-4 1 : 2 : 2 50.00 1.30E-03 1.30E-03 No 1.07E-03 Yes 7.42E+02 No No </=SL.0044-0.004 1.30E-03

Toluene 108-88-3 2 : 2 : 2 100.00 1.90E-03 4.20E-03 No NA -- 2.21E+02 No No </=SL- 3.05E-03

Xylenes, Total 1330-20-7 1 : 2 : 2 50.00 4.70E-03 4.70E-03 No 1.61E-03 Yes 8.98E+01 No No </=SL.0088-0.008 4.70E-03

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 2 : 2 50.00 1.40E-01 J 1.40E-01 J No 3.53E-01 No 1.23E+02 No No </=SL0.4-0.4 1.40E-01

Di-n-butylphthalate 84-74-2 1 : 2 : 2 50.00 3.70E-02 J 3.70E-02 J No NA -- 6.16E+03 No No </=SL0.4-0.4 3.70E-02

Fluoranthene 206-44-0 1 : 2 : 2 50.00 3.50E-02 J 3.50E-02 J No 4.42E-01 No 2.20E+03 No No </=SL0.4-0.4 3.50E-02

Pyrene 129-00-0 1 : 2 : 2 50.00 3.00E-02 J 3.00E-02 J No 4.09E-01 No 2.91E+03 No No </=SL0.4-0.4 3.00E-02

Herbicide

Pentachlorophenol 87-86-5 2 : 2 : 2 100.00 1.30E-02 3.90E-02 No 4.57E-03 Yes 9.00E+00 No No </=SL- 2.60E-02

Metals

Aluminum 7429-90-5 2 : 2 : 2 100.00 6.10E+03 6.70E+03 No 1.38E+04 No 9.21E+04 No No </=SL- 6.40E+03

Arsenic 7440-38-2 2 : 2 : 2 100.00 5.30E+00 5.30E+00 No 1.24E+01 No 1.59E+00 Yes No </=BKG- 5.30E+00

Barium 7440-39-3 2 : 2 : 2 100.00 1.50E+02 1.80E+02 No 3.07E+02 No 6.66E+03 No No </=SL- 1.65E+02

Beryllium 7440-41-7 2 : 2 : 2 100.00 4.00E-01 4.20E-01 No 9.02E-01 No 1.94E+02 No No </=SL- 4.10E-01

Cadmium 7440-43-9 2 : 2 : 2 100.00 4.00E-01 8.00E-01 No 3.34E+00 No 4.51E+01 No No </=SL- 6.00E-01

Calcium 7440-70-2 2 : 2 : 2 100.00 1.30E+04 1.50E+04 Yes 9.74E+04 No NA -- No EN- 1.40E+04

Chromium 7440-47-3 2 : 2 : 2 100.00 1.00E+01 1.00E+01 No 2.21E+01 No 4.48E+02 No No </=SL- 1.00E+01
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Constituent (i)

FOD (a) % FOD 
(b)
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Detect and 
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Cobalt 7440-48-4 2 : 2 : 2 100.00 5.20E+00 5.30E+00 No 9.40E+00 No 1.33E+03 No No </=SL- 5.25E+00

Copper 7440-50-8 2 : 2 : 2 100.00 1.50E+01 2.10E+01 No 8.58E+01 No 4.09E+03 No No </=SL- 1.80E+01

Iron 7439-89-6 2 : 2 : 2 100.00 1.10E+04 1.10E+04 Yes 2.33E+04 No 7.20E+04 No No EN- 1.10E+04

Lead 7439-92-1 2 : 2 : 2 100.00 1.40E+01 2.10E+01 No 1.30E+02 No 8.00E+02 No No </=SL- 1.75E+01

Magnesium 7439-95-4 2 : 2 : 2 100.00 5.10E+03 5.80E+03 Yes 1.23E+04 No NA -- No EN- 5.45E+03

Manganese 7439-96-5 2 : 2 : 2 100.00 2.60E+02 2.90E+02 No 5.52E+02 No 1.95E+03 No No </=SL- 2.75E+02

Mercury 7439-97-6 2 : 2 : 2 100.00 2.90E-02 4.60E-02 No 1.34E-01 No 3.10E+01 No No </=SL- 3.75E-02

Nickel 7440-02-0 2 : 2 : 2 100.00 1.30E+01 1.40E+01 No 3.30E+01 No 2.04E+03 No No </=SL- 1.35E+01

Potassium 7440-09-7 2 : 2 : 2 100.00 1.30E+03 1.40E+03 Yes 3.01E+03 No NA -- No EN- 1.35E+03

Sodium 7440-23-5 2 : 2 : 2 100.00 1.50E+02 1.50E+02 Yes 4.60E+02 No NA -- No EN- 1.50E+02

Vanadium 7440-62-2 2 : 2 : 2 100.00 1.80E+01 2.00E+01 No 3.89E+01 No 1.02E+02 No No </=SL- 1.90E+01

Zinc 7440-66-6 2 : 2 : 2 100.00 5.80E+01 1.10E+02 No 3.90E+02 No 3.06E+04 No No </=SL- 8.40E+01

PSiteSurface Soil

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 10 : 10 10.00 8.90E-04 8.90E-04 No NA -- 6.94E+02 No No </=SL0.0034-0.014 8.90E-04

2-Butanone (MEK) 78-93-3 5 : 10 : 10 50.00 4.80E-03 1.20E-02 No NA -- 1.13E+04 No No </=SL0.017-0.07 8.50E-03

4-Methyl-2-pentanone (MI 108-10-1 3 : 10 : 10 30.00 1.70E-02 J 3.90E-02 No NA -- 4.70E+03 No No </=SL0.017-0.07 2.57E-02

Acetone 67-64-1 6 : 10 : 10 60.00 1.60E-02 8.50E-02 No NA -- 5.43E+03 No No </=SL0.071-0.14 3.98E-02

Benzene 71-43-2 5 : 10 : 10 50.00 1.26E-03 9.40E-03 No NA -- 1.40E+00 No No </=SL0.0034-0.014 4.73E-03

Carbon Disulfide 75-15-0 3 : 10 : 10 30.00 1.40E-03 J 2.20E-03 No NA -- 1.20E+02 No No </=SL0.0034-0.014 1.67E-03

Chlorobenzene 108-90-7 4 : 11 : 11 36.36 3.00E-03 J 5.40E-01 J No NA -- 5.31E+01 No No </=SL0.0034-0.014 1.38E-01

Ethylbenzene 100-41-4 6 : 11 : 11 54.55 2.60E-04 J 8.00E-01 J No 1.07E-03 Yes 7.42E+02 No No </=SL0.0034-0.014 1.36E-01

Methyl N-Butyl Ketone 591-78-6 1 : 10 : 10 10.00 5.90E-03 J 5.90E-03 J No NA -- 1.13E+04 No No </=SL0.017-0.07 5.90E-03

Styrene (Monomer) 100-42-5 1 : 10 : 10 10.00 3.40E-04 3.40E-04 No 3.37E-03 No 1.81E+03 No No </=SL0.0034-0.014 3.40E-04

Tetrachloroethene 127-18-4 5 : 11 : 11 45.45 1.90E-03 J 5.90E+01 J No 8.80E-04 Yes 1.31E+00 Yes Yes >SL0.0034-0.014 1.18E+01

Toluene 108-88-3 5 : 11 : 11 45.45 1.20E-03 J 9.30E-01 J No NA -- 2.21E+02 No No </=SL0.0055-0.014 1.94E-01

Trichloroethene 79-01-6 2 : 10 : 10 20.00 7.90E-04 1.50E-03 J No NA -- 1.10E-01 No No </=SL0.0034-0.014 1.15E-03

Xylenes, Total 1330-20-7 5 : 11 : 11 45.45 9.70E-04 3.70E+00 J No 1.61E-03 Yes 8.98E+01 No No </=SL0.0068-0.028 7.53E-01
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

SVOCs

4-Chloroaniline 106-47-8 1 : 11 : 11 9.09 2.10E+01 J 2.10E+01 J No NA -- 2.46E+02 No No </=SL0.72-7.6 2.10E+01

Acenaphthene 83-32-9 1 : 11 : 11 9.09 7.50E-02 7.50E-02 No 4.20E-02 Yes 2.92E+03 No No </=SL0.36-8.6 7.50E-02

Anthracene 120-12-7 3 : 11 : 11 27.27 5.20E-02 J 2.30E-01 No 1.20E-01 Yes 2.38E+04 No No </=SL0.36-8.6 1.18E-01

Benzo(a)anthracene 56-55-3 6 : 11 : 11 54.55 2.90E-02 6. 80E-01 No 1.97E-01 Yes 2.11E+00 No No </=SL0.38-8.6 2.50E-01

Benzo(a)pyrene 50-32-8 6 : 11 : 11 54.55 4.20E-02 6.70E-01 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.38-8.6 2.60E-01

Benzo(b)fluoranthene 205-99-2 6 : 11 : 11 54.55 3.20E-02 6.80E-01 No 2.60E-01 Yes 2.11E+00 No No </=SL0.38-8.6 2.85E-01

Benzo(g,h,i)perylene 191-24-2 5 : 11 : 11 45.45 7.20E-02 3. 20E-01 No 5.20E-01 No 2.91E+03 No No </=SL0.38-8.6 1.92E-01

Benzo(k)fluoranthene 207-08-9 6 : 11 : 11 54.55 3.00E-02 5. 70E-01 No 2.10E-01 Yes 2.11E+01 No No </=SL0.38-8.6 2.50E-01

bis(2-Ethylhexyl)phthalate 117-81-7 7 : 11 : 11 63.64 3.50E-02 7. 65E-01 J No 3.53E-01 Yes 1.23E+02 No No </=SL0.36-8.6 2.33E-01

Carbazole 86-74-8 1 : 11 : 11 9.09 7.30E-02 7.30E-02 No NA -- 8.62E+01 No No </=SL0.36-8.6 7.30E-02

Chrysene 218-01-9 7 : 11 : 11 63.64 3.00E-02 J 7.70E-01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.38-8.6 2.59E-01

Dibenzo(a,h)anthracene 53-70-3 2 : 11 : 11 18.18 5.90E-02 1. 10E-01 No 1.20E-01 No 2.10E-01 No No </=SL0.36-8.6 8.45E-02

Dibenzofuran 132-64-9 1 : 11 : 11 9.09 2.90E-02 2.90E-02 No NA -- 1.56E+02 No No </=SL0.36-8.6 2.90E-02

Di-n-butylphthalate 84-74-2 1 : 11 : 11 9.09 6.20E-02 J 6.20E-02 J No NA -- 6.16E+03 No No </=SL0.36-8.6 6.20E-02

Fluoranthene 206-44-0 6 : 11 : 11 54.55 4.00E-02 1.70E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.38-8.6 6.18E-01

Fluorene 86-73-7 1 : 11 : 11 9.09 6.50E-02 6.50E-02 No NA -- 2.63E+03 No No </=SL0.36-8.6 6.50E-02

Indeno(1,2,3-cd)pyrene 193-39-5 6 : 11 : 11 54.55 5.30E-02 J 2.40E-01 J No NA -- 2.11E+00 No No </=SL0.38-8.6 1.35E-01

Phenanthrene 85-01-8 7 : 11 : 11 63.64 2.40E-02 1.10E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.38-8.6 3.13E-01

Phenol 108-95-2 1 : 11 : 11 9.09 3.60E-01 3.60E-01 No NA -- 1.85E+04 No No </=SL0.36-8.6 3.60E-01

Pyrene 129-00-0 7 : 11 : 11 63.64 3.95E-02 J 1.80E+00 No 4.09E-01 Yes 2.91E+03 No No </=SL0.38-8.6 4.97E-01

Pesticide

4,4'-DDE 72-55-9 1 : 4 : 4 25.00 3.00E-03 J 3.00E-03 J No 1.45E-02 No 7.02E+00 No No </=SL0.0041-0.081 3.00E-03

4,4'-DDT 50-29-3 4 : 4 : 4 100.00 8.10E-03 J 1.10E+00 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.0041-0.081 2.84E-01

alpha-Chlordane 5103-71-9 2 : 4 : 4 50.00 1.50E-03 J 1.80E-02 No 1.24E-02 Yes 6.50E+00 No No </=SL0.0021-0.042 9.75E-03

Dieldrin 60-57-1 2 : 4 : 4 50.00 2.00E-03 J 3.00E-03 J No 1.32E-02 No 1.10E-01 No No </=SL0.0041-0.081 2.50E-03

Endosulfan Sulfate 1031-07-8 1 : 4 : 4 25.00 3.60E-02 J 3.60E-02 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0041-0.081 3.60E-02

Endrin Aldehyde 7421-93-4 1 : 4 : 4 25.00 1.40E-01 J 1.40E-01 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0041-0.081 1.40E-01

Endrin Ketone 53494-70-5 1 : 4 : 4 25.00 9.70E-03 J 9.70E-03 J No NA -- 1.85E+01 No No </=SL0.0041-0.081 9.70E-03
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Heptachlor Epoxide 1024-57-3 1 : 4 : 4 25.00 1.50E-02 J 1.50E-02 J No 1.27E-02 Yes 1.90E-01 No No </=SL0.0021-0.042 1.50E-02

Herbicide

2,4,5-T 93-76-5 1 : 11 : 11 9.09 1.40E-03 J 1.40E-03 J No NA -- 6.16E+02 No No </=SL0.0091-0.096 1.40E-03

2,4-D 94-75-7 2 : 11 : 11 18.18 4.60E-03 1.00E-02 J No 1.16E-02 No 7.68E+02 No No </=SL0.0091-0.096 7.30E-03

Dichlorprop 120-36-5 3 : 11 : 11 27.27 1.20E-03 J 9.50E-03 J No 1.14E-01 No 4.92E+02 No No </=SL0.11-1.2 4.37E-03

MCPP 93-65-2 3 : 11 : 11 27.27 5.60E-01 J 4.30E+00 No 8.80E+00 No 6.16E+01 No No </=SL2.2-23 2.39E+00

Pentachlorophenol 87-86-5 10 : 11 : 11 90.91 4.30E-03 5. 80E-01 No 4.57E-03 Yes 9.00E+00 No No </=SL0.0092-0.021 1.29E-01

PCBs

TOTAL PCBs Total PCBs 3 : 4 : 4 75.00 4.82E-02 7.02E+00 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 2.38E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 4 : 4 75.00 1.79E-05 3.74E-04 No 4.31E-05 Yes 1.00E-03 No No </=SL- 1.48E-04

Metals

Aluminum 7429-90-5 11 : 11 : 11 100.00 2.90E+03 8.50E+03 No 1.38E+04 No 9.21E+04 No No </=SL19-25 5.40E+03

Antimony 7440-36-0 9 : 11 : 11 81.82 5.40E-01 1.60E+00 J No 2.63E+00 No 4.09E+01 No No </=SL1.9-2.5 9.54E-01

Arsenic 7440-38-2 11 : 11 : 11 100.00 4.00E+00 J 2.60E+01 J No 1.24E+01 Yes 1.59E+00 Yes Yes >SL0.94-1.2 1.13E+01

Barium 7440-39-3 11 : 11 : 11 100.00 7.70E+01 7.20E+02 J No 3.07E+02 Yes 6.66E+03 No No </=SL0.94-1.2 1.68E+02

Beryllium 7440-41-7 11 : 11 : 11 100.00 3.30E-01 1.80E+00 No 9.02E-01 Yes 1.94E+02 No No </=SL0.38-0.49 9.01E-01

Cadmium 7440-43-9 10 : 11 : 11 90.91 6.20E-01 2.50E+01 No 3.34E+00 Yes 4.51E+01 No No </=SL0.47-0.62 4.76E+00

Calcium 7440-70-2 11 : 11 : 11 100.00 3.20E+03 1.90E+05 Yes 9.74E+04 Yes NA -- No EN47-62 5.49E+04

Chromium 7440-47-3 11 : 11 : 11 100.00 1.30E+01 1.00E+02 No 2.21E+01 Yes 4.48E+02 No No </=SL0.94-1.2 2.36E+01

Cobalt 7440-48-4 11 : 11 : 11 100.00 3.50E+00 1.30E+01 J No 9.40E+00 Yes 1.33E+03 No No </=SL0.94-1.2 7.40E+00

Copper 7440-50-8 11 : 11 : 11 100.00 1.85E+01 2.50E+02 No 8.58E+01 Yes 4.09E+03 No No </=SL1.9-2.5 6.91E+01

Iron 7439-89-6 11 : 11 : 11 100.00 6.30E+03 3.20E+04 Yes 2.33E+04 Yes 7.20E+04 No No EN4.7-6.2 1.24E+04

Lead 7439-92-1 11 : 11 : 11 100.00 1.50E+01 1.04E+03 J No 1.30E+02 Yes 8.00E+02 No No </=SL0.47-0.62 1.91E+02

Magnesium 7439-95-4 11 : 11 : 11 100.00 4.60E+02 1.20E+04 Yes 1.23E+04 No NA -- No EN47-62 5.15E+03

Manganese 7439-96-5 11 : 11 : 11 100.00 3.10E+01 2.70E+03 No 5.52E+02 Yes 1.95E+03 Yes Yes >SL0.94-1.2 4.50E+02

Mercury 7439-97-6 11 : 11 : 11 100.00 6.60E-02 5.60E+00 No 1.34E-01 Yes 3.10E+01 No No </=SL0.02-0.023 9.11E-01

Nickel 7440-02-0 11 : 11 : 11 100.00 1.20E+01 1.30E+02 J No 3.30E+01 Yes 2.04E+03 No No </=SL3.8-4.9 3.13E+01

Potassium 7440-09-7 11 : 11 : 11 100.00 5.50E+02 J 1.75E+03 Yes 3.01E+03 No NA -- No EN94-120 1.06E+03
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(b)
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Detect and 
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Selenium 7782-49-2 5 : 11 : 11 45.45 1.60E+00 7.00E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL0.95-3.2 2.84E+00

Silver 7440-22-4 8 : 11 : 11 72.73 1.30E-01 1.40E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.95-1.2 4.97E-01

Sodium 7440-23-5 9 : 11 : 11 81.82 1.80E+02 5.50E+02 J Yes 4.60E+02 Yes NA -- No EN47-62 3.21E+02

Thallium 7440-28-0 1 : 11 : 11 9.09 1.30E+00 1.30E+00 No NA -- 6.75E+00 No No </=SL0.95-3.3 1.30E+00

Vanadium 7440-62-2 11 : 11 : 11 100.00 1.50E+01 2.60E+02 No 3.89E+01 Yes 1.02E+02 Yes Yes >SL0.94-1.2 4.65E+01

Zinc 7440-66-6 11 : 11 : 11 100.00 8.50E+01 J 3.10E+03 No 3.90E+02 Yes 3.06E+04 No No </=SL1.9-2.5 7.50E+02

Q CentralSiteSurface Soil

VOCs

2-Butanone (MEK) 78-93-3 8 : 19 : 19 42.11 5.40E-03 3.80E-02 No NA -- 1.13E+04 No No </=SL0.016-0.069 1.96E-02

4-Methyl-2-pentanone (MI 108-10-1 1 : 19 : 19 5.26 1.02E-02 1.02E-02 No NA -- 4.70E+03 No No </=SL0.016-0.069 1.02E-02

Acetone 67-64-1 16 : 19 : 19 84.21 8.85E-03 7.10E-01 No NA -- 5.43E+03 No No </=SL0.036-0.14 1.40E-01

Benzene 71-43-2 10 : 19 : 19 52.63 9.30E-04 7.85E-03 No NA -- 1.40E+00 No No </=SL0.0043-0.014 2.63E-03

Carbon Disulfide 75-15-0 6 : 19 : 19 31.58 8.70E-04 5.60E-03 No NA -- 1.20E+02 No No </=SL0.0032-0.014 3.68E-03

Chlorobenzene 108-90-7 5 : 19 : 19 26.32 1.30E-03 J 1.31E-01 J No NA -- 5.31E+01 No No </=SL0.0036-0.014 3.50E-02

Dichloromethane 75-09-2 1 : 19 : 19 5.26 1.90E-03 1.90E-03 No NA -- 2.05E+01 No No </=SL0.0036-0.014 1.90E-03

Ethylbenzene 100-41-4 15 : 19 : 19 78.95 3.10E-04 J 3.50E-02 J No 1.07E-03 Yes 7.42E+02 No No </=SL0.0043-0.014 4.41E-03

Tetrachloroethene 127-18-4 6 : 19 : 19 31.58 4.10E-04 5.00E-02 No 8.80E-04 Yes 1.31E+00 No No </=SL0.0032-0.014 1.02E-02

Toluene 108-88-3 13 : 19 : 19 68.42 1.90E-03 1.50E-02 No NA -- 2.21E+02 No No </=SL0.0043-0.014 4.58E-03

Trichloroethene 79-01-6 4 : 19 : 19 21.05 5.40E-04 2. 00E-03 No NA -- 1.10E-01 No No </=SL0.0032-0.014 1.13E-03

Xylenes, Total 1330-20-7 12 : 19 : 19 63.16 1.20E-03 1. 75E-01 No 1.61E-03 Yes 8.98E+01 No No </=SL0.0087-0.028 1.96E-02

SVOCs

1,4-Dichlorobenzene 106-46-7 3 : 19 : 19 15.79 4.50E-02 3.00E-01 No NA -- 7.87E+00 No No </=SL0.34-3.9 1.62E-01

2,4-Dinitrotoluene 121-14-2 1 : 19 : 19 5.26 4.10E-01 4.10E-01 No NA -- 1.23E+02 No No </=SL0.35-3.9 4.10E-01

2,6-Dinitrotoluene 606-20-2 1 : 19 : 19 5.26 6.00E-01 6.00E-01 No NA -- 6.16E+01 No No </=SL0.35-3.9 6.00E-01

2-Methylnaphthalene 91-57-6 3 : 19 : 19 15.79 2.90E-02 6.90E-02 No NA -- 1.88E+01 No No </=SL0.34-3.9 4.43E-02

3-Methylphenol/4-Methylp 106-44-5 1 : 19 : 19 5.26 6.60E-02 6.60E-02 No NA -- 3.08E+02 No No </=SL0.34-3.9 6.60E-02

4-Bromophenyl Phenyl Et 101-55-3 1 : 19 : 19 5.26 5.80E-02 5.80E-02 No NA -- NA -- No SL NA0.35-3.9 5.80E-02

Acenaphthene 83-32-9 9 : 19 : 19 47.37 3.00E-02 3.60E-01 No 4.20E-02 Yes 2.92E+03 No No </=SL0.34-3.9 1.14E-01

Acenaphthylene 208-96-8 2 : 19 : 19 10.53 2.40E-02 2.90E-01 No NA -- 2.92E+03 No No </=SL0.34-3.9 1.57E-01
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Anthracene 120-12-7 13 : 19 : 19 68.42 2.80E-02 1.20E+00 No 1.20E-01 Yes 2.38E+04 No No </=SL0.34-3.9 2.72E-01

Benzo(a)anthracene 56-55-3 15 : 19 : 19 78.95 3.50E-02 J 3.60E+00 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.34-3.9 6.23E-01

Benzo(a)pyrene 50-32-8 15 : 19 : 19 78.95 2.80E-02 J 3.20E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.34-3.9 5.94E-01

Benzo(b)fluoranthene 205-99-2 15 : 19 : 19 78.95 3.90E-02 J 3.20E+00 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.34-3.9 5.70E-01

Benzo(g,h,i)perylene 191-24-2 14 : 19 : 19 73.68 2.60E-02 J 2.10E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.34-3.9 3.59E-01

Benzo(k)fluoranthene 207-08-9 13 : 19 : 19 68.42 9.40E-02 2. 30E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.34-3.9 5.76E-01

Benzyl Butyl Phthalate 85-68-7 4 : 19 : 19 21.05 2.30E-02 2.50E+00 J No NA -- 1.23E+04 No No </=SL0.34-3.9 6.95E-01

bis(2-Ethylhexyl)phthalate 117-81-7 12 : 19 : 19 63.16 5.20E-02 J 4.80E+01 No 3.53E-01 Yes 1.23E+02 No No </=SL0.34-3.9 4.21E+00

Carbazole 86-74-8 6 : 19 : 19 31.58 4.60E-02 J 4.10E-01 No NA -- 8.62E+01 No No </=SL0.34-3.9 1.94E-01

Chrysene 218-01-9 15 : 19 : 19 78.95 4.50E-02 J 3.80E+00 No 2.35E-01 Yes 2.11E+02 No No </=SL0.34-3.9 7.05E-01

Dibenzo(a,h)anthracene 53-70-3 5 : 19 : 19 26.32 3.60E-02 7. 20E-02 No 1.20E-01 No 2.10E-01 No No </=SL0.34-3.9 4.84E-02

Dibenzofuran 132-64-9 8 : 19 : 19 42.11 2.20E-02 2.50E-01 No NA -- 1.56E+02 No No </=SL0.34-3.9 9.25E-02

Di-n-butylphthalate 84-74-2 2 : 19 : 19 10.53 8.50E-02 J 2.40E-01 No NA -- 6.16E+03 No No </=SL0.34-3.9 1.63E-01

Fluoranthene 206-44-0 16 : 19 : 19 84.21 5.50E-02 J 7.60E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.34-3.9 1.45E+00

Fluorene 86-73-7 9 : 19 : 19 47.37 3.40E-02 4.00E-01 No NA -- 2.63E+03 No No </=SL0.34-3.9 1.41E-01

Hexachlorobenzene 118-74-1 1 : 19 : 19 5.26 2.90E-02 2.90E-02 No NA -- 1.08E+00 No No </=SL0.34-3.9 2.90E-02

Indeno(1,2,3-cd)pyrene 193-39-5 13 : 19 : 19 68.42 4.20E-02 1.60E+00 No NA -- 2.11E+00 No No </=SL0.34-3.9 3.14E-01

Naphthalene 91-20-3 4 : 19 : 19 21.05 4.60E-02 7.30E-01 No NA -- 1.88E+01 No No </=SL0.34-3.9 2.24E-01

N-Nitroso-di-n-propylamin 621-64-7 1 : 19 : 19 5.26 1.80E-01 1.80E-01 No NA -- 2.50E-01 No No </=SL0.35-3.9 1.80E-01

Phenanthrene 85-01-8 15 : 19 : 19 78.95 4.90E-02 J 4.40E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.34-3.9 9.48E-01

Pyrene 129-00-0 16 : 19 : 19 84.21 5.00E-02 J 7.50E+00 No 4.09E-01 Yes 2.91E+03 No No </=SL0.34-3.9 1.29E+00

Pesticide

4,4'-DDD 72-54-8 1 : 15 : 15 6.67 2.90E-02 J 2.90E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0034-0.022 2.90E-02

4,4'-DDE 72-55-9 3 : 15 : 15 20.00 1.10E-03 2.50E-03 J No 1.45E-02 No 7.02E+00 No No </=SL0.0034-0.022 1.70E-03

4,4'-DDT 50-29-3 6 : 15 : 15 40.00 8.60E-04 1.05E-01 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.0034-0.022 2.04E-02

Aldrin 309-00-2 2 : 15 : 15 13.33 2.10E-03 J 2.80E-03 No 9.80E-03 No 1.00E-01 No No </=SL0.0018-0.011 2.45E-03

alpha-BHC 319-84-6 1 : 15 : 15 6.67 6.05E-02 J 6.05E-02 J No 2.40E-01 No 3.60E-01 No No </=SL0.0018-0.011 6.05E-02

alpha-Chlordane 5103-71-9 3 : 15 : 15 20.00 2.90E-03 8.00E-03 No 1.24E-02 No 6.50E+00 No No </=SL0.0018-0.011 4.92E-03

Dieldrin 60-57-1 7 : 15 : 15 46.67 5.20E-04 4.80E-02 J No 1.32E-02 Yes 1.10E-01 No No </=SL0.0035-0.022 1.24E-02

Endosulfan I 959-98-8 2 : 15 : 15 13.33 1.40E-03 1.90E-03 No 2.29E-03 No 3.69E+02 No No </=SL0.0018-0.011 1.65E-03
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Endosulfan Sulfate 1031-07-8 1 : 15 : 15 6.67 2.40E-03 J 2.40E-03 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0034-0.022 2.40E-03

Endrin Ketone 53494-70-5 1 : 15 : 15 6.67 1.10E-03 J 1.10E-03 J No NA -- 1.85E+01 No No </=SL0.0034-0.022 1.10E-03

gamma-BHC (Lindane) 58-89-9 1 : 15 : 15 6.67 2.80E-04 2.80E-04 No NA -- 1.74E+00 No No </=SL0.0018-0.011 2.80E-04

gamma-Chlordane 5103-74-2 3 : 15 : 15 20.00 7.20E-04 7.20E-03 No 9.97E-02 No 6.50E+00 No No </=SL0.0018-0.011 2.97E-03

Herbicide

2,4,5-T 93-76-5 1 : 19 : 19 5.26 3.55E-03 3.55E-03 No NA -- 6.16E+02 No No </=SL0.0085-0.23 3.55E-03

2,4-D 94-75-7 1 : 19 : 19 5.26 4.70E-03 J 4.70E-03 J No 1.16E-02 No 7.68E+02 No No </=SL0.0085-0.23 4.70E-03

2,4-DB 94-82-6 1 : 19 : 19 5.26 3.50E-02 J 3.50E-02 J No NA -- 4.92E+02 No No </=SL0.0085-0.23 3.50E-02

MCPP 93-65-2 2 : 19 : 19 10.53 9.10E-01 4.10E+00 No 8.80E+00 No 6.16E+01 No No </=SL2.1-55 2.50E+00

Pentachlorophenol 87-86-5 7 : 19 : 19 36.84 3.30E-03 J 2.30E+00 No 4.57E-03 Yes 9.00E+00 No No </=SL0.0091-0.47 3.71E-01

PCBs

TOTAL PCBs Total PCBs 5 : 16 : 16 31.25 1.40E-01 2.58E+00 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 8.98E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 10 : 14 : 14 71.43 5.78E-05 3.87E-03 No 4.31E-05 Yes 1.00E-03 Yes Yes >SL- 4.94E-04

Metals

Aluminum 7429-90-5 19 : 19 : 19 100.00 1.30E+03 1.70E+04 No 1.38E+04 Yes 9.21E+04 No No </=SL20-24 6.01E+03

Antimony 7440-36-0 11 : 19 : 19 57.89 5.70E-01 3.25E+00 J No 2.63E+00 Yes 4.09E+01 No No </=SL1.8-2.6 1.24E+00

Arsenic 7440-38-2 19 : 19 : 19 100.00 1.10E+00 8.10E+01 No 1.24E+01 Yes 1.59E+00 Yes Yes >SL1-1.2 9.53E+00

Barium 7440-39-3 19 : 19 : 19 100.00 2.30E+01 3.80E+02 J No 3.07E+02 Yes 6.66E+03 No No </=SL1-1.2 1.17E+02

Beryllium 7440-41-7 19 : 19 : 19 100.00 1.00E-01 3.20E+00 No 9.02E-01 Yes 1.94E+02 No No </=SL0.4-0.49 5.49E-01

Cadmium 7440-43-9 17 : 19 : 19 89.47 2.40E-01 4.50E+00 No 3.34E+00 Yes 4.51E+01 No No </=SL0.5-0.64 1.27E+00

Calcium 7440-70-2 19 : 19 : 19 100.00 1.70E+03 2.80E+05 Yes 9.74E+04 Yes NA -- No EN50-610 1.34E+05

Chromium 7440-47-3 19 : 19 : 19 100.00 6.30E+00 4.00E+01 No 2.21E+01 Yes 4.48E+02 No No </=SL1-1.2 1.56E+01

Cobalt 7440-48-4 19 : 19 : 19 100.00 7.40E-01 1.00E+01 No 9.40E+00 Yes 1.33E+03 No No </=SL1-1.2 4.23E+00

Copper 7440-50-8 19 : 19 : 19 100.00 4.20E+00 3.40E+02 No 8.58E+01 Yes 4.09E+03 No No </=SL2-2.4 4.53E+01

Iron 7439-89-6 19 : 19 : 19 100.00 2.40E+03 3.10E+04 Yes 2.33E+04 Yes 7.20E+04 No No EN5-6.1 1.12E+04

Lead 7439-92-1 19 : 19 : 19 100.00 4.40E+00 3.60E+02 J No 1.30E+02 Yes 8.00E+02 No No </=SL0.5-0.61 7.97E+01

Magnesium 7439-95-4 19 : 19 : 19 100.00 3.60E+02 2.80E+04 Yes 1.23E+04 Yes NA -- No EN50-61 1.07E+04

Manganese 7439-96-5 19 : 19 : 19 100.00 3.00E+01 9.00E+02 No 5.52E+02 Yes 1.95E+03 No No </=SL1-1.2 2.71E+02
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COPC SELECTION - SURFACE SOIL
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SAUGET AREA RI/FS
SAUGET, ILLINOIS
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(mg/kg)

Mean 
Detected (d)

(mg/kg)

Mercury 7439-97-6 19 : 19 : 19 100.00 4.20E-03 5.70E-01 No 1.34E-01 Yes 3.10E+01 No No </=SL0.02-0.27 1.40E-01

Nickel 7440-02-0 19 : 19 : 19 100.00 6.00E+00 3.70E+01 No 3.30E+01 Yes 2.04E+03 No No </=SL4-4.9 1.36E+01

Potassium 7440-09-7 19 : 19 : 19 100.00 6.50E+02 2.40E+03 Yes 3.01E+03 No NA -- No EN100-120 1.23E+03

Selenium 7782-49-2 1 : 19 : 19 5.26 5.40E+00 5.40E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL1-3.3 5.40E+00

Silver 7440-22-4 10 : 19 : 19 52.63 1.10E-01 1.10E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.91-1.3 2.76E-01

Sodium 7440-23-5 16 : 19 : 19 84.21 2.40E+02 6.70E+02 Yes 4.60E+02 Yes NA -- No EN50-110 4.08E+02

Thallium 7440-28-0 1 : 19 : 19 5.26 2.70E+00 2.70E+00 No NA -- 6.75E+00 No No </=SL1-3.3 2.70E+00

Vanadium 7440-62-2 19 : 19 : 19 100.00 6.10E+00 7.10E+01 No 3.89E+01 Yes 1.02E+02 No No </=SL1-1.2 2.03E+01

Zinc 7440-66-6 19 : 19 : 19 100.00 2.40E+01 1.06E+03 J No 3.90E+02 Yes 3.06E+04 No No </=SL2-2.4 2.57E+02

Q NorthSiteSurface Soil

VOCs

2-Butanone (MEK) 78-93-3 4 : 11 : 11 36.36 1.50E-03 1.50E-02 J No NA -- 1.13E+04 No No </=SL0.025-0.93 8.30E-03

Acetone 67-64-1 5 : 11 : 11 45.45 2.30E-02 J 9.10E-02 J No NA -- 5.43E+03 No No </=SL0.051-1.9 4.77E-02

Benzene 71-43-2 5 : 11 : 11 45.45 7.60E-04 J 5.00E-01 No NA -- 1.40E+00 No No </=SL.0052-0.009 1.01E-01

Carbon Disulfide 75-15-0 4 : 11 : 11 36.36 8.40E-04 3.60E-03 J No NA -- 1.20E+02 No No </=SL0.0051-0.19 2.39E-03

Chlorobenzene 108-90-7 2 : 11 : 11 18.18 5.20E-04 2.40E-03 J No NA -- 5.31E+01 No No </=SL0.0051-0.19 1.46E-03

Chloroethane 75-00-3 1 : 11 : 11 9.09 4.10E-03 J 4.10E-03 J No NA -- 6.49E+00 No No </=SL0.0051-0.19 4.10E-03

Chloromethane 74-87-3 1 : 11 : 11 9.09 4.50E-03 J 4.50E-03 J No 9.00E-04 Yes 1.56E+01 No No </=SL0.0051-0.19 4.50E-03

Ethylbenzene 100-41-4 5 : 11 : 11 45.45 1.90E-04 7.40E-01 No 1.07E-03 Yes 7.42E+02 No No </=SL.0051-0.009 1.49E-01

Methyl N-Butyl Ketone 591-78-6 1 : 11 : 11 9.09 3.10E-03 3.10E-03 No NA -- 1.13E+04 No No </=SL0.025-0.93 3.10E-03

Tetrachloroethene 127-18-4 5 : 11 : 11 45.45 4.40E-04 1.10E-02 J No 8.80E-04 Yes 1.31E+00 No No </=SL0.0051-0.19 3.63E-03

Toluene 108-88-3 5 : 11 : 11 45.45 3.30E-03 J 3.50E+00 No NA -- 2.21E+02 No No </=SL.0052-0.009 7.04E-01

Trichloroethene 79-01-6 4 : 11 : 11 36.36 4.90E-04 1.50E-03 J No NA -- 1.10E-01 No No </=SL0.0051-0.19 9.75E-04

Xylenes, Total 1330-20-7 9 : 11 : 11 81.82 3.90E-04 6.30E+00 No 1.61E-03 Yes 8.98E+01 No No </=SL0.01-0.019 7.07E-01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 11 : 11 9.09 4.90E-02 4.90E-02 No NA -- 2.16E+01 No No </=SL0.23-2 4.90E-02

1,4-Dichlorobenzene 106-46-7 2 : 11 : 11 18.18 1.70E-01 6.30E-01 No NA -- 7.87E+00 No No </=SL0.24-2 4.00E-01

2,4-Dichlorophenol 120-83-2 1 : 11 : 11 9.09 1.00E+00 J 1.00E+00 J No NA -- 1.85E+02 No No </=SL0.25-2 1.00E+00

2-Methylnaphthalene 91-57-6 8 : 11 : 11 72.73 2.70E-02 4.10E-01 No NA -- 1.88E+01 No No </=SL0.26-2 1.43E-01
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FOD (a) % FOD 
(b)
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Detect and 
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Detect and 
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(mg/kg)

Is Max > 
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Acenaphthene 83-32-9 4 : 11 : 11 36.36 9.00E-02 2.00E-01 No 4.20E-02 Yes 2.92E+03 No No </=SL0.2-2 1.58E-01

Anthracene 120-12-7 6 : 11 : 11 54.55 4.50E-02 J 6.10E-01 No 1.20E-01 Yes 2.38E+04 No No </=SL0.25-2 3.10E-01

Benzo(a)anthracene 56-55-3 8 : 11 : 11 72.73 6.20E-02 J 1.70E+00 J No 1.97E-01 Yes 2.11E+00 No No </=SL0.33-2 8.36E-01

Benzo(a)pyrene 50-32-8 10 : 11 : 11 90.91 2.40E-02 J 1.80E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.2-2 6.98E-01

Benzo(b)fluoranthene 205-99-2 9 : 11 : 11 81.82 1.10E-01 J 1.80E+00 No 2.60E-01 Yes 2.11E+00 No No </=SL0.28-2 7.73E-01

Benzo(g,h,i)perylene 191-24-2 9 : 11 : 11 81.82 6.40E-02 J 1.10E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.25-2 4.48E-01

Benzo(k)fluoranthene 207-08-9 9 : 11 : 11 81.82 7.10E-02 J 1.90E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.35-2 7.11E-01

Benzyl Butyl Phthalate 85-68-7 3 : 11 : 11 27.27 3.30E-02 5.00E-01 No NA -- 1.23E+04 No No </=SL0.35-2 1.91E-01

bis(2-Ethylhexyl)phthalate 117-81-7 8 : 11 : 11 72.73 3.50E-02 3. 40E+00 No 3.53E-01 Yes 1.23E+02 No No </=SL0.35-2 5.06E-01

Carbazole 86-74-8 3 : 11 : 11 27.27 9.80E-02 2.80E-01 No NA -- 8.62E+01 No No </=SL0.3-2 1.86E-01

Chrysene 218-01-9 8 : 11 : 11 72.73 1.20E-01 J 1.80E+00 J No 2.35E-01 Yes 2.11E+02 No No </=SL0.27-2 9.71E-01

Dibenzo(a,h)anthracene 53-70-3 5 : 11 : 11 45.45 6.60E-02 3. 70E-01 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.26-2 1.97E-01

Dibenzofuran 132-64-9 7 : 11 : 11 63.64 2.50E-02 J 1.80E-01 No NA -- 1.56E+02 No No </=SL0.2-2 8.27E-02

Di-n-octylphthalate 117-84-0 1 : 11 : 11 9.09 6.60E-02 6.60E-02 No NA -- 2.46E+03 No No </=SL0.33-2 6.60E-02

Fluoranthene 206-44-0 10 : 11 : 11 90.91 4.90E-02 J 3.80E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.28-2 1.13E+00

Fluorene 86-73-7 3 : 11 : 11 27.27 5.30E-02 2.10E-01 No NA -- 2.63E+03 No No </=SL0.24-2 1.51E-01

Hexachlorobenzene 118-74-1 1 : 11 : 11 9.09 3.00E-02 3.00E-02 No NA -- 1.08E+00 No No </=SL0.28-2 3.00E-02

Indeno(1,2,3-cd)pyrene 193-39-5 8 : 11 : 11 72.73 3.50E-02 J 1.00E+00 No NA -- 2.11E+00 No No </=SL0.28-2 4.04E-01

Naphthalene 91-20-3 5 : 11 : 11 45.45 5.60E-02 2.60E-01 No NA -- 1.88E+01 No No </=SL0.2-2 1.34E-01

Phenanthrene 85-01-8 10 : 11 : 11 90.91 4.00E-02 J 2.70E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.31-2 9.53E-01

Pyrene 129-00-0 10 : 11 : 11 90.91 6.40E-02 J 3.80E+00 J No 4.09E-01 Yes 2.91E+03 No No </=SL0.22-2 1.25E+00

Pesticide

4,4'-DDD 72-54-8 2 : 5 : 5 40.00 3.40E-02 3.90E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0037-0.08 3.65E-02

4,4'-DDE 72-55-9 2 : 4 : 5 50.00 1.10E-02 J 5.00E-02 No 1.45E-02 Yes 7.02E+00 No No </=SL0.0037-0.08 3.05E-02

4,4'-DDT 50-29-3 3 : 5 : 5 60.00 2.90E-02 J 2.60E-01 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.007-0.08 1.36E-01

alpha-Chlordane 5103-71-9 3 : 4 : 5 75.00 8.60E-04 J 2.00E-01 No 1.24E-02 Yes 6.50E+00 No No </=SL0.0019-0.041 6.92E-02

beta-BHC 319-85-7 2 : 5 : 5 40.00 1.30E-03 J 4.00E-02 J No NA -- 1.26E+00 No No </=SL0.0019-0.041 2.07E-02

Dieldrin 60-57-1 3 : 5 : 5 60.00 6.40E-03 J 7.70E-02 J No 1.32E-02 Yes 1.10E-01 No No </=SL0.0037-0.08 3.38E-02

Endosulfan II 33213-65-9 1 : 5 : 5 20.00 1.40E-02 J 1.40E-02 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0037-0.08 1.40E-02

Endrin 72-20-8 2 : 5 : 5 40.00 2.40E-03 J 1.80E-02 J No 9.60E-03 Yes 1.85E+01 No No </=SL0.0037-0.08 1.02E-02
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Endrin Aldehyde 7421-93-4 1 : 5 : 5 20.00 1.60E-03 J 1.60E-03 J No 8.80E-03 No 1.85E+01 No No </=SL0.0037-0.08 1.60E-03

Endrin Ketone 53494-70-5 2 : 5 : 5 40.00 2.40E-03 J 6.10E-03 No NA -- 1.85E+01 No No </=SL0.0037-0.08 4.25E-03

gamma-BHC (Lindane) 58-89-9 1 : 5 : 5 20.00 5.70E-03 J 5.70E-03 J No NA -- 1.74E+00 No No </=SL0.0019-0.041 5.70E-03

gamma-Chlordane 5103-74-2 3 : 5 : 5 60.00 1.00E-02 2.10E-01 No 9.97E-02 Yes 6.50E+00 No No </=SL0.0019-0.041 7.73E-02

Heptachlor 76-44-8 2 : 5 : 5 40.00 1.00E-03 J 1.10E-02 J No 1.48E-01 No 3.80E-01 No No </=SL0.0019-0.041 6.00E-03

Heptachlor Epoxide 1024-57-3 1 : 5 : 5 20.00 3.80E-03 J 3.80E-03 J No 1.27E-02 No 1.90E-01 No No </=SL0.0019-0.041 3.80E-03

Herbicide

2,4,5-T 93-76-5 2 : 11 : 11 18.18 2.00E-03 2.10E-03 No NA -- 6.16E+02 No No </=SL0.0088-0.011 2.05E-03

2,4-D 94-75-7 4 : 11 : 11 36.36 4.20E-03 J 1.70E-02 No 1.16E-02 Yes 7.68E+02 No No </=SL0.0088-0.011 8.77E-03

Dicamba 1918-00-9 1 : 11 : 11 9.09 2.00E-03 2.00E-03 No NA -- 1.85E+03 No No </=SL0.009-0.024 2.00E-03

Dichlorprop 120-36-5 1 : 11 : 11 9.09 1.30E-02 1.30E-02 No 1.14E-01 No 4.92E+02 No No </=SL0.11-0.13 1.30E-02

MCPP 93-65-2 2 : 11 : 11 18.18 1.60E-01 J 1.20E+00 J No 8.80E+00 No 6.16E+01 No No </=SL2.1-2.6 6.80E-01

Pentachlorophenol 87-86-5 8 : 11 : 11 72.73 5.50E-03 4. 20E-01 No 4.57E-03 Yes 9.00E+00 No No </=SL0.009-0.082 9.81E-02

PCBs

TOTAL PCBs Total PCBs 5 : 5 : 5 100.00 2.43E-01 2.43E+00 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 8.99E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 4 : 5 : 5 80.00 1.52E-05 1.25E-03 No 4.31E-05 Yes 1.00E-03 Yes Yes >SL- 3.37E-04

Metals

Aluminum 7429-90-5 11 : 11 : 11 100.00 5.80E+02 1.10E+04 No 1.38E+04 No 9.21E+04 No No </=SL19-24 2.65E+03

Antimony 7440-36-0 7 : 11 : 11 63.64 5.40E-01 J 3.80E+00 No 2.63E+00 Yes 4.09E+01 No No </=SL1.9-2.4 1.33E+00

Arsenic 7440-38-2 11 : 11 : 11 100.00 2.30E+00 1.00E+02 No 1.24E+01 Yes 1.59E+00 Yes Yes >SL0.97-1.2 1.38E+01

Barium 7440-39-3 11 : 11 : 11 100.00 1.70E+01 2.90E+03 No 3.07E+02 Yes 6.66E+03 No No </=SL0.97-2.2 3.16E+02

Beryllium 7440-41-7 11 : 11 : 11 100.00 2.30E-01 3.40E+00 No 9.02E-01 Yes 1.94E+02 No No </=SL0.39-0.48 8.54E-01

Cadmium 7440-43-9 10 : 11 : 11 90.91 4.90E-01 9.20E+01 No 3.34E+00 Yes 4.51E+01 Yes Yes >SL0.48-0.6 1.09E+01

Calcium 7440-70-2 11 : 11 : 11 100.00 8.90E+02 3.20E+05 Yes 9.74E+04 Yes NA -- No EN51-240 7.75E+04

Chromium 7440-47-3 11 : 11 : 11 100.00 5.60E+00 2.00E+01 No 2.21E+01 No 4.48E+02 No No </=SL0.97-1.2 1.06E+01

Cobalt 7440-48-4 11 : 11 : 11 100.00 1.00E+00 1.60E+01 J No 9.40E+00 Yes 1.33E+03 No No </=SL0.97-1.2 5.62E+00

Copper 7440-50-8 11 : 11 : 11 100.00 8.30E+00 2.30E+02 J No 8.58E+01 Yes 4.09E+03 No No </=SL1.9-2.4 4.92E+01

Iron 7439-89-6 11 : 11 : 11 100.00 4.00E+03 2.40E+04 Yes 2.33E+04 Yes 7.20E+04 No No EN4.8-6 9.29E+03
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SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
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(mg/kg)

Mean 
Detected (d)

(mg/kg)

Lead 7439-92-1 10 : 11 : 11 90.91 7.60E+00 4.80E+02 No 1.30E+02 Yes 8.00E+02 No No </=SL0.48-0.6 1.14E+02

Magnesium 7439-95-4 11 : 11 : 11 100.00 1.60E+02 2.70E+04 Yes 1.23E+04 Yes NA -- No EN48-60 5.90E+03

Manganese 7439-96-5 11 : 11 : 11 100.00 7.90E+00 5.30E+02 No 5.52E+02 No 1.95E+03 No No </=SL0.97-1.2 1.79E+02

Mercury 7439-97-6 11 : 11 : 11 100.00 1.60E-02 5.00E-01 No 1.34E-01 Yes 3.10E+01 No No </=SL0.019-0.043 1.40E-01

Nickel 7440-02-0 11 : 11 : 11 100.00 4.40E+00 4.40E+01 No 3.30E+01 Yes 2.04E+03 No No </=SL3.9-4.8 1.57E+01

Potassium 7440-09-7 11 : 11 : 11 100.00 2.10E+02 2.30E+03 J Yes 3.01E+03 No NA -- No EN97-120 7.89E+02

Selenium 7782-49-2 5 : 11 : 11 45.45 7.10E-01 J 2.10E+01 No 1.24E+00 Yes 5.11E+02 No No </=SL0.97-3 5.34E+00

Silver 7440-22-4 4 : 11 : 11 36.36 1.90E-01 5.20E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.97-1.2 1.50E+00

Sodium 7440-23-5 9 : 11 : 11 81.82 1.80E+02 5.60E+02 Yes 4.60E+02 Yes NA -- No EN48-60 3.23E+02

Vanadium 7440-62-2 11 : 11 : 11 100.00 7.70E+00 4.10E+01 No 3.89E+01 Yes 1.02E+02 No No </=SL0.97-1.2 1.59E+01

Zinc 7440-66-6 11 : 11 : 11 100.00 1.20E+01 8.00E+03 J No 3.90E+02 Yes 3.06E+04 No No </=SL2-9.6 9.65E+02

Q SouthSiteSurface Soil

VOCs

1,2-Dichloroethene (total) 540-59-0 2 : 24 : 24 8.33 6.90E-03 J 1.60E-02 No NA -- 1.46E+01 No No </=SL0.008-0.025 1.15E-02

2-Butanone (MEK) 78-93-3 14 : 24 : 24 58.33 2.30E-03 2.40E-02 No NA -- 1.13E+04 No No </=SL0.023-0.062 1.16E-02

4-Methyl-2-pentanone (MI 108-10-1 6 : 24 : 24 25.00 3.65E-03 2.05E-02 J No NA -- 4.70E+03 No No </=SL0.02-0.061 1.01E-02

Acetone 67-64-1 17 : 24 : 24 70.83 1.30E-02 J 2.60E-01 J No NA -- 5.43E+03 No No </=SL0.058-0.12 1.07E-01

Benzene 71-43-2 13 : 24 : 24 54.17 1.10E-03 1.40E-02 J No NA -- 1.40E+00 No No </=SL0.004-0.012 3.86E-03

Carbon Disulfide 75-15-0 14 : 24 : 24 58.33 6.60E-04 7.60E-03 No NA -- 1.20E+02 No No </=SL0.0045-0.012 3.82E-03

Chlorobenzene 108-90-7 7 : 24 : 24 29.17 3.60E-04 2.75E-02 J No NA -- 5.31E+01 No No </=SL0.004-0.012 6.30E-03

Chloroform 67-66-3 1 : 24 : 24 4.17 1.80E-03 1.80E-03 No NA -- 4.70E-01 No No </=SL0.004-0.012 1.80E-03

Dichloromethane 75-09-2 2 : 24 : 24 8.33 2.90E-03 3.60E-03 No NA -- 2.05E+01 No No </=SL0.004-0.012 3.25E-03

Ethylbenzene 100-41-4 14 : 24 : 24 58.33 2.30E-04 1.30E-02 No 1.07E-03 Yes 7.42E+02 No No </=SL0.004-0.012 1.80E-03

Methyl N-Butyl Ketone 591-78-6 6 : 24 : 24 25.00 5.70E-03 1.90E-01 No NA -- 1.13E+04 No No </=SL0.02-0.062 8.61E-02

Tetrachloroethene 127-18-4 9 : 24 : 24 37.50 5.35E-04 1.70E+00 No 8.80E-04 Yes 1.31E+00 Yes Yes >SL0.004-0.012 2.33E-01

Toluene 108-88-3 19 : 24 : 24 79.17 1.00E-03 2.37E-01 No NA -- 2.21E+02 No No </=SL0.004-0.012 1.91E-02

Trichloroethene 79-01-6 8 : 24 : 24 33.33 1.25E-03 5.75E-02 J No NA -- 1.10E-01 No No </=SL0.004-0.012 1.41E-02

Xylenes, Total 1330-20-7 18 : 24 : 24 75.00 5.60E-04 1. 59E-01 J No 1.61E-03 Yes 8.98E+01 No No </=SL0.008-0.025 1.59E-02
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 24 : 24 4.17 3.10E-02 3.10E-02 No NA -- 4.10E+02 No No </=SL0.36-3.9 3.10E-02

1,4-Dichlorobenzene 106-46-7 2 : 24 : 24 8.33 8.20E-02 3.50E-01 No NA -- 7.87E+00 No No </=SL0.36-3.9 2.16E-01

2-Methylnaphthalene 91-57-6 2 : 24 : 24 8.33 5.50E-02 9.40E-02 J No NA -- 1.88E+01 No No </=SL0.36-3.9 7.45E-02

4-Chloroaniline 106-47-8 1 : 24 : 24 4.17 3.30E-01 3.30E-01 No NA -- 2.46E+02 No No </=SL0.73-7.8 3.30E-01

Acenaphthene 83-32-9 5 : 24 : 24 20.83 5.10E-02 J 2.90E-01 J No 4.20E-02 Yes 2.92E+03 No No </=SL0.36-3.9 1.28E-01

Anthracene 120-12-7 8 : 24 : 24 33.33 3.80E-02 9.20E-01 J No 1.20E-01 Yes 2.38E+04 No No </=SL0.36-3.9 3.87E-01

Benzo(a)anthracene 56-55-3 19 : 24 : 24 79.17 3.00E-02 2. 52E+00 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.36-3.9 5.55E-01

Benzo(a)pyrene 50-32-8 20 : 24 : 24 83.33 2.30E-02 J 2.98E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.38-3.9 5.18E-01

Benzo(b)fluoranthene 205-99-2 17 : 24 : 24 70.83 3.30E-02 3.30E+00 J No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.36-3.9 6.65E-01

Benzo(g,h,i)perylene 191-24-2 18 : 24 : 24 75.00 3.70E-02 2. 09E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.38-3.9 3.05E-01

Benzo(k)fluoranthene 207-08-9 20 : 24 : 24 83.33 3.20E-02 2. 50E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.38-3.9 3.85E-01

Benzyl Butyl Phthalate 85-68-7 6 : 24 : 24 25.00 1.00E-01 J 8.70E-01 J No NA -- 1.23E+04 No No </=SL0.36-3.9 3.39E-01

bis(2-Ethylhexyl)phthalate 117-81-7 16 : 24 : 24 66.67 3.20E-02 8. 60E+00 J No 3.53E-01 Yes 1.23E+02 No No </=SL0.38-3.9 1.08E+00

Carbazole 86-74-8 5 : 24 : 24 20.83 6.30E-02 5.20E-01 J No NA -- 8.62E+01 No No </=SL0.36-3.9 2.43E-01

Chrysene 218-01-9 22 : 24 : 24 91.67 2.30E-02 2.85E+00 No 2.35E-01 Yes 2.11E+02 No No </=SL0.38-3.9 5.36E-01

Dibenzo(a,h)anthracene 53-70-3 5 : 24 : 24 20.83 3.00E-02 4. 40E-01 J No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.38-3.9 1.58E-01

Dibenzofuran 132-64-9 4 : 24 : 24 16.67 2.40E-02 2.50E-01 J No NA -- 1.56E+02 No No </=SL0.36-3.9 9.65E-02

Diethyl Phthalate 84-66-2 1 : 24 : 24 4.17 7.80E-02 7.80E-02 No NA -- 4.92E+04 No No </=SL0.36-3.9 7.80E-02

Di-n-butylphthalate 84-74-2 6 : 24 : 24 25.00 5.10E-02 1.13E-01 No NA -- 6.16E+03 No No </=SL0.36-3.9 8.13E-02

Fluoranthene 206-44-0 21 : 24 : 24 87.50 3.40E-02 J 4.80E+00 J No 4.42E-01 Yes 2.20E+03 No No </=SL0.36-3.9 1.00E+00

Fluorene 86-73-7 5 : 24 : 24 20.83 3.40E-02 3.40E-01 J No NA -- 2.63E+03 No No </=SL0.36-3.9 1.31E-01

Hexachlorobenzene 118-74-1 1 : 24 : 24 4.17 5.50E-02 5.50E-02 No NA -- 1.08E+00 No No </=SL0.36-3.9 5.50E-02

Indeno(1,2,3-cd)pyrene 193-39-5 13 : 24 : 24 54.17 3.70E-02 1.20E+00 J No NA -- 2.11E+00 No No </=SL0.36-3.9 2.22E-01

Isophorone 78-59-1 2 : 24 : 24 8.33 1.80E-01 4.90E-01 No NA -- 5.12E+02 No No </=SL0.36-3.9 3.35E-01

Naphthalene 91-20-3 4 : 24 : 24 16.67 2.80E-02 3.30E-01 No NA -- 1.88E+01 No No </=SL0.36-3.9 1.60E-01

Phenanthrene 85-01-8 17 : 24 : 24 70.83 2.60E-02 J 3.80E+00 J No 2.89E-01 Yes 2.38E+04 No No </=SL0.36-3.9 7.70E-01

Pyrene 129-00-0 19 : 24 : 24 79.17 2.90E-02 4.95E+00 No 4.09E-01 Yes 2.91E+03 No No </=SL0.38-3.9 1.07E+00
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(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Pesticide

4,4'-DDD 72-54-8 5 : 22 : 22 22.73 1.20E-03 J 1.80E-02 No 9.24E-03 Yes 9.95E+00 No No </=SL0.0036-0.096 6.70E-03

4,4'-DDE 72-55-9 9 : 21 : 22 42.86 7.10E-04 5.65E-01 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0036-0.096 8.19E-02

4,4'-DDT 50-29-3 19 : 22 : 22 86.36 1.80E-03 J 2.60E+00 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.0038-0.17 3.92E-01

Aldrin 309-00-2 1 : 22 : 22 4.55 2.50E-03 2.50E-03 No 9.80E-03 No 1.00E-01 No No </=SL0.0019-0.049 2.50E-03

alpha-BHC 319-84-6 1 : 22 : 22 4.55 1.85E-01 J 1.85E-01 J No 2.40E-01 No 3.60E-01 No No </=SL0.0019-0.049 1.85E-01

alpha-Chlordane 5103-71-9 9 : 22 : 22 40.91 1.50E-04 J 5.65E-02 J No 1.24E-02 Yes 6.50E+00 No No </=SL0.0019-0.049 1.46E-02

beta-BHC 319-85-7 1 : 22 : 22 4.55 1.10E-02 J 1.10E-02 J No NA -- 1.26E+00 No No </=SL0.0019-0.049 1.10E-02

Dieldrin 60-57-1 14 : 22 : 22 63.64 3.90E-04 J 3.75E-01 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0038-0.096 7.08E-02

Endosulfan II 33213-65-9 1 : 22 : 22 4.55 1.25E-03 J 1.25E-03 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0036-0.096 1.25E-03

Endosulfan Sulfate 1031-07-8 3 : 22 : 22 13.64 5.50E-03 J 3.75E-02 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0036-0.096 2.10E-02

Endrin 72-20-8 2 : 22 : 22 9.09 2.40E-03 1.70E-01 J No 9.60E-03 Yes 1.85E+01 No No </=SL0.0036-0.096 8.62E-02

Endrin Aldehyde 7421-93-4 4 : 22 : 22 18.18 9.20E-04 J 1.70E-02 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0036-0.096 9.53E-03

Endrin Ketone 53494-70-5 5 : 22 : 22 22.73 5.20E-04 J 1.10E-01 J No NA -- 1.85E+01 No No </=SL0.0036-0.096 2.35E-02

gamma-BHC (Lindane) 58-89-9 1 : 22 : 22 4.55 7.40E-03 J 7.40E-03 J No NA -- 1.74E+00 No No </=SL0.0019-0.049 7.40E-03

gamma-Chlordane 5103-74-2 6 : 22 : 22 27.27 5.30E-04 J 4.00E-01 J No 9.97E-02 Yes 6.50E+00 No No </=SL0.0019-0.049 9.44E-02

Heptachlor Epoxide 1024-57-3 10 : 22 : 22 45.45 2.30E-04 J 7.60E-02 J No 1.27E-02 Yes 1.90E-01 No No </=SL0.0019-0.049 1.73E-02

Methoxychlor 72-43-5 1 : 22 : 22 4.55 9.20E-02 J 9.20E-02 J No 5.60E-03 Yes 3.08E+02 No No </=SL0.019-0.49 9.20E-02

Herbicide

2,4,5-T 93-76-5 4 : 24 : 24 16.67 1.30E-03 J 8.90E-03 No NA -- 6.16E+02 No No </=SL0.0092-0.24 6.25E-03

2,4,5-TP (Silvex) 93-72-1 1 : 24 : 24 4.17 2.30E-03 2.30E-03 No NA -- 4.92E+02 No No </=SL0.0092-0.24 2.30E-03

2,4-D 94-75-7 11 : 24 : 24 45.83 4.70E-03 J 2.00E-02 No 1.16E-02 Yes 7.68E+02 No No </=SL0.0092-0.24 9.72E-03

2,4-DB 94-82-6 1 : 24 : 24 4.17 2.80E-02 J 2.80E-02 J No NA -- 4.92E+02 No No </=SL0.0092-0.24 2.80E-02

Dicamba 1918-00-9 1 : 24 : 24 4.17 2.00E-03 2.00E-03 No NA -- 1.85E+03 No No </=SL0.0092-0.57 2.00E-03

Dichlorprop 120-36-5 7 : 24 : 24 29.17 1.50E-03 J 2.50E-02 No 1.14E-01 No 4.92E+02 No No </=SL0.11-2.8 7.67E-03

MCPA (2-Methyl-4-Chloro 94-74-6 7 : 24 : 24 29.17 6.00E-01 J 3.70E+00 J No NA -- 3.08E+01 No No </=SL2.2-57 1.61E+00

MCPP 93-65-2 14 : 24 : 24 58.33 5.70E-01 1.50E+01 No 8.80E+00 Yes 6.16E+01 No No </=SL2.3-57 3.65E+00

Pentachlorophenol 87-86-5 19 : 24 : 24 79.17 1.10E-03 J 2.95E+00 J No 4.57E-03 Yes 9.00E+00 No No </=SL0.0095-0.49 1.69E-01
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

PCBs

TOTAL PCBs Total PCBs 16 : 22 : 22 72.73 9.30E-02 1.39E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 3.15E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 22 : 22 : 22 100.00 5.27E-05 7.11E-03 No 4.31E-05 Yes 1.00E-03 Yes Yes >SL- 5.55E-04

Metals

Aluminum 7429-90-5 24 : 24 : 24 100.00 3.80E+03 1.40E+04 No 1.38E+04 Yes 9.21E+04 No No </=SL20.9-29 9.00E+03

Antimony 7440-36-0 12 : 24 : 24 50.00 5.20E-01 4.70E+01 J No 2.63E+00 Yes 4.09E+01 Yes Yes >SL2-2.9 7.16E+00

Arsenic 7440-38-2 24 : 24 : 24 100.00 3.30E+00 3.30E+01 No 1.24E+01 Yes 1.59E+00 Yes Yes >SL1-1.4 8.29E+00

Barium 7440-39-3 24 : 24 : 24 100.00 8.60E+01 1.40E+03 No 3.07E+02 Yes 6.66E+03 No No </=SL1-1.4 4.21E+02

Beryllium 7440-41-7 24 : 24 : 24 100.00 2.80E-01 9.90E-01 No 9.02E-01 Yes 1.94E+02 No No </=SL0.42-0.57 6.34E-01

Cadmium 7440-43-9 24 : 24 : 24 100.00 4.10E-01 8.00E+03 No 3.34E+00 Yes 4.51E+01 Yes Yes >SL0.52-0.71 3.39E+02

Calcium 7440-70-2 24 : 24 : 24 100.00 6.40E+03 7.15E+04 Yes 9.74E+04 No NA -- No EN52.3-71 1.53E+04

Chromium 7440-47-3 24 : 24 : 24 100.00 8.00E+00 6.60E+02 No 2.21E+01 Yes 4.48E+02 Yes Yes >SL1-1.4 6.00E+01

Cobalt 7440-48-4 24 : 24 : 24 100.00 5.00E+00 J 2.00E+01 No 9.40E+00 Yes 1.33E+03 No No </=SL1-1.4 8.94E+00

Copper 7440-50-8 24 : 24 : 24 100.00 7.00E+00 1.74E+03 No 8.58E+01 Yes 4.09E+03 No No </=SL2.1-2.9 2.25E+02

Iron 7439-89-6 24 : 24 : 24 100.00 9.20E+03 9.00E+04 Yes 2.33E+04 Yes 7.20E+04 Yes No EN5.2-7.1 2.36E+04

Lead 7439-92-1 24 : 24 : 24 100.00 1.50E+01 3.10E+03 No 1.30E+02 Yes 8.00E+02 No No </=SL0.52-0.71 4.03E+02

Magnesium 7439-95-4 24 : 24 : 24 100.00 2.70E+03 5.80E+03 Yes 1.23E+04 No NA -- No EN52.3-71 4.18E+03

Manganese 7439-96-5 24 : 24 : 24 100.00 2.40E+02 2.10E+03 No 5.52E+02 Yes 1.95E+03 Yes Yes >SL1-1.4 5.29E+02

Mercury 7439-97-6 23 : 23 : 23 100.00 2.10E-02 1.40E+02 No 1.34E-01 Yes 3.10E+01 Yes Yes >SL0.022-0.52 6.63E+00

Nickel 7440-02-0 24 : 24 : 24 100.00 1.10E+01 5.00E+02 No 3.30E+01 Yes 2.04E+03 No No </=SL4.2-5.7 4.77E+01

Potassium 7440-09-7 24 : 24 : 24 100.00 7.10E+02 2.30E+03 Yes 3.01E+03 No NA -- No EN104-140 1.32E+03

Selenium 7782-49-2 3 : 24 : 24 12.50 1.40E+00 2.75E+00 J No 1.24E+00 Yes 5.11E+02 No No </=SL1-3.5 1.98E+00

Silver 7440-22-4 15 : 24 : 24 62.50 1.10E-01 1.27E+01 No 9.10E-01 Yes 5.11E+02 No No </=SL1-1.4 2.60E+00

Sodium 7440-23-5 13 : 24 : 24 54.17 1.10E+02 8.70E+02 Yes 4.60E+02 Yes NA -- No EN52.3-71 3.14E+02

Thallium 7440-28-0 5 : 24 : 24 20.83 7.90E-01 3.30E+00 No NA -- 6.75E+00 No No </=SL1-6.6 1.61E+00

Vanadium 7440-62-2 24 : 24 : 24 100.00 1.30E+01 3.60E+01 No 3.89E+01 No 1.02E+02 No No </=SL1-1.4 2.45E+01

Zinc 7440-66-6 24 : 24 : 24 100.00 1.00E+02 1.20E+04 No 3.90E+02 Yes 3.06E+04 No No </=SL2.1-2.9 1.17E+03
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

RSiteSurface Soil

VOCs

1,2-Dichloroethane 107-06-2 2 : 4 : 4 50.00 1.50E-03 2.60E-03 No NA -- 6.00E-01 No No </=SL.0053-0.007 2.05E-03

1,2-Dichloroethene (total) 540-59-0 1 : 4 : 4 25.00 9.40E-04 9.40E-04 No NA -- 1.46E+01 No No </=SL0.011-0.014 9.40E-04

2-Butanone (MEK) 78-93-3 4 : 4 : 4 100.00 3.10E-03 1.60E-02 No NA -- 1.13E+04 No No </=SL0.027-0.035 1.23E-02

4-Methyl-2-pentanone (MI 108-10-1 1 : 4 : 4 25.00 1.00E-02 1.00E-02 No NA -- 4.70E+03 No No </=SL0.027-0.035 1.00E-02

Acetone 67-64-1 4 : 4 : 4 100.00 1.10E-02 1.50E-01 No NA -- 5.43E+03 No No </=SL0.053-0.071 9.73E-02

Benzene 71-43-2 4 : 4 : 4 100.00 6.80E-04 2.10E-03 No NA -- 1.40E+00 No No </=SL.0053-0.007 1.44E-03

Chlorobenzene 108-90-7 3 : 4 : 4 75.00 1.80E-03 6.40E-02 No NA -- 5.31E+01 No No </=SL.0053-0.007 2.28E-02

Ethylbenzene 100-41-4 4 : 4 : 4 100.00 2.40E-04 1.90E-03 No 1.07E-03 Yes 7.42E+02 No No </=SL.0053-0.007 7.08E-04

Tetrachloroethene 127-18-4 3 : 4 : 4 75.00 2.60E-03 1.20E-02 No 8.80E-04 Yes 1.31E+00 No No </=SL.0053-0.007 8.20E-03

Toluene 108-88-3 1 : 4 : 4 25.00 1.80E-03 1.80E-03 No NA -- 2.21E+02 No No </=SL.0053-0.007 1.80E-03

Trichloroethene 79-01-6 3 : 4 : 4 75.00 3.00E-04 1. 90E-02 No NA -- 1.10E-01 No No </=SL.0053-0.007 1.04E-02

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 9.50E-04 9.10E-03 No 1.61E-03 Yes 8.98E+01 No No </=SL0.011-0.014 3.78E-03

SVOCs

Benzo(a)anthracene 56-55-3 2 : 4 : 4 50.00 3.00E-02 3. 30E-02 No 1.97E-01 No 2.11E+00 No No </=SL0.35-0.37 3.15E-02

Benzo(a)pyrene 50-32-8 2 : 4 : 4 50.00 2.60E-02 3.30E-02 No 4.80E-01 No 2.10E-01 No No </=SL0.35-0.37 2.95E-02

Benzo(b)fluoranthene 205-99-2 2 : 4 : 4 50.00 3.00E-02 3.20E-02 No 2.60E-01 No 2.11E+00 No No </=SL0.35-0.37 3.10E-02

Benzo(g,h,i)perylene 191-24-2 2 : 4 : 4 50.00 2.50E-02 4. 50E-02 No 5.20E-01 No 2.91E+03 No No </=SL0.35-0.37 3.50E-02

Benzo(k)fluoranthene 207-08-9 2 : 4 : 4 50.00 2.60E-02 3. 50E-02 No 2.10E-01 No 2.11E+01 No No </=SL0.35-0.37 3.05E-02

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25.00 7.80E-02 7. 80E-02 No 3.53E-01 No 1.23E+02 No No </=SL0.35-0.37 7.80E-02

Chrysene 218-01-9 3 : 4 : 4 75.00 2.00E-02 5.10E-02 No 2.35E-01 No 2.11E+02 No No </=SL0.35-0.37 3.43E-02

Fluoranthene 206-44-0 1 : 4 : 4 25.00 3.90E-02 3.90E-02 No 4.42E-01 No 2.20E+03 No No </=SL0.35-0.37 3.90E-02

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 4 25.00 4.30E-02 4.30E-02 No NA -- 2.11E+00 No No </=SL0.35-0.37 4.30E-02

Phenanthrene 85-01-8 2 : 4 : 4 50.00 2.10E-02 3.00E-02 No 2.89E-01 No 2.38E+04 No No </=SL0.35-0.37 2.55E-02

Pyrene 129-00-0 1 : 4 : 4 25.00 4.80E-02 4.80E-02 No 4.09E-01 No 2.91E+03 No No </=SL0.35-0.37 4.80E-02

Pesticide

4,4'-DDT 50-29-3 1 : 4 : 4 25.00 2.70E-03 J 2.70E-03 J No 4.95E-02 No 7.00E+00 No No </=SL.0035-0.007 2.70E-03

Dieldrin 60-57-1 3 : 4 : 4 75.00 3.70E-04 J 1.40E-03 J No 1.32E-02 No 1.10E-01 No No </=SL.0035-0.007 9.23E-04
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)
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Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 
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(mg/kg)
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COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

gamma-Chlordane 5103-74-2 1 : 4 : 4 25.00 2.30E-04 J 2.30E-04 J No 9.97E-02 No 6.50E+00 No No </=SL.0018-0.003 2.30E-04

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 4 : 4 25.00 9.30E-03 J 9.30E-03 J No NA -- 4.92E+02 No No </=SL0.009-0.045 9.30E-03

2,4-D 94-75-7 1 : 4 : 4 25.00 5.50E-02 J 5.50E-02 J No 1.16E-02 Yes 7.68E+02 No No </=SL0.018-0.045 5.50E-02

2,4-DB 94-82-6 3 : 4 : 4 75.00 2.60E-02 J 6.00E-02 J No NA -- 4.92E+02 No No </=SL0.009-0.045 3.83E-02

Dichlorprop 120-36-5 4 : 4 : 4 100.00 4.40E-02 J 1.00E-01 J No 1.14E-01 No 4.92E+02 No No </=SL0.11-0.54 7.75E-02

MCPP 93-65-2 4 : 4 : 4 100.00 5.20E+00 J 5.10E+01 J No 8.80E+00 Yes 6.16E+01 No No </=SL2.2-11 3.70E+01

PCBs

TOTAL PCBs Total PCBs 1 : 4 : 4 25.00 6.62E-03 6.62E-03 No 2.50E-01 No 1.00E+00 No No </=SL- 6.62E-03

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 7.60E+03 J 1.00E+04 J No 1.38E+04 No 9.21E+04 No No </=SL19-22 8.75E+03

Antimony 7440-36-0 1 : 4 : 4 25.00 4.40E-01 J 4.40E-01 J No 2.63E+00 No 4.09E+01 No No </=SL1.9-2.2 4.40E-01

Arsenic 7440-38-2 4 : 4 : 4 100.00 5.50E+00 7.20E+00 No 1.24E+01 No 1.59E+00 Yes No </=BKG0.97-1.1 6.35E+00

Barium 7440-39-3 4 : 4 : 4 100.00 1.10E+02 J 1.50E+02 J No 3.07E+02 No 6.66E+03 No No </=SL0.97-1.1 1.25E+02

Beryllium 7440-41-7 4 : 4 : 4 100.00 4.80E-01 6.80E-01 No 9.02E-01 No 1.94E+02 No No </=SL0.39-0.45 5.63E-01

Cadmium 7440-43-9 2 : 4 : 4 50.00 4.90E-01 J 7.60E-01 J No 3.34E+00 No 4.51E+01 No No </=SL0.48-0.56 6.25E-01

Calcium 7440-70-2 4 : 4 : 4 100.00 4.40E+03 6.40E+03 Yes 9.74E+04 No NA -- No EN48-56 5.60E+03

Chromium 7440-47-3 4 : 4 : 4 100.00 1.30E+01 1.70E+01 No 2.21E+01 No 4.48E+02 No No </=SL0.97-1.1 1.53E+01

Cobalt 7440-48-4 4 : 4 : 4 100.00 6.80E+00 1.50E+01 J No 9.40E+00 Yes 1.33E+03 No No </=SL0.97-1.1 9.25E+00

Copper 7440-50-8 4 : 4 : 4 100.00 1.50E+01 2.50E+01 No 8.58E+01 No 4.09E+03 No No </=SL1.9-2.2 1.95E+01

Iron 7439-89-6 4 : 4 : 4 100.00 1.50E+04 1.80E+04 Yes 2.33E+04 No 7.20E+04 No No EN4.8-5.6 1.68E+04

Lead 7439-92-1 4 : 4 : 4 100.00 8.60E+00 J 3.30E+01 J No 1.30E+02 No 8.00E+02 No No </=SL0.48-0.56 1.76E+01

Magnesium 7439-95-4 4 : 4 : 4 100.00 3.40E+03 J 4.80E+03 J Yes 1.23E+04 No NA -- No EN48-56 4.33E+03

Manganese 7439-96-5 4 : 4 : 4 100.00 5.50E+02 1.20E+03 No 5.52E+02 Yes 1.95E+03 No No </=SL0.97-1.1 7.50E+02

Mercury 7439-97-6 4 : 4 : 4 100.00 3.70E-02 7.60E-02 No 1.34E-01 No 3.10E+01 No No </=SL0.019-0.02 5.90E-02

Nickel 7440-02-0 4 : 4 : 4 100.00 1.70E+01 2.10E+01 No 3.30E+01 No 2.04E+03 No No </=SL3.9-4.5 1.90E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 7.90E+02 J 1.00E+03 J Yes 3.01E+03 No NA -- No EN97-110 8.73E+02

Sodium 7440-23-5 4 : 4 : 4 100.00 8.70E+01 J 1.20E+02 J Yes 4.60E+02 No NA -- No EN48-56 1.02E+02

Vanadium 7440-62-2 4 : 4 : 4 100.00 2.70E+01 J 3.40E+01 J No 3.89E+01 No 1.02E+02 No No </=SL0.97-1.1 3.00E+01
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Constituent (i)

FOD (a) % FOD 
(b)
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Detect and 
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(mg/kg)
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Zinc 7440-66-6 4 : 4 : 4 100.00 4.30E+01 J 1.20E+02 J No 3.90E+02 No 3.06E+04 No No </=SL1.9-2.2 7.53E+01

SSiteSurface Soil

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 4 : 4 25.00 6.60E-03 6.60E-03 No NA -- 6.94E+02 No No </=SL.0045-0.006 6.60E-03

1,1-Dichloroethane 75-34-3 2 : 4 : 4 50.00 6.60E-04 5.60E-03 No NA -- 1.74E+02 No No </=SL.0045-0.006 3.13E-03

2-Butanone (MEK) 78-93-3 3 : 4 : 4 75.00 2.40E-03 2.60E-02 No NA -- 1.13E+04 No No </=SL0.027-0.034 1.22E-02

Acetone 67-64-1 3 : 4 : 4 75.00 1.40E-02 1.70E-01 No NA -- 5.43E+03 No No </=SL0.054-0.068 7.67E-02

Benzene 71-43-2 2 : 4 : 4 50.00 1.40E-03 1.50E-03 No NA -- 1.40E+00 No No </=SL.0054-0.006 1.45E-03

Carbon Disulfide 75-15-0 1 : 4 : 4 25.00 4.80E-03 4.80E-03 No NA -- 1.20E+02 No No </=SL.0045-0.006 4.80E-03

Chlorobenzene 108-90-7 1 : 4 : 4 25.00 4.70E-04 4.70E-04 No NA -- 5.31E+01 No No </=SL.0045-0.006 4.70E-04

Ethylbenzene 100-41-4 3 : 4 : 4 75.00 1.10E-03 1.30E-02 No 1.07E-03 Yes 7.42E+02 No No </=SL.0054-0.006 5.07E-03

Styrene (Monomer) 100-42-5 1 : 4 : 4 25.00 3.70E-04 3.70E-04 No 3.37E-03 No 1.81E+03 No No </=SL.0045-0.006 3.70E-04

Tetrachloroethene 127-18-4 3 : 4 : 4 75.00 8.30E-04 3.00E-03 No 8.80E-04 Yes 1.31E+00 No No </=SL.0054-0.006 2.08E-03

Toluene 108-88-3 2 : 4 : 4 50.00 6.20E-03 3.00E-02 No NA -- 2.21E+02 No No </=SL.0054-0.006 1.81E-02

Trichloroethene 79-01-6 2 : 4 : 4 50.00 4.70E-04 1. 90E-03 No NA -- 1.10E-01 No No </=SL.0045-0.006 1.19E-03

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 4.20E-03 7.10E-02 No 1.61E-03 Yes 8.98E+01 No No </=SL0.011-0.014 2.65E-02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 4 25.00 3.60E+01 3. 60E+01 No NA -- 2.16E+01 Yes Yes >SL0.37-14 3.60E+01

1,2-Dichlorobenzene 95-50-1 1 : 4 : 4 25.00 3.70E+01 3.70E+01 No NA -- 4.10E+02 No No </=SL0.37-14 3.70E+01

1,3-Dichlorobenzene 541-73-1 1 : 4 : 4 25.00 1.00E+00 1.00E+00 No NA -- 2.09E+02 No No </=SL0.37-14 1.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 4 : 4 25.00 7.50E+00 7.50E+00 No NA -- 7.87E+00 No No </=SL0.37-14 7.50E+00

2,4,5-Trichlorophenol 95-95-4 1 : 4 : 4 25.00 1.10E+00 1.10E+00 No NA -- 6.16E+03 No No </=SL0.37-14 1.10E+00

2,4,6-Trichlorophenol 88-06-2 1 : 4 : 4 25.00 8.20E+00 8.20E+00 No NA -- 6.16E+00 Yes Yes >SL0.37-14 8.20E+00

2,4-Dichlorophenol 120-83-2 1 : 4 : 4 25.00 2.30E+00 2.30E+00 No NA -- 1.85E+02 No No </=SL0.37-14 2.30E+00

2-Methylnaphthalene 91-57-6 1 : 4 : 4 25.00 1.10E+01 1.10E+01 No NA -- 1.88E+01 No No </=SL0.37-14 1.10E+01

2-Nitroaniline 88-74-4 1 : 4 : 4 25.00 4.60E+00 4.60E+00 No NA -- 1.83E+02 No No </=SL1.9-74 4.60E+00

4-Nitroaniline 100-01-6 1 : 4 : 4 25.00 5.70E+01 5.70E+01 No NA -- 8.20E+01 No No </=SL1.9-74 5.70E+01

Acenaphthene 83-32-9 1 : 4 : 4 25.00 1.20E+00 1.20E+00 No 4.20E-02 Yes 2.92E+03 No No </=SL0.37-14 1.20E+00

Benzo(a)anthracene 56-55-3 2 : 4 : 4 50.00 9.50E-02 8. 00E+00 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.37-14 4.05E+00
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Benzo(a)pyrene 50-32-8 2 : 4 : 4 50.00 1.30E-01 5.40E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.37-14 2.77E+00

Benzo(b)fluoranthene 205-99-2 2 : 4 : 4 50.00 2.40E-01 6.60E+00 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.37-14 3.42E+00

Benzo(g,h,i)perylene 191-24-2 3 : 4 : 4 75.00 3.70E-02 J 4.20E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.37-14 1.45E+00

Benzo(k)fluoranthene 207-08-9 1 : 4 : 4 25.00 6.40E+00 6. 40E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.37-14 6.40E+00

Benzyl Butyl Phthalate 85-68-7 1 : 4 : 4 25.00 1.20E+02 1.20E+02 No NA -- 1.23E+04 No No </=SL0.37-14 1.20E+02

bis(2-Ethylhexyl)phthalate 117-81-7 4 : 4 : 4 100.00 5.40E-01 J 3.90E+00 No 3.53E-01 Yes 1.23E+02 No No </=SL0.37-14 1.69E+00

Chrysene 218-01-9 2 : 4 : 4 50.00 1.40E-01 2.00E+01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.37-14 1.01E+01

Dibenzo(a,h)anthracene 53-70-3 1 : 4 : 4 25.00 1.80E+00 1. 80E+00 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.37-14 1.80E+00

Di-n-butylphthalate 84-74-2 1 : 4 : 4 25.00 4.10E-02 4.10E-02 No NA -- 6.16E+03 No No </=SL0.37-14 4.10E-02

Di-n-octylphthalate 117-84-0 2 : 4 : 4 50.00 2.80E-02 1. 30E+00 No NA -- 2.46E+03 No No </=SL0.37-14 6.64E-01

Dinoseb 88-85-7 1 : 4 : 4 25.00 1.70E+00 1.70E+00 No NA -- 6.16E+01 No No </=SL0.37-14 1.70E+00

Fluoranthene 206-44-0 2 : 4 : 4 50.00 1.60E-01 4.20E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.37-14 2.18E+00

Fluorene 86-73-7 1 : 4 : 4 25.00 1.20E+00 1.20E+00 No NA -- 2.63E+03 No No </=SL0.37-14 1.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 3 : 4 : 4 75.00 3.10E-02 J 1.30E+00 No NA -- 2.11E+00 No No </=SL0.37-14 4.80E-01

Naphthalene 91-20-3 1 : 4 : 4 25.00 2.10E+00 2.10E+00 No NA -- 1.88E+01 No No </=SL0.37-14 2.10E+00

Phenanthrene 85-01-8 2 : 4 : 4 50.00 5.60E-02 9.20E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.37-14 4.63E+00

Pyrene 129-00-0 2 : 4 : 4 50.00 1.60E-01 2.80E+01 No 4.09E-01 Yes 2.91E+03 No No </=SL0.37-14 1.41E+01

Pesticide

4,4'-DDD 72-54-8 2 : 2 : 2 100.00 2.80E-03 J 1.70E+00 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0037-3.6 8.51E-01

4,4'-DDE 72-55-9 2 : 2 : 2 100.00 3.60E-03 J 3.30E+00 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0037-3.6 1.65E+00

4,4'-DDT 50-29-3 2 : 2 : 2 100.00 1.10E-02 J 1.60E+01 J No 4.95E-02 Yes 7.00E+00 Yes Yes >SL0.0037-3.6 8.01E+00

beta-BHC 319-85-7 2 : 2 : 2 100.00 7.70E-04 J 2.60E+01 J No NA -- 1.26E+00 Yes Yes >SL0.0019-1.8 1.30E+01

delta-BHC 319-86-8 1 : 2 : 2 50.00 7.40E-01 J 7.40E-01 J No 6.80E-02 Yes 3.60E-01 Yes Yes >SL0.0019-1.8 7.40E-01

Dieldrin 60-57-1 1 : 2 : 2 50.00 1.40E-02 1.40E-02 No 1.32E-02 Yes 1.10E-01 No No </=SL0.0037-3.6 1.40E-02

Endosulfan II 33213-65-9 2 : 2 : 2 100.00 1.20E-03 J 5.40E+00 No 1.16E-03 Yes 3.69E+02 No No </=SL0.0037-3.6 2.70E+00

Endrin 72-20-8 2 : 2 : 2 100.00 4.60E-03 J 1.00E+01 No 9.60E-03 Yes 1.85E+01 No No </=SL0.0037-3.6 5.00E+00

Endrin Aldehyde 7421-93-4 1 : 2 : 2 50.00 7.40E-03 7.40E-03 No 8.80E-03 No 1.85E+01 No No </=SL0.0037-3.6 7.40E-03

gamma-BHC (Lindane) 58-89-9 1 : 2 : 2 50.00 7.50E+00 J 7.50E+00 J No NA -- 1.74E+00 Yes Yes >SL0.0019-1.8 7.50E+00

gamma-Chlordane 5103-74-2 2 : 2 : 2 100.00 1.30E-03 J 2.70E+00 J No 9.97E-02 Yes 6.50E+00 No No </=SL0.0019-1.8 1.35E+00

Heptachlor 76-44-8 1 : 2 : 2 50.00 1.50E+00 J 1.50E+00 J No 1.48E-01 Yes 3.80E-01 Yes Yes >SL0.0019-1.8 1.50E+00
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 4 : 4 25.00 2.50E-01 J 2.50E-01 J No NA -- 4.92E+02 No No </=SL0.0092-0.18 2.50E-01

2,4-D 94-75-7 1 : 4 : 4 25.00 3.30E+00 J 3.30E+00 J No 1.16E-02 Yes 7.68E+02 No No </=SL0.0092-0.18 3.30E+00

Dicamba 1918-00-9 1 : 4 : 4 25.00 2.20E-03 2.20E-03 No NA -- 1.85E+03 No No </=SL0.0095-0.43 2.20E-03

MCPP 93-65-2 1 : 4 : 4 25.00 8.40E+00 8.40E+00 No 8.80E+00 No 6.16E+01 No No </=SL2.2-43 8.40E+00

Pentachlorophenol 87-86-5 3 : 4 : 4 75.00 1.10E-02 J 4.40E+02 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.0095-74 1.47E+02

PCBs

TOTAL PCBs Total PCBs 2 : 2 : 2 100.00 1.38E-01 1.01E+03 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 5.04E+02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2 : 2 : 2 100.00 7.94E-06 1.64E-04 No 4.31E-05 Yes 1.00E-03 No No </=SL- 8.61E-05

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 3.30E+03 9.40E+03 No 1.38E+04 No 9.21E+04 No No </=SL20-20 6.33E+03

Antimony 7440-36-0 2 : 4 : 4 50.00 5.80E-01 J 8.00E-01 J No 2.63E+00 No 4.09E+01 No No </=SL2-2.4 6.90E-01

Arsenic 7440-38-2 4 : 4 : 4 100.00 3.60E+00 6.60E+00 No 1.24E+01 No 1.59E+00 Yes No </=BKG0.99-1 5.45E+00

Barium 7440-39-3 4 : 4 : 4 100.00 7.90E+01 1.20E+02 J No 3.07E+02 No 6.66E+03 No No </=SL0.99-1 9.83E+01

Beryllium 7440-41-7 4 : 4 : 4 100.00 2.40E-01 4.80E-01 No 9.02E-01 No 1.94E+02 No No </=SL0.4-0.4 3.80E-01

Cadmium 7440-43-9 4 : 4 : 4 100.00 3.30E-01 1.60E+00 J No 3.34E+00 No 4.51E+01 No No </=SL0.49-0.51 8.85E-01

Calcium 7440-70-2 4 : 4 : 4 100.00 4.90E+03 2.00E+05 Yes 9.74E+04 Yes NA -- No EN49-250 5.60E+04

Chromium 7440-47-3 4 : 4 : 4 100.00 7.30E+00 2.30E+01 No 2.21E+01 Yes 4.48E+02 No No </=SL0.99-1 1.73E+01

Cobalt 7440-48-4 4 : 4 : 4 100.00 3.80E+00 9.40E+00 J No 9.40E+00 No 1.33E+03 No No </=SL0.99-1 6.15E+00

Copper 7440-50-8 4 : 4 : 4 100.00 1.20E+01 4.60E+01 No 8.58E+01 No 4.09E+03 No No </=SL2-2 2.53E+01

Iron 7439-89-6 4 : 4 : 4 100.00 7.20E+03 1.50E+04 Yes 2.33E+04 No 7.20E+04 No No EN4.9-5.1 1.12E+04

Lead 7439-92-1 4 : 4 : 4 100.00 1.90E+01 7.50E+01 J No 1.30E+02 No 8.00E+02 No No </=SL0.49-0.51 4.58E+01

Magnesium 7439-95-4 4 : 4 : 4 100.00 2.60E+03 J 8.90E+03 J Yes 1.23E+04 No NA -- No EN49-51 4.78E+03

Manganese 7439-96-5 4 : 4 : 4 100.00 9.10E+01 6.70E+02 No 5.52E+02 Yes 1.95E+03 No No </=SL0.99-1 4.00E+02

Mercury 7439-97-6 4 : 4 : 4 100.00 2.10E-02 1.70E-01 No 1.34E-01 Yes 3.10E+01 No No </=SL0.02-0.022 8.20E-02

Nickel 7440-02-0 4 : 4 : 4 100.00 1.00E+01 2.00E+01 No 3.30E+01 No 2.04E+03 No No </=SL4-4 1.48E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 6.60E+02 1.10E+03 Yes 3.01E+03 No NA -- No EN99-100 8.85E+02

Sodium 7440-23-5 4 : 4 : 4 100.00 7.90E+01 J 1.70E+02 J Yes 4.60E+02 No NA -- No EN49-51 1.27E+02
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RAGS PART D TABLE 2.1
COPC SELECTION - SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Vanadium 7440-62-2 4 : 4 : 4 100.00 1.10E+01 2.70E+01 No 3.89E+01 No 1.02E+02 No No </=SL0.99-1 1.98E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 7.40E+01 2.20E+02 J No 3.90E+02 No 3.06E+04 No No </=SL2-2 1.20E+02

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.

(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration  in off-site sampling locations. Calculated in Appendix C.
(f) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for industrial soil. PRGs for noncarcinogenic constituents were adjusted for a hazard index of 0.1 to account for cumulative 
effects.

(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level. The average is used for lead based on the model used to evaluate lead exposure 
(Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 
1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the soil screening level.
(i) Only constituents detected at least once in the specified area/medium are included here.
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

OSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 4 : 14 : 14 28.57 6.30E-03 1.70E+01 No NA -- 6.94E+02 No No </=SL0.0037-17 4.73E+00

2-Butanone 78-93-3 3 : 14 : 14 21.43 5.80E-03 2.30E-02 No NA -- 1.13E+04 No No </=SL0.019-87 1.53E-02

4-Methyl-2-pentanone 108-10-1 1 : 14 : 14 7.14 2.21E-01 J 2.21E-01 J No 2.00E-03 Yes 4.70E+03 No No </=SL0.019-87 2.21E-01

Acetone 67-64-1 6 : 13 : 14 46.15 8.30E-03 1.15E+00 No NA -- 5.43E+03 No No </=SL0.042-170 2.28E-01

Benzene 71-43-2 10 : 14 : 14 71.43 1.10E-03 5.00E+02 No NA -- 1.40E+00 Yes Yes >SL0.0038-3.2 6.34E+01

Carbon Disulfide 75-15-0 2 : 14 : 14 14.29 1.70E-03 2.30E-03 No NA -- 1.20E+02 No No </=SL0.0038-17 2.00E-03

Chlorobenzene 108-90-7 8 : 14 : 14 57.14 6.50E-02 7.60E+02 No NA -- 5.31E+01 Yes Yes >SL0.0037-25 1.89E+02

Chloroform 67-66-3 2 : 14 : 14 14.29 3.00E-03 6.60E-03 No NA -- 4.70E-01 No No </=SL0.0037-17 4.80E-03

Chloromethane 74-87-3 1 : 14 : 14 7.14 1.80E+00 1.80E+00 No 9.00E-04 Yes 1.56E+01 No No </=SL0.0037-17 1.80E+00

Dichloromethane 75-09-2 2 : 14 : 14 14.29 9.20E+00 1.40E+01 No 6.50E-03 Yes 2.05E+01 No No </=SL0.0037-17 1.16E+01

Ethylbenzene 100-41-4 11 : 14 : 14 78.57 3.80E-04 2.80E+03 No 9.52E-04 Yes 7.42E+02 Yes Yes >SL0.0038-3.2 3.30E+02

Tetrachloroethene 127-18-4 3 : 14 : 14 21.43 1.00E-03 3.00E+00 No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0037-17 1.80E+00

Toluene 108-88-3 11 : 14 : 14 78.57 1.60E-03 3.90E+02 No NA -- 2.21E+02 Yes Yes >SL0.0038-3.2 4.16E+01

Trichloroethylene 79-01-6 1 : 14 : 14 7.14 5.80E-04 5.80E-04 No NA -- 1.10E-01 No No </=SL0.0037-17 5.80E-04

Xylenes, Total 1330-20-7 11 : 14 : 14 78.57 1.30E-03 1. 40E+04 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0076-50 1.60E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 5 : 13 : 14 38.46 3.00E-02 J 2.30E+01 No NA -- 2.16E+01 Yes Yes >SL0.38-40 1.12E+01

1,2-Dichlorobenzene 95-50-1 7 : 13 : 14 53.85 3.60E-02 7.85E+01 J No NA -- 4.10E+02 No No </=SL0.38-40 2.71E+01

1,3-Dichlorobenzene 541-73-1 2 : 13 : 14 15.38 3.00E+00 5.20E+00 No NA -- 2.09E+02 No No </=SL0.38-110 4.10E+00

1,4-Dichlorobenzene 106-46-7 6 : 13 : 14 46.15 4.60E-02 J 4.70E+01 J No NA -- 7.87E+00 Yes Yes >SL0.38-40 1.94E+01

2,4,5-Trichlorophenol 95-95-4 2 : 13 : 14 15.38 5.00E-01 1.00E+00 J No NA -- 6.16E+03 No No </=SL0.38-110 7.50E-01

2,4,6-Trichlorophenol 88-06-2 5 : 13 : 14 38.46 1.10E+00 J 6.90E+00 No NA -- 6.16E+00 Yes Yes >SL0.38-40 3.50E+00

2,4-Dichlorophenol 120-83-2 3 : 13 : 14 23.08 3.50E-02 8.10E+00 No NA -- 1.85E+02 No No </=SL0.38-110 5.11E+00

2-Chlorophenol 95-57-8 2 : 13 : 14 15.38 4.80E+00 9.60E+00 No NA -- 2.36E+01 No No </=SL0.38-110 7.20E+00

2-Methylnaphthalene 91-57-6 7 : 13 : 14 53.85 3.80E-02 J 2.95E+01 J No NA -- 1.88E+01 Yes Yes >SL0.38-40 1.12E+01

2-Nitroaniline 88-74-4 2 : 13 : 14 15.38 5.30E-02 2.50E+00 No NA -- 1.83E+02 No No </=SL1.9-570 1.28E+00

3&4-Methylphenol 106-44-5 4 : 13 : 14 30.77 4.80E-01 J 3.77E+00 J No NA -- 3.08E+02 No No </=SL0.38-40 1.90E+00
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4-Chloroaniline 106-47-8 3 : 13 : 14 23.08 6.30E-02 J 5.80E+00 J No NA -- 2.46E+02 No No </=SL0.75-220 2.45E+00

4-Nitroaniline 100-01-6 1 : 13 : 14 7.69 1.80E+00 1.80E+00 No NA -- 8.20E+01 No No </=SL1.9-570 1.80E+00

Acenaphthene 83-32-9 1 : 13 : 14 7.69 9.70E-01 9.70E-01 No 4.20E-02 Yes 2.92E+03 No No </=SL0.38-110 9.70E-01

Anthracene 120-12-7 3 : 13 : 14 23.08 1.50E+00 4.70E+00 J No 1.20E-01 Yes 2.38E+04 No No </=SL0.38-110 3.03E+00

Benzo(a)anthracene 56-55-3 6 : 13 : 14 46.15 3.70E-02 J 1.44E+01 J No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.38-110 6.21E+00

Benzo(a)pyrene 50-32-8 6 : 13 : 14 46.15 3.70E-02 J 1.02E+01 J No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.38-40 4.36E+00

Benzo(b)fluoranthene 205-99-2 9 : 13 : 14 69.23 4.00E-02 J 8.95E+00 J No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.38-40 3.06E+00

Benzo(g,h,i)perylene 191-24-2 7 : 13 : 14 53.85 9.60E-02 6. 90E+00 J No 5.20E-01 Yes 2.91E+03 No No </=SL0.38-40 3.00E+00

Benzo(k)fluoranthene 207-08-9 1 : 13 : 14 7.69 1.00E-01 1.00E-01 No 2.10E-01 No 2.11E+01 No No </=SL0.38-110 1.00E-01

Benzyl Butyl Phthalate 85-68-7 8 : 13 : 14 61.54 3.50E-02 5.90E+01 J No NA -- 1.23E+04 No No </=SL0.38-40 1.03E+01

bis(2-Ethylhexyl)phthalate 117-81-7 9 : 13 : 14 69.23 2.30E-02 7. 80E+00 J No 2.57E-01 Yes 1.23E+02 No No </=SL0.38-40 1.55E+00

Carbazole 86-74-8 1 : 13 : 14 7.69 7.70E-01 J 7.70E-01 J No NA -- 8.62E+01 No No </=SL0.38-110 7.70E-01

Chrysene 218-01-9 9 : 13 : 14 69.23 5.90E-02 J 3.55E+01 J No 2.35E-01 Yes 2.11E+02 No No </=SL0.38-40 1.04E+01

Dibenzo(a,h)anthracene 53-70-3 5 : 13 : 14 38.46 7.80E-02 6. 00E+00 J No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.38-40 2.00E+00

Di-n-butylphthalate 84-74-2 2 : 13 : 14 15.38 3.70E-02 J 4.90E-02 No NA -- 6.16E+03 No No </=SL0.38-110 4.30E-02

Fluoranthene 206-44-0 6 : 13 : 14 46.15 3.90E-02 J 9.20E+00 J No 4.42E-01 Yes 2.20E+03 No No </=SL0.38-40 3.05E+00

Fluorene 86-73-7 2 : 13 : 14 15.38 1.90E+00 3.80E+00 J No NA -- 2.63E+03 No No </=SL0.38-110 2.85E+00

Hexachlorobenzene 118-74-1 3 : 13 : 14 23.08 1.10E-01 3.70E+00 J No NA -- 1.08E+00 Yes Yes >SL0.38-40 1.60E+00

Indeno(1,2,3-cd)pyrene 193-39-5 2 : 13 : 14 15.38 1.50E+00 2.30E+00 J No NA -- 2.11E+00 Yes Yes >SL0.38-110 1.90E+00

Naphthalene 91-20-3 5 : 13 : 14 38.46 1.20E+00 J 8.35E+00 J No NA -- 1.88E+01 No No </=SL0.38-40 5.33E+00

Nitrobenzene 98-95-3 1 : 13 : 14 7.69 1.60E+00 1.60E+00 No NA -- 1.03E+01 No No </=SL0.38-110 1.60E+00

Phenanthrene 85-01-8 9 : 13 : 14 69.23 4.00E-02 3.05E+01 J No 2.89E-01 Yes 2.38E+04 No No </=SL0.38-40 8.11E+00

Phenol 108-95-2 5 : 13 : 14 38.46 1.40E+00 J 7.90E+00 No NA -- 1.85E+04 No No </=SL0.38-40 5.46E+00

Pyrene 129-00-0 9 : 13 : 14 69.23 7.50E-02 J 3.70E+01 J No 4.09E-01 Yes 2.91E+03 No No </=SL0.38-40 1.01E+01

Pesticide

4,4'-DDD 72-54-8 2 : 11 : 11 18.18 5.10E-03 J 8.60E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0033-25 4.55E-02

4,4'-DDE 72-55-9 2 : 11 : 11 18.18 1.20E-02 J 6.90E-01 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0033-25 3.51E-01

4,4'-DDT 50-29-3 6 : 11 : 11 54.55 8.10E-04 J 3.03E+00 J No 3.98E-02 Yes 7.00E+00 No No </=SL0.0033-25 9.63E-01

Aldrin 309-00-2 2 : 11 : 11 18.18 1.30E-02 J 7.20E-01 J No 9.80E-03 Yes 1.00E-01 Yes Yes >SL0.0017-13 3.66E-01

alpha-BHC 319-84-6 1 : 11 : 11 9.09 7.60E-02 7.60E-02 No 2.40E-01 No 3.60E-01 No No </=SL0.0017-13 7.60E-02
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alpha-Chlordane 5103-71-9 1 : 11 : 11 9.09 9.40E-03 J 9.40E-03 J No 1.24E-02 No 6.50E+00 No No </=SL0.0017-13 9.40E-03

beta-BHC 319-85-7 2 : 11 : 11 18.18 1.20E-02 J 8.94E-01 J No NA -- 1.26E+00 No No </=SL0.0017-13 4.53E-01

delta-BHC 319-86-8 4 : 11 : 11 36.36 1.30E-02 J 2.85E+00 J No 6.80E-02 Yes 3.60E-01 Yes Yes >SL0.0017-13 1.37E+00

Dieldrin 60-57-1 5 : 11 : 11 45.45 5.00E-03 J 3.80E+00 No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0033-25 1.52E+00

Endosulfan II 33213-65-9 3 : 11 : 11 27.27 2.70E-03 J 4.20E-01 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0033-25 1.45E-01

Endosulfan Sulfate 1031-07-8 3 : 11 : 11 27.27 2.80E-03 J 2.20E-01 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0033-25 1.31E-01

Endrin Aldehyde 7421-93-4 2 : 11 : 11 18.18 3.40E-03 1.60E+00 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0033-25 8.02E-01

Endrin Ketone 53494-70-5 2 : 11 : 11 18.18 1.60E-03 J 2.20E-02 J No NA -- 1.85E+01 No No </=SL0.0033-25 1.18E-02

gamma-BHC (Lindane) 58-89-9 4 : 11 : 11 36.36 1.80E-02 J 2.88E+00 J No NA -- 1.74E+00 Yes Yes >SL0.0017-13 8.44E-01

gamma-Chlordane 5103-74-2 1 : 11 : 11 9.09 1.80E-01 1.80E-01 No 6.66E-02 Yes 6.50E+00 No No </=SL0.0017-13 1.80E-01

Heptachlor 76-44-8 6 : 11 : 11 54.55 7.30E-03 J 2.78E+00 J No 1.48E-01 Yes 3.80E-01 Yes Yes >SL0.0017-13 9.83E-01

Heptachlor Epoxide 1024-57-3 3 : 11 : 11 27.27 3.40E-04 J 4.70E-01 J No 1.03E-02 Yes 1.90E-01 Yes Yes >SL0.0017-13 2.87E-01

Methoxychlor 72-43-5 1 : 11 : 11 9.09 8.80E-04 J 8.80E-04 J No 3.31E-03 No 3.08E+02 No No </=SL0.017-130 8.80E-04

Herbicide

2,4,5-T 93-76-5 8 : 14 : 14 57.14 6.70E-03 5.75E+00 No NA -- 6.16E+02 No No </=SL0.0094-1200 1.14E+00

2,4-D 94-75-7 7 : 14 : 14 50.00 1.00E-02 2.70E+01 J No 1.16E-02 Yes 7.68E+02 No No </=SL0.0094-1200 4.21E+00

2,4-DB 94-82-6 2 : 13 : 13 15.38 1.30E-02 J 1.90E-02 J No NA -- 4.92E+02 No No </=SL0.0094-1200 1.60E-02

Dicamba 1918-00-9 1 : 13 : 13 7.69 2.40E-03 J 2.40E-03 J No NA -- 1.85E+03 No No </=SL0.0097-1200 2.40E-03

Dichlorprop 120-36-5 2 : 13 : 13 15.38 1.00E-02 J 3.70E-02 J No 7.82E-02 No 4.92E+02 No No </=SL0.11-15000 2.35E-02

MCPP 93-65-2 6 : 13 : 13 46.15 1.60E+00 1.20E+01 J No 8.80E+00 Yes 6.16E+01 No No </=SL2.3-300000 6.92E+00

Pentachlorophenol 87-86-5 9 : 14 : 14 64.29 2.30E-02 J 7.90E+03 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.011-470 1.26E+03

PCBs

TOTAL PCBs Total PCBs 9 : 11 : 11 81.82 5.32E-02 2.98E+02 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 5.15E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 9 : 9 : 9 100.00 6.38E-05 4.69E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 1.58E-02

Metals

Aluminum 7429-90-5 14 : 14 : 14 100.00 3.40E+03 9.30E+03 No 1.09E+04 No 9.21E+04 No No </=SL20-23 7.92E+03

Antimony 7440-36-0 5 : 14 : 14 35.71 6.00E-01 6.80E+00 No 1.92E+00 Yes 4.09E+01 No No </=SL2-2.5 2.57E+00

Arsenic 7440-38-2 14 : 14 : 14 100.00 4.40E+00 1.60E+02 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL1-1.1 1.87E+01
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Barium 7440-39-3 14 : 14 : 14 100.00 8.20E+01 8.40E+02 No 3.17E+02 Yes 6.66E+03 No No </=SL1-1.1 1.83E+02

Beryllium 7440-41-7 14 : 14 : 14 100.00 3.30E-01 2.40E+00 No 7.65E-01 Yes 1.94E+02 No No </=SL0.4-0.45 6.25E-01

Cadmium 7440-43-9 10 : 14 : 14 71.43 5.40E-01 J 2.50E+02 No 1.81E+00 Yes 4.51E+01 Yes Yes >SL0.51-0.63 3.95E+01

Calcium 7440-70-2 14 : 14 : 14 100.00 4.10E+03 1.10E+05 Yes 6.11E+04 Yes NA -- No EN51-57 2.86E+04

Chromium 7440-47-3 14 : 14 : 14 100.00 1.20E+01 2.60E+02 No 1.89E+01 Yes 4.48E+02 No No </=SL1-1.1 4.12E+01

Cobalt 7440-48-4 14 : 14 : 14 100.00 5.45E+00 2.70E+01 No 9.27E+00 Yes 1.33E+03 No No </=SL1-1.1 8.92E+00

Copper 7440-50-8 14 : 14 : 14 100.00 1.30E+01 3.50E+03 No 4.96E+01 Yes 4.09E+03 No No </=SL2-2.3 5.25E+02

Iron 7439-89-6 14 : 14 : 14 100.00 1.25E+04 4.60E+04 Yes 2.10E+04 Yes 7.20E+04 No No EN5.1-5.7 1.74E+04

Lead 7439-92-1 14 : 14 : 14 100.00 7.50E+00 1.50E+03 No 7.18E+01 Yes 8.00E+02 No No </=SL0.51-0.57 1.68E+02

Magnesium 7439-95-4 14 : 14 : 14 100.00 3.30E+03 1.40E+04 Yes 1.13E+04 Yes NA -- No EN51-57 6.58E+03

Manganese 7439-96-5 14 : 14 : 14 100.00 3.45E+02 2.00E+03 No 5.01E+02 Yes 1.95E+03 Yes Yes >SL1-1.1 6.20E+02

Mercury 7439-97-6 11 : 11 : 11 100.00 2.40E-02 J 1.00E+01 J No 7.72E-02 Yes 3.10E+01 No No </=SL0.019-2.2 1.36E+00

Nickel 7440-02-0 14 : 14 : 14 100.00 1.50E+01 2.50E+03 No 2.83E+01 Yes 2.04E+03 Yes Yes >SL4-4.5 2.30E+02

Potassium 7440-09-7 14 : 14 : 14 100.00 7.20E+02 1.40E+03 Yes 2.38E+03 No NA -- No EN100-110 9.90E+02

Selenium 7782-49-2 3 : 14 : 14 21.43 4.75E+00 5.60E+01 No 1.24E+00 Yes 5.11E+02 No No </=SL1-3.1 2.93E+01

Silver 7440-22-4 3 : 14 : 14 21.43 2.10E+00 3.10E+01 No 9.10E-01 Yes 5.11E+02 No No </=SL1-1.3 1.31E+01

Sodium 7440-23-5 13 : 14 : 14 92.86 8.50E+01 J 2.30E+03 Yes 3.40E+02 Yes NA -- No EN51-57 4.15E+02

Vanadium 7440-62-2 14 : 14 : 14 100.00 1.50E+01 3.10E+01 No 3.44E+01 No 1.02E+02 No No </=SL1-1.1 2.63E+01

Zinc 7440-66-6 14 : 14 : 14 100.00 3.60E+01 2.90E+04 No 2.24E+02 Yes 3.06E+04 No No </=SL2-2.3 2.65E+03

O NorthSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 2 : 9 : 9 22.22 8.60E-03 J 4.10E+00 No NA -- 6.94E+02 No No </=SL0.0042-21 2.05E+00

2-Butanone 78-93-3 3 : 9 : 9 33.33 7.60E-03 J 1.40E-02 No NA -- 1.13E+04 No No </=SL2.1-100 9.90E-03

Acetone 67-64-1 5 : 8 : 9 62.50 1.70E-02 2.60E+01 No NA -- 5.43E+03 No No </=SL4.2-210 5.47E+00

Benzene 71-43-2 7 : 9 : 9 77.78 8.80E-03 J 6.90E+01 No NA -- 1.40E+00 Yes Yes >SL0.0046-21 2.03E+01

Carbon Disulfide 75-15-0 3 : 9 : 9 33.33 2.60E-03 J 2.20E+00 No NA -- 1.20E+02 No No </=SL0.0042-21 7.94E-01

Chlorobenzene 108-90-7 8 : 9 : 9 88.89 3.95E-03 4.80E+02 No NA -- 5.31E+01 Yes Yes >SL0.0046-21 1.71E+02

Dichloromethane 75-09-2 4 : 9 : 9 44.44 3.00E-01 8.70E+01 No 6.50E-03 Yes 2.05E+01 Yes Yes >SL0.0042-21 2.86E+01

Ethylbenzene 100-41-4 7 : 9 : 9 77.78 4.00E-03 J 7.60E+02 No 9.52E-04 Yes 7.42E+02 Yes Yes >SL0.0046-21 2.42E+02
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Styrene 100-42-5 1 : 9 : 9 11.11 8.80E+00 8.80E+00 No 3.64E-03 Yes 1.81E+03 No No </=SL0.0042-21 8.80E+00

Tetrachloroethene 127-18-4 4 : 9 : 9 44.44 3.90E-03 J 6.80E+00 No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0046-21 1.82E+00

Toluene 108-88-3 8 : 9 : 9 88.89 3.65E-03 J 9.00E+01 No NA -- 2.21E+02 No No </=SL0.0046-21 2.50E+01

Xylenes, Total 1330-20-7 7 : 9 : 9 77.78 2.30E-02 J 3.90E+03 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0092-42 1.29E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 6 : 9 : 9 66.67 1.50E-01 J 2.90E+02 No NA -- 2.16E+01 Yes Yes >SL0.35-82 8.58E+01

1,2-Dichlorobenzene 95-50-1 8 : 9 : 9 88.89 3.40E-02 5.20E+02 No NA -- 4.10E+02 Yes Yes >SL0.35-210 1.25E+02

1,3-Dichlorobenzene 541-73-1 2 : 9 : 9 22.22 5.60E+00 J 1.20E+01 No NA -- 2.09E+02 No No </=SL0.35-120 8.80E+00

1,4-Dichlorobenzene 106-46-7 6 : 9 : 9 66.67 2.45E-01 J 1.80E+02 No NA -- 7.87E+00 Yes Yes >SL0.35-82 6.23E+01

2,4,5-Trichlorophenol 95-95-4 1 : 9 : 9 11.11 8.10E+00 8.10E+00 No NA -- 6.16E+03 No No </=SL0.35-120 8.10E+00

2,4,6-Trichlorophenol 88-06-2 5 : 9 : 9 55.56 3.00E-01 J 6.10E+01 No NA -- 6.16E+00 Yes Yes >SL0.35-120 1.97E+01

2,4-Dichlorophenol 120-83-2 5 : 9 : 9 55.56 3.10E-01 J 3.30E+01 No NA -- 1.85E+02 No No </=SL0.35-120 1.37E+01

2-Chlorophenol 95-57-8 2 : 9 : 9 22.22 3.00E+00 J 6.20E+00 No NA -- 2.36E+01 No No </=SL0.35-120 4.60E+00

2-Methylnaphthalene 91-57-6 5 : 9 : 9 55.56 4.95E-02 J 2.00E+02 No NA -- 1.88E+01 Yes Yes >SL0.35-82 5.29E+01

2-Methylphenol 95-48-7 1 : 9 : 9 11.11 4.00E+00 4.00E+00 No NA -- 3.08E+03 No No </=SL0.35-120 4.00E+00

2-Nitroaniline 88-74-4 4 : 9 : 9 44.44 3.30E-01 J 6.20E+01 No NA -- 1.83E+02 No No </=SL1.8-610 1.66E+01

2-Nitrophenol 88-75-5 2 : 9 : 9 22.22 2.20E+00 J 1.20E+01 No NA -- NA -- No SL NA0.35-120 7.10E+00

3&4-Methylphenol 106-44-5 2 : 9 : 9 22.22 3.20E+00 J 1.40E+01 No NA -- 3.08E+02 No No </=SL0.35-120 8.60E+00

4-Chloroaniline 106-47-8 1 : 9 : 9 11.11 7.70E-02 J 7.70E-02 J No NA -- 2.46E+02 No No </=SL0.7-240 7.70E-02

4-Nitroaniline 100-01-6 5 : 9 : 9 55.56 1.00E+00 1.00E+03 No NA -- 8.20E+01 Yes Yes >SL1.8-1100 2.10E+02

Acenaphthene 83-32-9 2 : 9 : 9 22.22 1.80E+00 J 1.20E+01 No 4.20E-02 Yes 2.92E+03 No No </=SL0.35-120 6.90E+00

Anthracene 120-12-7 3 : 9 : 9 33.33 1.50E+00 J 2.80E+01 J No 1.20E-01 Yes 2.38E+04 No No </=SL0.35-21 1.32E+01

Benzo(a)anthracene 56-55-3 5 : 9 : 9 55.56 4.10E-02 3. 60E+01 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.35-21 1.04E+01

Benzo(a)pyrene 50-32-8 5 : 9 : 9 55.56 4.60E-02 1.10E+01 J No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.35-21 4.63E+00

Benzo(b)fluoranthene 205-99-2 5 : 9 : 9 55.56 8.90E-02 1.20E+01 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.35-21 4.48E+00

Benzo(g,h,i)perylene 191-24-2 5 : 9 : 9 55.56 4.20E-02 4. 70E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.35-21 1.90E+00

Benzo(k)fluoranthene 207-08-9 4 : 9 : 9 44.44 3.00E-01 J 3.80E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.35-21 2.15E+00

Benzyl Butyl Phthalate 85-68-7 5 : 9 : 9 55.56 2.44E+01 J 7.90E+01 No NA -- 1.23E+04 No No </=SL0.35-21 4.77E+01

bis(2-Chloroethyl)ether 111-44-4 1 : 9 : 9 11.11 2.10E+00 2.10E+00 No NA -- 5.80E-01 Yes Yes >SL0.35-120 2.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 4 : 9 : 9 44.44 1.40E-01 J 8.20E+00 No 2.57E-01 Yes 1.23E+02 No No </=SL0.35-21 2.60E+00

Revised HHRA
Revision 1, Date Printed: 7/28/2008



Page 6 of 34

Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Carbazole 86-74-8 1 : 9 : 9 11.11 4.90E+00 4.90E+00 No NA -- 8.62E+01 No No </=SL0.35-120 4.90E+00

Chrysene 218-01-9 6 : 9 : 9 66.67 6.70E-02 6.90E+01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.35-21 1.84E+01

Dibenzo(a,h)anthracene 53-70-3 3 : 9 : 9 33.33 1.60E-01 J 4.60E+00 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.35-120 2.12E+00

Di-n-octylphthalate 117-84-0 1 : 9 : 9 11.11 3.40E+00 3. 40E+00 No NA -- 2.46E+03 No No </=SL0.35-120 3.40E+00

Fluoranthene 206-44-0 5 : 9 : 9 55.56 3.65E-02 1.30E+01 J No 4.42E-01 Yes 2.20E+03 No No </=SL0.35-21 3.86E+00

Fluorene 86-73-7 3 : 9 : 9 33.33 8.50E-01 2.00E+01 No NA -- 2.63E+03 No No </=SL0.35-120 8.08E+00

Hexachlorobenzene 118-74-1 4 : 9 : 9 44.44 3.75E-01 J 4.50E+00 J No NA -- 1.08E+00 Yes Yes >SL0.35-120 1.87E+00

Indeno(1,2,3-cd)pyrene 193-39-5 4 : 9 : 9 44.44 3.20E-02 6.20E-01 J No NA -- 2.11E+00 No No </=SL0.35-21 3.68E-01

Naphthalene 91-20-3 5 : 9 : 9 55.56 3.60E-02 J 4.10E+01 No NA -- 1.88E+01 Yes Yes >SL0.35-21 1.20E+01

Nitrobenzene 98-95-3 1 : 9 : 9 11.11 1.10E+01 1.10E+01 No NA -- 1.03E+01 Yes Yes >SL0.35-120 1.10E+01

Phenanthrene 85-01-8 6 : 9 : 9 66.67 3.20E-02 9.30E+01 J No 2.89E-01 Yes 2.38E+04 No No </=SL0.35-21 2.24E+01

Phenol 108-95-2 2 : 9 : 9 22.22 7.70E+00 J 2.20E+01 No NA -- 1.85E+04 No No </=SL0.35-120 1.49E+01

Pyrene 129-00-0 7 : 9 : 9 77.78 3.50E-02 1.20E+02 No 4.09E-01 Yes 2.91E+03 No No </=SL0.35-21 2.36E+01

Pesticide

4,4'-DDD 72-54-8 1 : 6 : 6 16.67 3.30E+01 3.30E+01 No 9.24E-03 Yes 9.95E+00 Yes Yes >SL0.0035-39 3.30E+01

4,4'-DDE 72-55-9 2 : 6 : 6 33.33 1.80E+01 3.30E+01 No 1.45E-02 Yes 7.02E+00 Yes Yes >SL0.0035-49 2.55E+01

4,4'-DDT 50-29-3 3 : 6 : 6 50.00 3.30E+00 J 1.30E+02 No 3.98E-02 Yes 7.00E+00 Yes Yes >SL0.0035-39 6.38E+01

Aldrin 309-00-2 2 : 6 : 6 33.33 2.10E+00 J 4.50E+00 J No 9.80E-03 Yes 1.00E-01 Yes Yes >SL0.0018-25 3.30E+00

alpha-BHC 319-84-6 1 : 6 : 6 16.67 1.50E+00 J 1.50E+00 J No 2.40E-01 Yes 3.60E-01 Yes Yes >SL0.0018-25 1.50E+00

beta-BHC 319-85-7 2 : 6 : 6 33.33 7.70E-01 J 2.10E+01 J No NA -- 1.26E+00 Yes Yes >SL0.0018-25 1.09E+01

Dieldrin 60-57-1 3 : 6 : 6 50.00 1.40E-03 J 5.00E+01 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0035-49 1.95E+01

Endosulfan II 33213-65-9 2 : 6 : 6 33.33 6.40E+00 J 9.60E+00 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0035-49 8.00E+00

Endosulfan Sulfate 1031-07-8 2 : 6 : 6 33.33 2.10E+01 J 2.40E+01 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0035-49 2.25E+01

gamma-Chlordane 5103-74-2 1 : 6 : 6 16.67 3.30E-04 J 3.30E-04 J No 6.66E-02 No 6.50E+00 No No </=SL0.0018-25 3.30E-04

Heptachlor 76-44-8 2 : 6 : 6 33.33 9.90E+00 J 2.30E+01 No 1.48E-01 Yes 3.80E-01 Yes Yes >SL0.0018-20 1.64E+01

Heptachlor Epoxide 1024-57-3 1 : 6 : 6 16.67 2.70E+00 J 2.70E+00 J No 1.03E-02 Yes 1.90E-01 Yes Yes >SL0.0018-25 2.70E+00

Herbicide

2,4,5-T 93-76-5 2 : 9 : 9 22.22 7.70E+00 J 1.70E+01 J No NA -- 6.16E+02 No No </=SL0.011-200 1.24E+01

2,4-D 94-75-7 2 : 9 : 9 22.22 2.00E+01 4.60E+01 No 1.16E-02 Yes 7.68E+02 No No </=SL0.011-200 3.30E+01
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Dichlorprop 120-36-5 1 : 9 : 9 11.11 1.10E-02 J 1.10E-02 J No 7.82E-02 No 4.92E+02 No No </=SL0.13-2400 1.10E-02

MCPP 93-65-2 1 : 9 : 9 11.11 4.30E+01 J 4.30E+01 J No 8.80E+00 Yes 6.16E+01 No No </=SL2.6-48000 4.30E+01

Pentachlorophenol 87-86-5 6 : 9 : 9 66.67 3.35E-02 1.30E+03 J No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.011-630 4.44E+02

PCBs

TOTAL PCBs Total PCBs 6 : 6 : 6 100.00 5.98E-02 3.05E+03 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 8.96E+02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 5 : 5 : 5 100.00 5.15E-02 6.08E-01 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 3.07E-01

Metals

Aluminum 7429-90-5 9 : 9 : 9 100.00 1.50E+03 1.30E+04 No 1.09E+04 Yes 9.21E+04 No No </=SL21-23 6.67E+03

Antimony 7440-36-0 8 : 9 : 9 88.89 5.50E-01 4.40E+00 No 1.92E+00 Yes 4.09E+01 No No </=SL2.1-2.4 1.62E+00

Arsenic 7440-38-2 9 : 9 : 9 100.00 5.60E+00 1.30E+02 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL1-1.2 2.74E+01

Barium 7440-39-3 9 : 9 : 9 100.00 1.80E+02 1.20E+04 No 3.17E+02 Yes 6.66E+03 Yes Yes >SL1-1.2 1.74E+03

Beryllium 7440-41-7 9 : 9 : 9 100.00 1.40E-01 J 7.45E-01 No 7.65E-01 No 1.94E+02 No No </=SL0.42-0.46 4.44E-01

Cadmium 7440-43-9 8 : 9 : 9 88.89 5.60E+00 8.60E+01 No 1.81E+00 Yes 4.51E+01 Yes Yes >SL0.52-0.61 3.00E+01

Calcium 7440-70-2 9 : 9 : 9 100.00 4.70E+03 3.80E+04 Yes 6.11E+04 No NA -- No EN52-58 1.28E+04

Chromium 7440-47-3 9 : 9 : 9 100.00 1.10E+01 6.20E+01 No 1.89E+01 Yes 4.48E+02 No No </=SL1-1.2 2.92E+01

Cobalt 7440-48-4 9 : 9 : 9 100.00 4.10E+00 9.60E+00 No 9.27E+00 Yes 1.33E+03 No No </=SL1-1.2 6.37E+00

Copper 7440-50-8 9 : 9 : 9 100.00 1.00E+01 5.10E+03 No 4.96E+01 Yes 4.09E+03 Yes Yes >SL2.1-2.3 1.06E+03

Iron 7439-89-6 9 : 9 : 9 100.00 8.50E+03 3.00E+04 Yes 2.10E+04 Yes 7.20E+04 No No EN5.2-5.8 1.51E+04

Lead 7439-92-1 9 : 9 : 9 100.00 8.20E+00 1.20E+03 No 7.18E+01 Yes 8.00E+02 No No </=SL0.52-0.58 3.48E+02

Magnesium 7439-95-4 9 : 9 : 9 100.00 9.50E+02 5.70E+03 Yes 1.13E+04 No NA -- No EN52-58 2.91E+03

Manganese 7439-96-5 9 : 9 : 9 100.00 1.05E+02 1.80E+03 No 5.01E+02 Yes 1.95E+03 No No </=SL1-1.2 5.51E+02

Mercury 7439-97-6 7 : 7 : 7 100.00 2.40E-02 J 3.60E+02 J No 7.72E-02 Yes 3.10E+01 Yes Yes >SL9.6-60 9.95E+01

Nickel 7440-02-0 9 : 9 : 9 100.00 1.30E+01 1.40E+02 No 2.83E+01 Yes 2.04E+03 No No </=SL4.2-4.6 4.12E+01

Potassium 7440-09-7 9 : 9 : 9 100.00 3.00E+02 2.30E+03 Yes 2.38E+03 No NA -- No EN100-120 1.13E+03

Selenium 7782-49-2 6 : 9 : 9 66.67 1.60E+00 2.40E+01 No 1.24E+00 Yes 5.11E+02 No No </=SL1-3 7.41E+00

Silver 7440-22-4 8 : 9 : 9 88.89 6.20E-01 2.60E+01 No 9.10E-01 Yes 5.11E+02 No No </=SL1-1.2 7.50E+00

Sodium 7440-23-5 9 : 9 : 9 100.00 9.60E+01 J 5.20E+02 Yes 3.40E+02 Yes NA -- No EN52-58 2.34E+02

Vanadium 7440-62-2 9 : 9 : 9 100.00 1.10E+01 3.70E+01 No 3.44E+01 Yes 1.02E+02 No No </=SL1-1.2 2.33E+01
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Zinc 7440-66-6 9 : 9 : 9 100.00 3.90E+01 3.90E+03 No 2.24E+02 Yes 3.06E+04 No No </=SL2.1-4.2 1.51E+03

O SouthSiteCombined Soil

VOCs

2-Butanone 78-93-3 3 : 4 : 4 75.00 1.20E-02 2.90E-02 J No NA -- 1.13E+04 No No </=SL0.022-0.022 1.83E-02

4-Methyl-2-pentanone 108-10-1 1 : 4 : 4 25.00 3.40E-02 J 3.40E-02 J No 2.00E-03 Yes 4.70E+03 No No </=SL0.022-0.031 3.40E-02

Acetone 67-64-1 3 : 4 : 4 75.00 2.20E-02 4.90E-01 J No NA -- 5.43E+03 No No </=SL0.044-0.044 1.78E-01

Benzene 71-43-2 4 : 4 : 4 100.00 1.30E-03 5.40E-02 J No NA -- 1.40E+00 No No </=SL- 1.47E-02

Carbon Disulfide 75-15-0 2 : 4 : 4 50.00 3.90E-03 J 6.80E-03 No NA -- 1.20E+02 No No </=SL.0044-0.005 5.35E-03

Chlorobenzene 108-90-7 1 : 4 : 4 25.00 2.40E-01 J 2.40E-01 J No NA -- 5.31E+01 No No </=SL.0044-0.006 2.40E-01

Chloromethane 74-87-3 1 : 4 : 4 25.00 5.50E-02 J 5.50E-02 J No 9.00E-04 Yes 1.56E+01 No No </=SL.0044-0.006 5.50E-02

Ethylbenzene 100-41-4 3 : 4 : 4 75.00 1.10E-03 1.10E+00 No 9.52E-04 Yes 7.42E+02 No No </=SL.0044-0.004 3.67E-01

Toluene 108-88-3 4 : 4 : 4 100.00 1.90E-03 1.50E-01 J No NA -- 2.21E+02 No No </=SL- 3.99E-02

Xylenes, Total 1330-20-7 2 : 4 : 4 50.00 4.70E-03 6.70E+00 No 1.54E-03 Yes 8.98E+01 No No </=SL0.0088-0.011 3.35E+00

SVOCs

2-Chloronaphthalene 91-58-7 1 : 4 : 4 25.00 1.20E-01 J 1.20E-01 J No NA -- 2.34E+03 No No </=SL0.38-0.4 1.20E-01

4-Chloroaniline 106-47-8 1 : 4 : 4 25.00 8.30E-02 J 8.30E-02 J No NA -- 2.46E+02 No No </=SL0.76-0.81 8.30E-02

Acenaphthene 83-32-9 1 : 4 : 4 25.00 3.60E-02 3.60E-02 No 4.20E-02 No 2.92E+03 No No </=SL0.38-0.42 3.60E-02

Anthracene 120-12-7 1 : 4 : 4 25.00 5.30E-02 5.30E-02 No 1.20E-01 No 2.38E+04 No No </=SL0.38-0.42 5.30E-02

Benzo(a)anthracene 56-55-3 1 : 4 : 4 25.00 1.30E-01 1. 30E-01 No 1.97E-01 No 2.11E+00 No No </=SL0.38-0.42 1.30E-01

Benzyl Butyl Phthalate 85-68-7 1 : 4 : 4 25.00 6.30E-01 J 6.30E-01 J No NA -- 1.23E+04 No No </=SL0.38-0.4 6.30E-01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25.00 1.40E-01 J 1.40E-01 J No 2.57E-01 No 1.23E+02 No No </=SL0.39-0.42 1.40E-01

Carbazole 86-74-8 1 : 4 : 4 25.00 3.70E-02 3.70E-02 No NA -- 8.62E+01 No No </=SL0.38-0.42 3.70E-02

Chrysene 218-01-9 1 : 4 : 4 25.00 1.70E-01 1.70E-01 No 2.35E-01 No 2.11E+02 No No </=SL0.38-0.42 1.70E-01

Di-n-butylphthalate 84-74-2 1 : 4 : 4 25.00 3.70E-02 J 3.70E-02 J No NA -- 6.16E+03 No No </=SL0.39-0.42 3.70E-02

Di-n-octylphthalate 117-84-0 1 : 4 : 4 25.00 4.30E-01 J 4.30E-01 J No NA -- 2.46E+03 No No </=SL0.38-0.4 4.30E-01

Fluoranthene 206-44-0 2 : 4 : 4 50.00 3.50E-02 J 3.80E-01 No 4.42E-01 No 2.20E+03 No No </=SL0.4-0.42 2.08E-01

Phenanthrene 85-01-8 1 : 4 : 4 25.00 3.70E-01 3.70E-01 No 2.89E-01 Yes 2.38E+04 No No </=SL0.38-0.42 3.70E-01

Pyrene 129-00-0 2 : 4 : 4 50.00 3.00E-02 J 2.80E-01 No 4.09E-01 No 2.91E+03 No No </=SL0.4-0.42 1.55E-01
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Herbicide

Pentachlorophenol 87-86-5 3 : 4 : 4 75.00 1.30E-02 2.00E+01 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL.0098-0.009 6.68E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 2.20E-03 2.20E-03 No 2.50E-01 No 1.00E+00 No No </=SL- 2.20E-03

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 5.60E+03 6.70E+03 No 1.09E+04 No 9.21E+04 No No </=SL- 6.10E+03

Arsenic 7440-38-2 4 : 4 : 4 100.00 4.60E+00 5.30E+00 No 1.08E+01 No 1.59E+00 Yes No </=BKG- 5.10E+00

Barium 7440-39-3 4 : 4 : 4 100.00 8.60E+01 1.80E+02 No 3.17E+02 No 6.66E+03 No No </=SL- 1.44E+02

Beryllium 7440-41-7 4 : 4 : 4 100.00 3.30E-01 4.20E-01 No 7.65E-01 No 1.94E+02 No No </=SL- 3.85E-01

Cadmium 7440-43-9 3 : 4 : 4 75.00 3.30E-01 8.00E-01 No 1.81E+00 No 4.51E+01 No No </=SL0.64-0.64 5.10E-01

Calcium 7440-70-2 4 : 4 : 4 100.00 1.20E+04 2.90E+04 Yes 6.11E+04 No NA -- No EN- 1.73E+04

Chromium 7440-47-3 4 : 4 : 4 100.00 9.60E+00 1.10E+01 No 1.89E+01 No 4.48E+02 No No </=SL- 1.02E+01

Cobalt 7440-48-4 4 : 4 : 4 100.00 5.00E+00 5.30E+00 No 9.27E+00 No 1.33E+03 No No </=SL- 5.20E+00

Copper 7440-50-8 4 : 4 : 4 100.00 1.20E+01 2.10E+01 No 4.96E+01 No 4.09E+03 No No </=SL- 1.55E+01

Iron 7439-89-6 4 : 4 : 4 100.00 1.00E+04 1.10E+04 Yes 2.10E+04 No 7.20E+04 No No EN- 1.08E+04

Lead 7439-92-1 4 : 4 : 4 100.00 1.00E+01 2.10E+01 No 7.18E+01 No 8.00E+02 No No </=SL- 1.40E+01

Magnesium 7439-95-4 4 : 4 : 4 100.00 5.10E+03 1.30E+04 Yes 1.13E+04 Yes NA -- No EN- 7.30E+03

Manganese 7439-96-5 4 : 4 : 4 100.00 2.60E+02 4.80E+02 No 5.01E+02 No 1.95E+03 No No </=SL- 3.23E+02

Mercury 7439-97-6 4 : 4 : 4 100.00 1.80E-02 7.00E-02 No 7.72E-02 No 3.10E+01 No No </=SL- 4.08E-02

Nickel 7440-02-0 4 : 4 : 4 100.00 1.30E+01 1.40E+01 No 2.83E+01 No 2.04E+03 No No </=SL- 1.35E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 9.80E+02 1.40E+03 Yes 2.38E+03 No NA -- No EN- 1.22E+03

Sodium 7440-23-5 4 : 4 : 4 100.00 1.40E+02 1.90E+02 Yes 3.40E+02 No NA -- No EN- 1.58E+02

Vanadium 7440-62-2 4 : 4 : 4 100.00 1.80E+01 2.00E+01 No 3.44E+01 No 1.02E+02 No No </=SL- 1.88E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 4.70E+01 1.10E+02 No 2.24E+02 No 3.06E+04 No No </=SL- 6.60E+01

PSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 3 : 33 : 33 9.09 8.90E-04 3.60E-01 No NA -- 6.94E+02 No No </=SL0.0034-5.6 1.41E-01

1,1-Dichloroethane 75-34-3 3 : 33 : 33 9.09 2.40E-03 3.30E-01 No NA -- 1.74E+02 No No </=SL0.0034-5.6 1.33E-01

1,2,4-Trimethylbenzene 95-63-6 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 1.70E+01 No No </=SL2-2 4.80E+00
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

1,2-Dichloroethene (total) 540-59-0 2 : 30 : 30 6.67 1.20E-01 7.50E-01 J No NA -- 1.46E+01 No No </=SL0.0068-11 4.35E-01

1,3,5-Trimethylbenzene 108-67-8 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No NA -- 7.00E+00 No No </=SL10-10 5.30E+00

2-Butanone 78-93-3 13 : 33 : 33 39.39 4.80E-03 5.60E+00 No NA -- 1.13E+04 No No </=SL0.017-50 8.72E-01

4-Methyl-2-pentanone 108-10-1 11 : 33 : 33 33.33 1.70E-02 J 4.50E+01 No 2.00E-03 Yes 4.70E+03 No No </=SL0.017-50 6.14E+00

Acetone 67-64-1 20 : 32 : 33 62.50 1.60E-02 3.80E+01 No NA -- 5.43E+03 No No </=SL0.071-100 3.64E+00

Benzene 71-43-2 21 : 33 : 33 63.64 1.26E-03 1.40E+01 No NA -- 1.40E+00 Yes Yes >SL0.0034-10 1.19E+00

Carbon Disulfide 75-15-0 7 : 33 : 33 21.21 1.40E-03 J 2.00E+00 No NA -- 1.20E+02 No No </=SL0.0034-10 3.20E-01

Chlorobenzene 108-90-7 22 : 34 : 34 64.71 3.00E-03 J 5.50E+00 No NA -- 5.31E+01 No No </=SL0.0034-10 1.03E+00

Chloroform 67-66-3 3 : 33 : 33 9.09 2.00E-03 3.10E+00 J No NA -- 4.70E-01 Yes Yes >SL0.0034-10 1.17E+00

Chloromethane 74-87-3 1 : 33 : 33 3.03 1.30E-02 J 1.30E-02 J No 9.00E-04 Yes 1.56E+01 No No </=SL0.0034-10 1.30E-02

Dichloromethane 75-09-2 4 : 33 : 33 12.12 1.20E-01 J 2.30E+00 No 6.50E-03 Yes 2.05E+01 No No </=SL0.0034-10 1.08E+00

Ethylbenzene 100-41-4 27 : 34 : 34 79.41 2.60E-04 J 2.00E+02 No 9.52E-04 Yes 7.42E+02 No No </=SL0.0034-10 1.26E+01

Hexane 110-54-3 2 : 2 : 2 100.00 6.00E+00 8.00E+01 No NA -- 4.00E+01 Yes Yes >SL10-10 4.30E+01

Methyl N-Butyl Ketone 591-78-6 2 : 33 : 33 6.06 5.90E-03 J 4.80E-02 J No NA -- 1.13E+04 No No </=SL0.017-50 2.70E-02

o-Xylene 95-47-6 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 8.98E+01 No No </=SL10-10 2.90E+00

p-Isopropyltoluene 99-87-6 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No NA -- 8.98E+01 No No </=SL10-10 3.10E+00

p-Xylene/m-Xylene 108-38-3 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 8.98E+01 No No </=SL20-20 1.20E+01

Styrene 100-42-5 5 : 33 : 33 15.15 3.40E-04 4.90E+00 No 3.64E-03 Yes 1.81E+03 No No </=SL0.0034-10 1.07E+00

Tetrachloroethene 127-18-4 17 : 34 : 34 50.00 1.90E-03 J 1.40E+02 J No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0034-10 1.22E+01

Toluene 108-88-3 27 : 34 : 34 79.41 1.20E-03 J 2.00E+02 No NA -- 2.21E+02 No No </=SL0.0055-10 1.40E+01

Trichloroethylene 79-01-6 7 : 33 : 33 21.21 7.90E-04 9.90E-01 J No NA -- 1.10E-01 Yes Yes >SL0.0034-10 1.97E-01

Xylenes, Total 1330-20-7 26 : 34 : 34 76.47 9.70E-04 6. 00E+02 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0068-20 4.80E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 3 : 33 : 33 9.09 1.00E-01 J 8.70E-01 J No NA -- 2.16E+01 No No </=SL0.36-2000 3.57E-01

1,2-Dichlorobenzene 95-50-1 10 : 33 : 33 30.30 4.20E-02 J 1.40E+01 J No NA -- 4.10E+02 No No </=SL0.36-2000 2.54E+00

1,3-Dichlorobenzene 541-73-1 1 : 33 : 33 3.03 4.60E-01 J 4.60E-01 J No NA -- 2.09E+02 No No </=SL0.36-2000 4.60E-01

1,4-Dichlorobenzene 106-46-7 9 : 33 : 33 27.27 3.30E-02 J 1.60E+02 No NA -- 7.87E+00 Yes Yes >SL0.36-2000 2.99E+01

2,4-Dichlorophenol 120-83-2 2 : 33 : 33 6.06 3.00E-01 1.60E+01 No NA -- 1.85E+02 No No </=SL0.36-2000 8.15E+00

2-Chlorophenol 95-57-8 1 : 33 : 33 3.03 4.30E-01 4.30E-01 No NA -- 2.36E+01 No No </=SL0.36-2000 4.30E-01

2-Methylnaphthalene 91-57-6 3 : 33 : 33 9.09 4.40E-02 J 4.70E-01 No NA -- 1.88E+01 No No </=SL0.36-2000 1.94E-01
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)
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Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg? Soil SL (f)

(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

3&4-Methylphenol 106-44-5 1 : 33 : 33 3.03 1.30E-01 J 1.30E-01 J No NA -- 3.08E+02 No No </=SL0.36-2000 1.30E-01

4-Chloroaniline 106-47-8 7 : 33 : 33 21.21 2.20E-01 J 9.30E+02 No NA -- 2.46E+02 Yes Yes >SL0.72-4000 1.38E+02

Acenaphthene 83-32-9 3 : 33 : 33 9.09 4.60E-02 7.20E-01 No 4.20E-02 Yes 2.92E+03 No No </=SL0.36-2000 2.80E-01

Anthracene 120-12-7 5 : 33 : 33 15.15 5.20E-02 J 3.40E-01 J No 1.20E-01 Yes 2.38E+04 No No </=SL0.36-2000 1.69E-01

Benzo(a)anthracene 56-55-3 9 : 33 : 33 27.27 2.90E-02 6. 80E-01 No 1.97E-01 Yes 2.11E+00 No No </=SL0.38-2000 2.74E-01

Benzo(a)pyrene 50-32-8 8 : 33 : 33 24.24 4.20E-02 6.70E-01 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.38-2000 2.58E-01

Benzo(b)fluoranthene 205-99-2 9 : 33 : 33 27.27 3.20E-02 6.80E-01 No 2.60E-01 Yes 2.11E+00 No No </=SL0.38-2000 3.24E-01

Benzo(g,h,i)perylene 191-24-2 8 : 33 : 33 24.24 7.20E-02 3. 20E-01 No 5.20E-01 No 2.91E+03 No No </=SL0.38-2000 1.99E-01

Benzo(k)fluoranthene 207-08-9 9 : 33 : 33 27.27 3.00E-02 5. 70E-01 No 2.10E-01 Yes 2.11E+01 No No </=SL0.38-2000 2.67E-01

Benzyl Butyl Phthalate 85-68-7 3 : 33 : 33 9.09 3.70E-01 3.60E+00 No NA -- 1.23E+04 No No </=SL0.36-2000 1.92E+00

bis(2-Ethylhexyl)phthalate 117-81-7 15 : 33 : 33 45.45 3.50E-02 4. 30E+00 J No 2.57E-01 Yes 1.23E+02 No No </=SL0.36-2000 1.17E+00

Carbazole 86-74-8 1 : 33 : 33 3.03 7.30E-02 7.30E-02 No NA -- 8.62E+01 No No </=SL0.36-2000 7.30E-02

Chrysene 218-01-9 10 : 33 : 33 30.30 3.00E-02 J 7.70E-01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.38-2000 3.28E-01

Dibenzo(a,h)anthracene 53-70-3 2 : 33 : 33 6.06 5.90E-02 1. 10E-01 No 1.20E-01 No 2.10E-01 No No </=SL0.36-2000 8.45E-02

Dibenzofuran 132-64-9 4 : 33 : 33 12.12 2.90E-02 9.80E-01 No NA -- 1.56E+02 No No </=SL0.36-2000 4.77E-01

Diethyl Phthalate 84-66-2 4 : 33 : 33 12.12 1.40E-01 J 4.40E+02 No NA -- 4.92E+04 No No </=SL0.36-2000 1.14E+02

Di-n-butylphthalate 84-74-2 2 : 33 : 33 6.06 6.20E-02 J 1.70E-01 J No NA -- 6.16E+03 No No </=SL0.36-2000 1.16E-01

Di-n-octylphthalate 117-84-0 1 : 33 : 33 3.03 5.90E-01 J 5.90E-01 J No NA -- 2.46E+03 No No </=SL0.36-2000 5.90E-01

Fluoranthene 206-44-0 9 : 33 : 33 27.27 4.00E-02 1.70E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.38-2000 7.16E-01

Fluorene 86-73-7 2 : 33 : 33 6.06 6.50E-02 6.30E-01 No NA -- 2.63E+03 No No </=SL0.36-2000 3.48E-01

Indeno(1,2,3-cd)pyrene 193-39-5 7 : 33 : 33 21.21 5.30E-02 J 2.40E-01 J No NA -- 2.11E+00 No No </=SL0.38-2000 1.44E-01

Naphthalene 91-20-3 3 : 33 : 33 9.09 4.90E-01 8.00E+00 No NA -- 1.88E+01 No No </=SL0.36-2000 3.08E+00

Phenanthrene 85-01-8 18 : 33 : 33 54.55 2.40E-02 1.80E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.38-2000 5.13E-01

Phenol 108-95-2 9 : 33 : 33 27.27 1.70E-01 J 2.60E+01 No NA -- 1.85E+04 No No </=SL0.36-2000 3.94E+00

Pyrene 129-00-0 11 : 33 : 33 33.33 3.95E-02 J 1.80E+00 No 4.09E-01 Yes 2.91E+03 No No </=SL0.38-2000 5.87E-01

Pesticide

4,4'-DDD 72-54-8 1 : 24 : 24 4.17 1.90E-02 J 1.90E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0041-4.5 1.90E-02

4,4'-DDE 72-55-9 8 : 23 : 24 34.78 3.00E-03 J 4.10E-01 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0041-4.5 8.86E-02

4,4'-DDT 50-29-3 13 : 24 : 24 54.17 8.10E-03 J 1.40E+01 No 3.98E-02 Yes 7.00E+00 Yes Yes >SL0.0041-4.5 1.50E+00

Aldrin 309-00-2 1 : 24 : 24 4.17 8.90E-02 J 8.90E-02 J No 9.80E-03 Yes 1.00E-01 No No </=SL0.0021-2.3 8.90E-02
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

alpha-BHC 319-84-6 5 : 24 : 24 20.83 1.00E-02 J 3.30E-02 J No 2.40E-01 No 3.60E-01 No No </=SL0.0021-2.3 1.82E-02

alpha-Chlordane 5103-71-9 4 : 21 : 22 19.05 1.50E-03 J 2.80E-02 No 1.24E-02 Yes 6.50E+00 No No </=SL0.0021-2.3 1.61E-02

beta-BHC 319-85-7 6 : 24 : 24 25.00 3.30E-02 J 2.60E-01 J No NA -- 1.26E+00 No No </=SL0.0021-2.3 1.17E-01

Dieldrin 60-57-1 10 : 24 : 24 41.67 2.00E-03 J 1.30E+00 No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0041-4.5 2.71E-01

Endosulfan I 959-98-8 3 : 24 : 24 12.50 8.70E-03 J 1.00E-01 J No 2.29E-03 Yes 3.69E+02 No No </=SL0.0021-2.3 4.22E-02

Endosulfan II 33213-65-9 2 : 24 : 24 8.33 2.80E-02 J 4.60E-02 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0041-4.5 3.70E-02

Endosulfan Sulfate 1031-07-8 5 : 24 : 24 20.83 2.80E-02 9. 50E-02 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0041-4.5 4.88E-02

Endrin 72-20-8 1 : 24 : 24 4.17 6.80E-02 J 6.80E-02 J No 9.60E-03 Yes 1.85E+01 No No </=SL0.0041-4.5 6.80E-02

Endrin Aldehyde 7421-93-4 2 : 24 : 24 8.33 5.90E-02 J 1.40E-01 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0041-4.5 9.95E-02

Endrin Ketone 53494-70-5 2 : 24 : 24 8.33 9.70E-03 J 2.10E-02 J No NA -- 1.85E+01 No No </=SL0.0041-4.5 1.54E-02

gamma-BHC (Lindane) 58-89-9 4 : 24 : 24 16.67 1.80E-02 8.40E-02 J No NA -- 1.74E+00 No No </=SL0.0021-2.3 4.83E-02

gamma-Chlordane 5103-74-2 6 : 22 : 22 27.27 1.60E-02 J 2.30E-01 J No 6.66E-02 Yes 6.50E+00 No No </=SL0.0021-2.3 1.33E-01

Heptachlor 76-44-8 1 : 24 : 24 4.17 9.00E-03 9.00E-03 No 1.48E-01 No 3.80E-01 No No </=SL0.0021-2.3 9.00E-03

Heptachlor Epoxide 1024-57-3 6 : 24 : 24 25.00 7.90E-03 2. 10E+00 No 1.03E-02 Yes 1.90E-01 Yes Yes >SL0.0021-2.3 3.66E-01

Methoxychlor 72-43-5 2 : 24 : 24 8.33 9.60E-02 J 1.00E-01 J No 3.31E-03 Yes 3.08E+02 No No </=SL0.021-23 9.80E-02

Herbicide

2,4,5-T 93-76-5 6 : 33 : 33 18.18 1.40E-03 J 6.20E-01 No NA -- 6.16E+02 No No </=SL0.0091-25 1.21E-01

2,4,5-TP (Silvex) 93-72-1 1 : 33 : 33 3.03 2.60E-03 2.60E-03 No NA -- 4.92E+02 No No </=SL0.0091-25 2.60E-03

2,4-D 94-75-7 7 : 33 : 33 21.21 4.60E-03 4.40E-01 No 1.16E-02 Yes 7.68E+02 No No </=SL0.0091-25 8.38E-02

Dalapon 75-99-0 4 : 33 : 33 12.12 3.00E-03 8.30E-03 J No NA -- 1.85E+03 No No </=SL0.36-500 6.90E-03

Dicamba 1918-00-9 2 : 33 : 33 6.06 3.10E-03 J 3.30E-03 No NA -- 1.85E+03 No No </=SL0.0091-60 3.20E-03

Dichlorprop 120-36-5 4 : 33 : 33 12.12 1.10E-03 J 9.50E-03 J No 7.82E-02 No 4.92E+02 No No </=SL0.11-25 3.55E-03

MCPA 94-74-6 1 : 33 : 33 3.03 2.10E+02 J 2.10E+02 J No NA -- 3.08E+01 Yes No <5%FOD2.2-6000 2.10E+02

MCPP 93-65-2 6 : 33 : 33 18.18 5.60E-01 J 1.40E+01 No 8.80E+00 Yes 6.16E+01 No No </=SL2.2-6000 5.44E+00

Pentachlorophenol 87-86-5 31 : 34 : 34 91.18 4.30E-03 8. 80E+01 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.0092-13 3.47E+00

PCBs

TOTAL PCBs Total PCBs 16 : 20 : 20 80.00 5.19E-02 4.03E+02 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 3.55E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 18 : 21 : 21 85.71 1.79E-04 7.01E-03 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 1.73E-03
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS
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(mg/kg)

Mean 
Detected (d)

(mg/kg)

Metals

Aluminum 7429-90-5 35 : 35 : 35 100.00 1.60E+01 9.80E+03 No 1.09E+04 No 9.21E+04 No No </=SL19-27 4.89E+03

Antimony 7440-36-0 26 : 35 : 35 74.29 5.40E-01 2.70E+00 No 1.92E+00 Yes 4.09E+01 No No </=SL1.9-2.7 1.12E+00

Arsenic 7440-38-2 34 : 35 : 35 97.14 1.60E+00 2.70E+01 J No 1.08E+01 Yes 1.59E+00 Yes Yes >SL0.94-1.4 1.09E+01

Barium 7440-39-3 35 : 35 : 35 100.00 3.60E+00 7.20E+02 J No 3.17E+02 Yes 6.66E+03 No No </=SL0.94-1.4 1.44E+02

Beryllium 7440-41-7 34 : 35 : 35 97.14 2.10E-02 3.10E+00 No 7.65E-01 Yes 1.94E+02 No No </=SL0.38-0.54 7.68E-01

Cadmium 7440-43-9 30 : 35 : 35 85.71 6.20E-01 9.30E+01 No 1.81E+00 Yes 4.51E+01 Yes Yes >SL0.47-0.68 6.99E+00

Calcium 7440-70-2 35 : 35 : 35 100.00 5.10E+02 3.00E+05 Yes 6.11E+04 Yes NA -- No EN47-510 5.60E+04

Chromium 7440-47-3 35 : 35 : 35 100.00 1.80E-01 1.00E+02 No 1.89E+01 Yes 4.48E+02 No No </=SL0.94-1.4 2.17E+01

Cobalt 7440-48-4 33 : 35 : 35 94.29 6.30E-01 1.30E+01 J No 9.27E+00 Yes 1.33E+03 No No </=SL0.94-1.4 5.93E+00

Copper 7440-50-8 35 : 35 : 35 100.00 3.20E-01 2.70E+02 No 4.96E+01 Yes 4.09E+03 No No </=SL1.9-2.7 6.71E+01

Iron 7439-89-6 35 : 35 : 35 100.00 6.00E+00 9.30E+04 Yes 2.10E+04 Yes 7.20E+04 Yes No EN4.7-6.8 1.46E+04

Lead 7439-92-1 34 : 35 : 35 97.14 7.10E-01 1.04E+03 J No 7.18E+01 Yes 8.00E+02 No No </=SL0.47-0.68 1.37E+02

Magnesium 7439-95-4 35 : 35 : 35 100.00 1.70E+01 2.20E+04 Yes 1.13E+04 Yes NA -- No EN47-68 3.91E+03

Manganese 7439-96-5 35 : 35 : 35 100.00 1.20E+00 2.70E+03 No 5.01E+02 Yes 1.95E+03 Yes Yes >SL0.94-1.4 2.59E+02

Mercury 7439-97-6 28 : 28 : 28 100.00 4.30E-03 J 1.90E+01 No 7.72E-02 Yes 3.10E+01 No No </=SL0.02-5.3 2.94E+00

Nickel 7440-02-0 34 : 35 : 35 97.14 2.70E+00 1.30E+02 J No 2.83E+01 Yes 2.04E+03 No No </=SL3.8-5.4 2.41E+01

Potassium 7440-09-7 35 : 35 : 35 100.00 9.10E+00 7.30E+03 Yes 2.38E+03 Yes NA -- No EN94-140 1.23E+03

Selenium 7782-49-2 18 : 35 : 35 51.43 7.50E-01 1.20E+01 No 1.24E+00 Yes 5.11E+02 No No </=SL0.95-3.2 3.17E+00

Silver 7440-22-4 21 : 35 : 35 60.00 1.30E-01 2.90E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.95-1.4 7.56E-01

Sodium 7440-23-5 31 : 35 : 35 88.57 1.80E+02 1.00E+04 Yes 3.40E+02 Yes NA -- No EN47-290 1.46E+03

Thallium 7440-28-0 5 : 35 : 35 14.29 8.20E-01 J 3.60E+00 No NA -- 6.75E+00 No No </=SL0.95-4.3 1.82E+00

Vanadium 7440-62-2 35 : 35 : 35 100.00 6.30E-01 2.60E+02 No 3.44E+01 Yes 1.02E+02 Yes Yes >SL0.94-1.4 2.96E+01

Zinc 7440-66-6 35 : 35 : 35 100.00 9.70E+00 4.70E+03 No 2.24E+02 Yes 3.06E+04 No No </=SL1.9-10 8.14E+02

Q CentralSiteCombined Soil

VOCs

1,2-Dichloroethene (total) 540-59-0 2 : 42 : 42 4.76 1.35E-03 1.20E-01 J No NA -- 1.46E+01 No No </=SL0.0064-4 6.07E-02

2-Butanone 78-93-3 18 : 44 : 44 40.91 5.40E-03 5.10E-02 No NA -- 1.13E+04 No No </=SL0.016-10 2.31E-02

4-Methyl-2-pentanone 108-10-1 2 : 44 : 44 4.55 1.02E-02 4.30E-02 No 2.00E-03 Yes 4.70E+03 No No </=SL0.016-10 2.66E-02
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
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(mg/kg)
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Detected (d)

(mg/kg)

Acetone 67-64-1 34 : 45 : 45 75.56 7.20E-03 1.55E+00 J No NA -- 5.43E+03 No No </=SL0.036-20 1.52E-01

Benzene 71-43-2 25 : 44 : 44 56.82 9.30E-04 1.30E+00 J No NA -- 1.40E+00 No No </=SL0.004-2 8.99E-02

Carbon Disulfide 75-15-0 20 : 44 : 44 45.45 8.70E-04 2.70E-01 No NA -- 1.20E+02 No No </=SL0.0032-2 2.08E-02

Chlorobenzene 108-90-7 20 : 45 : 45 44.44 1.30E-03 J 2.40E+02 No NA -- 5.31E+01 Yes Yes >SL0.0036-0.61 1.60E+01

Chloroform 67-66-3 1 : 45 : 45 2.22 1.10E-02 J 1.10E-02 J No NA -- 4.70E-01 No No </=SL0.0032-2 1.10E-02

Dichloromethane 75-09-2 1 : 44 : 44 2.27 1.90E-03 1.90E-03 No 6.50E-03 No 2.05E+01 No No </=SL0.0036-2 1.90E-03

Ethylbenzene 100-41-4 29 : 44 : 44 65.91 3.10E-04 J 1.30E+02 No 9.52E-04 Yes 7.42E+02 No No </=SL0.0038-0.63 5.00E+00

Tetrachloroethene 127-18-4 12 : 44 : 44 27.27 4.10E-04 5. 00E-02 No 9.50E-04 Yes 1.31E+00 No No </=SL0.0032-2 7.98E-03

Toluene 108-88-3 25 : 44 : 44 56.82 1.90E-03 5.00E+01 J No NA -- 2.21E+02 No No </=SL0.0038-0.63 3.44E+00

Trichloroethylene 79-01-6 8 : 44 : 44 18.18 5.40E-04 2.90E-02 J No NA -- 1.10E-01 No No </=SL0.0032-2 4.77E-03

Vinyl chloride 75-01-4 1 : 44 : 44 2.27 3.10E-03 J 3.10E-03 J No NA -- 7.50E-01 No No </=SL0.0032-2 3.10E-03

Xylenes, Total 1330-20-7 27 : 44 : 44 61.36 1.20E-03 6. 30E+02 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0076-1.3 2.65E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 44 : 44 2.27 2.70E-02 2.70E-02 No NA -- 2.16E+01 No No </=SL0.34-4.2 2.70E-02

1,2-Dichlorobenzene 95-50-1 2 : 44 : 44 4.55 2.20E-01 J 5.20E-01 J No NA -- 4.10E+02 No No </=SL0.34-4.2 3.70E-01

1,4-Dichlorobenzene 106-46-7 14 : 45 : 45 31.11 4.50E-02 2.40E+01 J No NA -- 7.87E+00 Yes Yes >SL0.34-4.2 2.65E+00

2,4,5-Trichlorophenol 95-95-4 1 : 44 : 44 2.27 1.34E-01 1.34E-01 No NA -- 6.16E+03 No No </=SL0.34-4.2 1.34E-01

2,4,6-Trichlorophenol 88-06-2 1 : 44 : 44 2.27 1.17E+00 1.17E+00 No NA -- 6.16E+00 No No </=SL0.34-4.2 1.17E+00

2,4-Dichlorophenol 120-83-2 1 : 44 : 44 2.27 3.40E-01 3.40E-01 No NA -- 1.85E+02 No No </=SL0.34-4.2 3.40E-01

2,4-Dimethylphenol 105-67-9 1 : 44 : 44 2.27 2.30E-01 2.30E-01 No NA -- 1.23E+03 No No </=SL0.34-4.2 2.30E-01

2,4-Dinitrotoluene 121-14-2 1 : 44 : 44 2.27 4.10E-01 4.10E-01 No NA -- 1.23E+02 No No </=SL0.34-4.2 4.10E-01

2,6-Dinitrotoluene 606-20-2 1 : 44 : 44 2.27 6.00E-01 6.00E-01 No NA -- 6.16E+01 No No </=SL0.34-4.2 6.00E-01

2-Chlorophenol 95-57-8 2 : 44 : 44 4.55 3.40E-02 1.50E-01 No NA -- 2.36E+01 No No </=SL0.34-4.2 9.20E-02

2-Methylnaphthalene 91-57-6 16 : 45 : 45 35.56 2.90E-02 1.30E+00 No NA -- 1.88E+01 No No </=SL0.34-4.2 2.67E-01

3&4-Methylphenol 106-44-5 3 : 44 : 44 6.82 5.80E-02 5.50E-01 J No NA -- 3.08E+02 No No </=SL0.34-4.2 2.25E-01

4-Bromophenyl Phenyl Et 101-55-3 1 : 44 : 44 2.27 5.80E-02 5.80E-02 No NA -- NA -- No <5%FOD0.34-4.2 5.80E-02

4-Chloroaniline 106-47-8 1 : 44 : 44 2.27 1.10E+00 1.10E+00 No NA -- 2.46E+02 No No </=SL0.68-8.5 1.10E+00

Acenaphthene 83-32-9 15 : 44 : 44 34.09 3.00E-02 2.00E+00 No 4.20E-02 Yes 2.92E+03 No No </=SL0.34-4.2 2.70E-01

Acenaphthylene 208-96-8 4 : 44 : 44 9.09 2.40E-02 2.90E-01 No NA -- 2.92E+03 No No </=SL0.34-4.2 1.29E-01

Anthracene 120-12-7 20 : 44 : 44 45.45 2.80E-02 3.20E+00 No 1.20E-01 Yes 2.38E+04 No No </=SL0.34-4.2 4.15E-01
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Benzo(a)anthracene 56-55-3 28 : 44 : 44 63.64 2.90E-02 3. 60E+00 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.34-4.2 6.43E-01

Benzo(a)pyrene 50-32-8 27 : 44 : 44 61.36 2.40E-02 3.20E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.34-4.2 6.19E-01

Benzo(b)fluoranthene 205-99-2 25 : 44 : 44 56.82 3.10E-02 3.20E+00 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.34-4.2 6.02E-01

Benzo(g,h,i)perylene 191-24-2 26 : 44 : 44 59.09 2.60E-02 J 2.10E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.34-4.2 3.44E-01

Benzo(k)fluoranthene 207-08-9 22 : 44 : 44 50.00 2.90E-02 2. 65E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.34-4.2 6.26E-01

Benzyl Butyl Phthalate 85-68-7 9 : 43 : 43 20.93 2.30E-02 3.05E+00 No NA -- 1.23E+04 No No </=SL0.34-4.2 1.06E+00

bis(2-Ethylhexyl)phthalate 117-81-7 28 : 44 : 44 63.64 5.20E-02 J 4.80E+01 No 2.57E-01 Yes 1.23E+02 No No </=SL0.34-4.2 4.04E+00

Carbazole 86-74-8 9 : 44 : 44 20.45 4.60E-02 J 2.30E+00 No NA -- 8.62E+01 No No </=SL0.34-4.2 4.10E-01

Chrysene 218-01-9 31 : 44 : 44 70.45 3.20E-02 3.80E+00 No 2.35E-01 Yes 2.11E+02 No No </=SL0.34-4.2 6.50E-01

Dibenzo(a,h)anthracene 53-70-3 7 : 44 : 44 15.91 3.60E-02 2. 10E-01 J No 1.20E-01 Yes 2.10E-01 No No </=SL0.34-4.2 6.97E-02

Dibenzofuran 132-64-9 14 : 44 : 44 31.82 2.20E-02 1.65E+00 No NA -- 1.56E+02 No No </=SL0.34-4.2 2.32E-01

Di-n-butylphthalate 84-74-2 8 : 44 : 44 18.18 7.40E-02 J 2.60E+00 J No NA -- 6.16E+03 No No </=SL0.34-4.2 5.17E-01

Di-n-octylphthalate 117-84-0 3 : 44 : 44 6.82 1.10E-01 J 5.50E-01 J No NA -- 2.46E+03 No No </=SL0.34-4.2 3.70E-01

Dinoseb 88-85-7 1 : 44 : 44 2.27 8.80E-02 8.80E-02 No NA -- 6.16E+01 No No </=SL0.34-4.2 8.80E-02

Fluoranthene 206-44-0 34 : 44 : 44 77.27 4.30E-02 7.60E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.34-4.2 1.25E+00

Fluorene 86-73-7 15 : 44 : 44 34.09 3.40E-02 2.80E+00 No NA -- 2.63E+03 No No </=SL0.34-4.2 3.31E-01

Hexachlorobenzene 118-74-1 1 : 44 : 44 2.27 2.90E-02 2.90E-02 No NA -- 1.08E+00 No No </=SL0.34-4.2 2.90E-02

Indeno(1,2,3-cd)pyrene 193-39-5 21 : 44 : 44 47.73 3.80E-02 1.60E+00 No NA -- 2.11E+00 No No </=SL0.34-4.2 3.37E-01

Naphthalene 91-20-3 17 : 44 : 44 38.64 3.00E-02 4.35E+00 No NA -- 1.88E+01 No No </=SL0.34-4.2 5.72E-01

N-Nitroso-di-n-propylamin 621-64-7 1 : 44 : 44 2.27 1.80E-01 1.80E-01 No NA -- 2.50E-01 No No </=SL0.34-4.2 1.80E-01

N-Nitrosodiphenylamine 86-30-6 1 : 44 : 44 2.27 2.20E-01 2.20E-01 No NA -- 3.52E+02 No No </=SL0.34-4.2 2.20E-01

Phenanthrene 85-01-8 31 : 44 : 44 70.45 4.50E-02 1.35E+01 J No 2.89E-01 Yes 2.38E+04 No No </=SL0.34-4.2 1.21E+00

Phenol 108-95-2 2 : 44 : 44 4.55 8.50E-02 4.30E-01 J No NA -- 1.85E+04 No No </=SL0.34-4.2 2.58E-01

Pyrene 129-00-0 37 : 44 : 44 84.09 3.20E-02 J 8.75E+00 J No 4.09E-01 Yes 2.91E+03 No No </=SL0.34-4.2 1.14E+00

Pesticide

4,4'-DDD 72-54-8 7 : 37 : 37 18.92 1.10E-03 J 8.90E-02 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0003-0.21 3.03E-02

4,4'-DDE 72-55-9 9 : 36 : 37 25.00 7.10E-04 1.20E-01 No 1.45E-02 Yes 7.02E+00 No No </=SL0.0003-0.21 2.90E-02

4,4'-DDT 50-29-3 14 : 37 : 37 37.84 8.60E-04 1.05E-01 J No 3.98E-02 Yes 7.00E+00 No No </=SL0.0003-0.21 2.68E-02

Aldrin 309-00-2 4 : 37 : 37 10.81 9.10E-04 1.10E-01 J No 9.80E-03 Yes 1.00E-01 Yes Yes >SL0.00016-0.11 2.90E-02

alpha-BHC 319-84-6 2 : 37 : 37 5.41 9.70E-04 J 6.05E-02 J No 2.40E-01 No 3.60E-01 No No </=SL0.00016-0.11 3.07E-02
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alpha-Chlordane 5103-71-9 10 : 37 : 37 27.03 1.80E-03 J 1.20E-01 No 1.24E-02 Yes 6.50E+00 No No </=SL0.00016-0.11 2.28E-02

beta-BHC 319-85-7 1 : 37 : 37 2.70 1.60E-02 J 1.60E-02 J No NA -- 1.26E+00 No No </=SL0.00016-0.11 1.60E-02

delta-BHC 319-86-8 1 : 37 : 37 2.70 2.30E-02 J 2.30E-02 J No 6.80E-02 No 3.60E-01 No No </=SL0.00016-0.11 2.30E-02

Dieldrin 60-57-1 17 : 37 : 37 45.95 5.20E-04 3.90E-01 No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0003-0.21 4.36E-02

Endosulfan I 959-98-8 4 : 37 : 37 10.81 4.45E-04 3.70E-02 J No 2.29E-03 Yes 3.69E+02 No No </=SL0.0018-0.11 1.02E-02

Endosulfan II 33213-65-9 1 : 37 : 37 2.70 3.40E-03 J 3.40E-03 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0003-0.21 3.40E-03

Endosulfan Sulfate 1031-07-8 4 : 37 : 37 10.81 2.40E-03 J 9.60E-02 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0003-0.21 4.09E-02

Endrin Aldehyde 7421-93-4 3 : 37 : 37 8.11 6.40E-03 J 4.80E-02 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0003-0.21 2.35E-02

Endrin Ketone 53494-70-5 4 : 37 : 37 10.81 1.10E-03 J 9.10E-02 J No NA -- 1.85E+01 No No </=SL0.0003-0.21 2.60E-02

gamma-BHC (Lindane) 58-89-9 2 : 37 : 37 5.41 2.80E-04 8.80E-04 No NA -- 1.74E+00 No No </=SL0.00016-0.11 5.80E-04

gamma-Chlordane 5103-74-2 7 : 37 : 37 18.92 7.20E-04 8.90E-02 No 6.66E-02 Yes 6.50E+00 No No </=SL0.00016-0.11 2.43E-02

Heptachlor 76-44-8 1 : 37 : 37 2.70 2.30E-03 2.30E-03 No 1.48E-01 No 3.80E-01 No No </=SL0.00016-0.11 2.30E-03

Heptachlor Epoxide 1024-57-3 1 : 37 : 37 2.70 8.70E-03 J 8.70E-03 J No 1.03E-02 No 1.90E-01 No No </=SL0.00016-0.11 8.70E-03

Methoxychlor 72-43-5 2 : 37 : 37 5.41 5.50E-02 J 1.50E-01 J No 3.31E-03 Yes 3.08E+02 No No </=SL0.0016-1.1 1.02E-01

Herbicide

2,4,5-T 93-76-5 4 : 45 : 45 8.89 3.55E-03 3.30E-01 J No NA -- 6.16E+02 No No </=SL0.00076-1 8.76E-02

2,4-D 94-75-7 5 : 45 : 45 11.11 3.50E-03 J 7.50E-03 No 1.16E-02 No 7.68E+02 No No </=SL0.00076-1 5.60E-03

2,4-DB 94-82-6 1 : 45 : 45 2.22 3.50E-02 J 3.50E-02 J No NA -- 4.92E+02 No No </=SL0.00076-1 3.50E-02

Dalapon 75-99-0 3 : 45 : 45 6.67 5.30E-03 6.80E-02 J No NA -- 1.85E+03 No No </=SL0.18-240 3.11E-02

Dicamba 1918-00-9 2 : 45 : 45 4.44 2.90E-03 3.60E-03 No NA -- 1.85E+03 No No </=SL0.0018-2.4 3.25E-03

Dichlorprop 120-36-5 1 : 45 : 45 2.22 4.70E-03 4.70E-03 No 7.82E-02 No 4.92E+02 No No </=SL0.0091-12 4.70E-03

MCPP 93-65-2 5 : 45 : 45 11.11 6.60E-01 4.10E+00 No 8.80E+00 No 6.16E+01 No No </=SL0.18-240 1.55E+00

Pentachlorophenol 87-86-5 21 : 45 : 45 46.67 3.30E-03 J 1.02E+01 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.0016-2 8.40E-01

PCBs

TOTAL PCBs Total PCBs 18 : 38 : 38 47.37 6.87E-02 1.14E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 2.06E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 20 : 25 : 25 80.00 6.66E-05 1.82E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 2.41E-03

Metals

Aluminum 7429-90-5 45 : 45 : 45 100.00 9.05E+02 2.80E+04 No 1.09E+04 Yes 9.21E+04 No No </=SL20-43 7.72E+03
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Antimony 7440-36-0 26 : 45 : 45 57.78 5.70E-01 5.80E+00 J No 1.92E+00 Yes 4.09E+01 No No </=SL1.8-19 1.59E+00

Arsenic 7440-38-2 45 : 45 : 45 100.00 1.10E+00 1.00E+02 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL1-2.1 1.78E+01

Barium 7440-39-3 45 : 45 : 45 100.00 1.30E+01 3.95E+02 J No 3.17E+02 Yes 6.66E+03 No No </=SL1-2.1 1.47E+02

Beryllium 7440-41-7 45 : 45 : 45 100.00 6.80E-02 7.20E+00 No 7.65E-01 Yes 1.94E+02 No No </=SL0.4-0.85 1.01E+00

Cadmium 7440-43-9 37 : 45 : 45 82.22 2.40E-01 9.65E+00 No 1.81E+00 Yes 4.51E+01 No No </=SL0.48-1.1 1.96E+00

Calcium 7440-70-2 45 : 45 : 45 100.00 1.60E+03 2.80E+05 Yes 6.11E+04 Yes NA -- No EN50-610 7.46E+04

Chromium 7440-47-3 45 : 45 : 45 100.00 2.20E+00 8.00E+03 No 1.89E+01 Yes 4.48E+02 Yes Yes >SL1-2.1 1.99E+02

Cobalt 7440-48-4 45 : 45 : 45 100.00 7.40E-01 1.50E+01 J No 9.27E+00 Yes 1.33E+03 No No </=SL1-2.1 5.66E+00

Copper 7440-50-8 45 : 45 : 45 100.00 1.75E+00 2.00E+04 J No 4.96E+01 Yes 4.09E+03 Yes Yes >SL1.9-2.5 5.13E+02

Iron 7439-89-6 45 : 45 : 45 100.00 9.30E+02 5.40E+04 Yes 2.10E+04 Yes 7.20E+04 No No EN5-11 1.55E+04

Lead 7439-92-1 45 : 45 : 45 100.00 2.80E+00 6.60E+02 No 7.18E+01 Yes 8.00E+02 No No </=SL0.5-2.5 1.21E+02

Magnesium 7439-95-4 45 : 45 : 45 100.00 3.60E+02 2.80E+04 Yes 1.13E+04 Yes NA -- No EN50-250 6.64E+03

Manganese 7439-96-5 45 : 45 : 45 100.00 2.90E+01 J 5.45E+03 J No 5.01E+02 Yes 1.95E+03 Yes Yes >SL1-5 3.96E+02

Mercury 7439-97-6 39 : 40 : 40 97.50 4.20E-03 1.80E+00 No 7.72E-02 Yes 3.10E+01 No No </=SL0.017-0.48 3.16E-01

Nickel 7440-02-0 45 : 45 : 45 100.00 4.25E+00 2.90E+02 No 2.83E+01 Yes 2.04E+03 No No </=SL4-8.5 2.86E+01

Potassium 7440-09-7 45 : 45 : 45 100.00 1.75E+02 3.05E+03 Yes 2.38E+03 Yes NA -- No EN100-210 1.35E+03

Selenium 7782-49-2 7 : 45 : 45 15.56 9.70E-01 J 6.40E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL1-7.2 2.95E+00

Silver 7440-22-4 24 : 45 : 45 53.33 1.10E-01 3.75E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.91-2.1 5.45E-01

Sodium 7440-23-5 34 : 45 : 45 75.56 1.70E+02 2.00E+03 Yes 3.40E+02 Yes NA -- No EN50-110 4.81E+02

Thallium 7440-28-0 8 : 45 : 45 17.78 1.50E+00 4.80E+00 No NA -- 6.75E+00 No No </=SL1-24 3.04E+00

Vanadium 7440-62-2 45 : 45 : 45 100.00 3.45E+00 9.85E+01 No 3.44E+01 Yes 1.02E+02 No No </=SL1-5 2.83E+01

Zinc 7440-66-6 45 : 45 : 45 100.00 2.20E+01 1.06E+03 J No 2.24E+02 Yes 3.06E+04 No No </=SL2-4.3 2.63E+02

Q NorthSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 28 : 28 3.57 2.50E-01 2.50E-01 No NA -- 6.94E+02 No No </=SL0.0042-1.2 2.50E-01

1,1-Dichloroethane 75-34-3 1 : 28 : 28 3.57 6.60E-01 J 6.60E-01 J No NA -- 1.74E+02 No No </=SL0.0042-1.2 6.60E-01

1,1-Dichloroethylene 75-35-4 1 : 28 : 28 3.57 5.20E-01 5.20E-01 No NA -- 4.13E+01 No No </=SL0.0042-1.2 5.20E-01

1,2-Dichloroethane 107-06-2 1 : 28 : 28 3.57 4.00E+00 4.00E+00 No NA -- 6.00E-01 Yes No <5%FOD0.0042-1.2 4.00E+00

1,2-Dichloroethene (total) 540-59-0 3 : 28 : 28 10.71 1.90E-03 J 1.40E+00 No NA -- 1.46E+01 No No </=SL0.0086-2.4 4.68E-01
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1,3-Dichloropropene (cis) 10061-01-5 1 : 28 : 28 3.57 3.60E-01 3.60E-01 No NA -- 1.80E+00 No No </=SL0.0042-1.2 3.60E-01

1,3-Dichloropropene (tran 10061-02-6 1 : 28 : 28 3.57 3.10E-01 3.10E-01 No NA -- 1.80E+00 No No </=SL0.0042-1.2 3.10E-01

2-Butanone 78-93-3 15 : 28 : 28 53.57 1.50E-03 2.00E+00 No NA -- 1.13E+04 No No </=SL0.025-6 2.30E-01

4-Methyl-2-pentanone 108-10-1 3 : 28 : 28 10.71 9.90E-04 5.80E-01 No 2.00E-03 Yes 4.70E+03 No No </=SL0.021-6 2.16E-01

Acetone 67-64-1 18 : 28 : 29 64.29 1.70E-02 J 3.00E+00 J No NA -- 5.43E+03 No No </=SL0.051-12 3.85E-01

Benzene 71-43-2 17 : 29 : 29 58.62 7.60E-04 J 8.80E+00 No NA -- 1.40E+00 Yes Yes >SL0.0043-1.2 6.35E-01

Carbon Disulfide 75-15-0 15 : 28 : 28 53.57 8.40E-04 9.70E-01 No NA -- 1.20E+02 No No </=SL0.0042-1.2 7.04E-02

Chlorobenzene 108-90-7 10 : 28 : 28 35.71 5.20E-04 3.60E+01 J No NA -- 5.31E+01 No No </=SL0.0043-1.2 7.05E+00

Chloroethane 75-00-3 1 : 28 : 28 3.57 4.10E-03 J 4.10E-03 J No NA -- 6.49E+00 No No </=SL0.0042-2.4 4.10E-03

Chloroform 67-66-3 1 : 28 : 28 3.57 9.00E-04 9.00E-04 No NA -- 4.70E-01 No No </=SL0.0042-1.2 9.00E-04

Chloromethane 74-87-3 2 : 28 : 28 7.14 4.50E-03 J 9.00E-01 J No 9.00E-04 Yes 1.56E+01 No No </=SL0.0042-2.4 4.52E-01

Dichloromethane 75-09-2 1 : 28 : 28 3.57 9.10E-03 J 9.10E-03 J No 6.50E-03 Yes 2.05E+01 No No </=SL0.0042-1.2 9.10E-03

Ethylbenzene 100-41-4 15 : 28 : 28 53.57 1.90E-04 4.00E+01 No 9.52E-04 Yes 7.42E+02 No No </=SL0.0042-1.2 3.52E+00

Methyl N-Butyl Ketone 591-78-6 2 : 28 : 28 7.14 3.10E-03 5.00E-01 No NA -- 1.13E+04 No No </=SL0.021-6 2.52E-01

Styrene 100-42-5 2 : 28 : 28 7.14 3.90E-04 6.90E-04 No 3.64E-03 No 1.81E+03 No No </=SL0.0042-1.2 5.40E-04

Tetrachloroethene 127-18-4 16 : 29 : 29 55.17 4.30E-04 2.80E+01 J No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0043-1.2 1.82E+00

Toluene 108-88-3 14 : 28 : 28 50.00 2.40E-03 J 4.70E+01 No NA -- 2.21E+02 No No </=SL0.0043-1.2 4.78E+00

Trichloroethylene 79-01-6 14 : 28 : 28 50.00 4.90E-04 7. 30E-01 No NA -- 1.10E-01 Yes Yes >SL0.0042-1.2 1.00E-01

Vinyl chloride 75-01-4 1 : 28 : 28 3.57 6.00E-01 6.00E-01 No NA -- 7.50E-01 No No </=SL0.0042-2.4 6.00E-01

Xylenes, Total 1330-20-7 19 : 28 : 28 67.86 3.90E-04 3. 00E+02 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0083-2.4 2.04E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 5 : 29 : 29 17.24 4.90E-02 1. 00E+01 No NA -- 2.16E+01 No No </=SL0.23-230 3.13E+00

1,2-Dichlorobenzene 95-50-1 3 : 29 : 29 10.34 1.00E-01 9.70E+00 No NA -- 4.10E+02 No No </=SL0.25-230 3.48E+00

1,3-Dichlorobenzene 541-73-1 3 : 29 : 29 10.34 2.10E-02 1.10E-01 J No NA -- 2.09E+02 No No </=SL0.28-230 6.07E-02

1,4-Dichlorobenzene 106-46-7 6 : 29 : 29 20.69 1.70E-01 3.20E+00 No NA -- 7.87E+00 No No </=SL0.24-230 1.36E+00

2,4,5-Trichlorophenol 95-95-4 1 : 29 : 29 3.45 1.80E-01 1.80E-01 No NA -- 6.16E+03 No No </=SL0.34-230 1.80E-01

2,4,6-Trichlorophenol 88-06-2 2 : 29 : 29 6.90 1.40E+00 4.70E+01 No NA -- 6.16E+00 Yes Yes >SL0.22-230 2.42E+01

2,4-Dichlorophenol 120-83-2 5 : 29 : 29 17.24 3.00E-02 2.70E+02 No NA -- 1.85E+02 Yes Yes >SL0.25-230 6.78E+01

2,4-Dimethylphenol 105-67-9 1 : 29 : 29 3.45 3.70E-02 3.70E-02 No NA -- 1.23E+03 No No </=SL0.35-230 3.70E-02

2-Chlorophenol 95-57-8 2 : 29 : 29 6.90 1.70E+00 1.70E+00 No NA -- 2.36E+01 No No </=SL0.29-230 1.70E+00
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS
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2-Methylnaphthalene 91-57-6 16 : 29 : 29 55.17 2.40E-02 8.60E-01 J No NA -- 1.88E+01 No No </=SL0.26-230 2.14E-01

2-Nitroaniline 88-74-4 1 : 29 : 29 3.45 2.00E+01 2.00E+01 No NA -- 1.83E+02 No No </=SL0.25-1200 2.00E+01

3&4-Methylphenol 106-44-5 1 : 29 : 29 3.45 1.70E-01 1.70E-01 No NA -- 3.08E+02 No No </=SL0.31-230 1.70E-01

4-Chloroaniline 106-47-8 3 : 29 : 29 10.34 1.00E+01 3.00E+01 J No NA -- 2.46E+02 No No </=SL0.28-460 2.07E+01

Acenaphthene 83-32-9 12 : 29 : 29 41.38 6.40E-02 7.35E-01 J No 4.20E-02 Yes 2.92E+03 No No </=SL0.2-230 2.40E-01

Acenaphthylene 208-96-8 2 : 29 : 29 6.90 5.30E-02 J 6.90E-02 No NA -- 2.92E+03 No No </=SL0.18-230 6.10E-02

Anthracene 120-12-7 16 : 29 : 29 55.17 4.30E-02 J 2.30E+00 J No 1.20E-01 Yes 2.38E+04 No No </=SL0.25-230 5.40E-01

Benzo(a)anthracene 56-55-3 21 : 29 : 29 72.41 6.00E-02 J 4.85E+00 J No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.33-230 1.27E+00

Benzo(a)pyrene 50-32-8 23 : 29 : 29 79.31 2.40E-02 J 3.90E+00 J No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.2-230 1.07E+00

Benzo(b)fluoranthene 205-99-2 22 : 29 : 29 75.86 9.00E-02 J 3.60E+00 J No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.28-230 1.14E+00

Benzo(g,h,i)perylene 191-24-2 21 : 29 : 29 72.41 5.40E-02 J 1.90E+00 J No 5.20E-01 Yes 2.91E+03 No No </=SL0.25-230 6.38E-01

Benzo(k)fluoranthene 207-08-9 22 : 29 : 29 75.86 7.10E-02 J 3.75E+00 J No 2.10E-01 Yes 2.11E+01 No No </=SL0.35-230 1.08E+00

Benzyl Butyl Phthalate 85-68-7 5 : 29 : 29 17.24 2.30E-02 5.00E-01 No NA -- 1.23E+04 No No </=SL0.35-230 1.43E-01

bis(2-Chloroethyl)ether 111-44-4 1 : 29 : 29 3.45 4.40E-02 4.40E-02 No NA -- 5.80E-01 No No </=SL0.3-230 4.40E-02

bis(2-Ethylhexyl)phthalate 117-81-7 19 : 29 : 29 65.52 3.50E-02 1. 00E+01 No 2.57E-01 Yes 1.23E+02 No No </=SL0.35-230 1.71E+00

Carbazole 86-74-8 10 : 29 : 29 34.48 4.10E-02 9.30E-01 J No NA -- 8.62E+01 No No </=SL0.3-230 2.92E-01

Chrysene 218-01-9 23 : 29 : 29 79.31 6.40E-02 J 5.10E+00 J No 2.35E-01 Yes 2.11E+02 No No </=SL0.27-230 1.47E+00

Dibenzo(a,h)anthracene 53-70-3 10 : 29 : 29 34.48 6.60E-02 4. 00E-01 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.26-230 2.05E-01

Dibenzofuran 132-64-9 14 : 29 : 29 48.28 2.50E-02 J 5.15E-01 J No NA -- 1.56E+02 No No </=SL0.2-230 1.53E-01

Diethyl Phthalate 84-66-2 2 : 29 : 29 6.90 5.40E-01 1.60E+00 No NA -- 4.92E+04 No No </=SL0.24-230 1.07E+00

Di-n-butylphthalate 84-74-2 1 : 29 : 29 3.45 3.60E-02 3.60E-02 No NA -- 6.16E+03 No No </=SL0.3-230 3.60E-02

Di-n-octylphthalate 117-84-0 2 : 29 : 29 6.90 6.60E-02 2.00E+00 J No NA -- 2.46E+03 No No </=SL0.33-230 1.03E+00

Fluoranthene 206-44-0 26 : 29 : 29 89.66 4.90E-02 J 1.50E+01 J No 4.42E-01 Yes 2.20E+03 No No </=SL0.28-230 2.31E+00

Fluorene 86-73-7 10 : 29 : 29 34.48 5.30E-02 8.10E-01 J No NA -- 2.63E+03 No No </=SL0.24-230 2.67E-01

Hexachlorobenzene 118-74-1 1 : 29 : 29 3.45 3.00E-02 3.00E-02 No NA -- 1.08E+00 No No </=SL0.28-230 3.00E-02

Indeno(1,2,3-cd)pyrene 193-39-5 19 : 29 : 29 65.52 3.20E-02 J 2.10E+00 J No NA -- 2.11E+00 No No </=SL0.28-230 6.17E-01

Naphthalene 91-20-3 11 : 29 : 29 37.93 3.80E-02 5.60E+00 No NA -- 1.88E+01 No No </=SL0.2-230 6.91E-01

Nitrobenzene 98-95-3 1 : 29 : 29 3.45 1.90E+00 1.90E+00 No NA -- 1.03E+01 No No </=SL0.35-230 1.90E+00

Phenanthrene 85-01-8 25 : 29 : 29 86.21 4.00E-02 J 1.15E+01 J No 2.89E-01 Yes 2.38E+04 No No </=SL0.31-230 1.89E+00

Phenol 108-95-2 6 : 29 : 29 20.69 1.60E-01 2.90E+01 No NA -- 1.85E+04 No No </=SL0.32-230 5.33E+00
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Pyrene 129-00-0 26 : 29 : 29 89.66 4.40E-02 J 1.25E+01 J No 4.09E-01 Yes 2.91E+03 No No </=SL0.22-230 2.37E+00

Pesticide

4,4'-DDD 72-54-8 6 : 22 : 22 27.27 7.10E-03 J 1.30E-01 No 9.24E-03 Yes 9.95E+00 No No </=SL0.0037-0.93 4.14E-02

4,4'-DDE 72-55-9 9 : 21 : 22 42.86 2.00E-03 J 4.90E+00 No 1.45E-02 Yes 7.02E+00 No No </=SL0.0037-0.93 5.63E-01

4,4'-DDT 50-29-3 16 : 22 : 22 72.73 7.60E-03 J 5.00E+00 J No 3.98E-02 Yes 7.00E+00 No No </=SL0.004-0.93 4.96E-01

alpha-BHC 319-84-6 5 : 22 : 22 22.73 4.00E-03 J 2.40E-01 No 2.40E-01 No 3.60E-01 No No </=SL0.0019-0.48 8.64E-02

alpha-Chlordane 5103-71-9 6 : 21 : 22 28.57 8.60E-04 J 2.00E-01 No 1.24E-02 Yes 6.50E+00 No No </=SL0.0019-0.48 4.22E-02

beta-BHC 319-85-7 8 : 22 : 22 36.36 1.30E-03 J 1.30E+00 J No NA -- 1.26E+00 Yes Yes >SL0.0019-0.48 1.74E-01

delta-BHC 319-86-8 1 : 22 : 22 4.55 6.60E-01 6.60E-01 No 6.80E-02 Yes 3.60E-01 Yes No <5%FOD0.0019-0.48 6.60E-01

Dieldrin 60-57-1 11 : 22 : 22 50.00 3.95E-03 J 3.20E+00 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0037-0.93 4.58E-01

Endosulfan II 33213-65-9 3 : 22 : 22 13.64 4.90E-04 J 2.20E-01 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0037-0.93 7.82E-02

Endosulfan Sulfate 1031-07-8 2 : 22 : 22 9.09 1.30E-02 J 1.00E+00 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0037-0.93 5.06E-01

Endrin 72-20-8 4 : 22 : 22 18.18 2.40E-03 J 1.70E+00 J No 9.60E-03 Yes 1.85E+01 No No </=SL0.0037-0.93 5.80E-01

Endrin Aldehyde 7421-93-4 4 : 22 : 22 18.18 1.60E-03 J 7.30E-01 No 8.80E-03 Yes 1.85E+01 No No </=SL0.0037-0.93 1.90E-01

Endrin Ketone 53494-70-5 6 : 22 : 22 27.27 2.40E-03 J 6.30E-01 J No NA -- 1.85E+01 No No </=SL0.0037-0.93 1.18E-01

gamma-BHC (Lindane) 58-89-9 5 : 22 : 22 22.73 5.70E-03 J 3.10E-01 J No NA -- 1.74E+00 No No </=SL0.0019-0.48 1.16E-01

gamma-Chlordane 5103-74-2 11 : 22 : 22 50.00 2.10E-04 J 1.20E+00 J No 6.66E-02 Yes 6.50E+00 No No </=SL0.0019-0.48 1.39E-01

Heptachlor 76-44-8 3 : 22 : 22 13.64 1.00E-03 J 1.10E-02 J No 1.48E-01 No 3.80E-01 No No </=SL0.0019-0.48 6.77E-03

Heptachlor Epoxide 1024-57-3 5 : 22 : 22 22.73 3.80E-03 J 1.60E-01 No 1.03E-02 Yes 1.90E-01 No No </=SL0.0019-0.48 1.12E-01

Methoxychlor 72-43-5 6 : 22 : 22 27.27 8.00E-03 J 1.80E+00 J No 3.31E-03 Yes 3.08E+02 No No </=SL0.019-4.8 3.56E-01

Herbicide

2,4,5-T 93-76-5 3 : 28 : 28 10.71 2.00E-03 1.00E-02 No NA -- 6.16E+02 No No </=SL0.0088-520 4.70E-03

2,4-D 94-75-7 7 : 28 : 28 25.00 4.20E-03 J 1.70E+02 No 1.16E-02 Yes 7.68E+02 No No </=SL0.0088-520 4.00E+01

Dalapon 75-99-0 1 : 28 : 28 3.57 9.20E-03 9.20E-03 No NA -- 1.85E+03 No No </=SL0.35-21000 9.20E-03

Dicamba 1918-00-9 1 : 28 : 28 3.57 2.00E-03 2.00E-03 No NA -- 1.85E+03 No No </=SL0.009-520 2.00E-03

Dichlorprop 120-36-5 2 : 28 : 28 7.14 2.70E-03 J 1.30E-02 No 7.82E-02 No 4.92E+02 No No </=SL0.11-6300 7.85E-03

MCPA 94-74-6 1 : 28 : 28 3.57 2.50E-01 J 2.50E-01 J No NA -- 3.08E+01 No No </=SL2.1-130000 2.50E-01

MCPP 93-65-2 3 : 28 : 28 10.71 1.60E-01 J 3.60E+00 J No 8.80E+00 No 6.16E+01 No No </=SL2.1-130000 1.65E+00

Pentachlorophenol 87-86-5 22 : 28 : 28 78.57 2.00E-03 2. 30E+03 J No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.009-120 1.64E+02
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PCBs

TOTAL PCBs Total PCBs 17 : 22 : 22 77.27 4.51E-01 2.21E+02 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 3.12E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 15 : 17 : 17 88.24 5.88E-05 6.78E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 7.04E-03

Metals

Aluminum 7429-90-5 29 : 29 : 29 100.00 5.80E+02 1.20E+04 No 1.09E+04 Yes 9.21E+04 No No </=SL19-26 5.27E+03

Antimony 7440-36-0 20 : 29 : 29 68.97 5.40E-01 J 8.40E+01 J No 1.92E+00 Yes 4.09E+01 Yes Yes >SL1.8-3.3 7.58E+00

Arsenic 7440-38-2 29 : 29 : 29 100.00 2.30E+00 1.00E+02 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL0.97-1.3 1.29E+01

Barium 7440-39-3 29 : 29 : 29 100.00 1.70E+01 7.20E+03 No 3.17E+02 Yes 6.66E+03 Yes Yes >SL0.97-55 7.81E+02

Beryllium 7440-41-7 29 : 29 : 29 100.00 2.30E-01 3.40E+00 No 7.65E-01 Yes 1.94E+02 No No </=SL0.39-0.51 9.44E-01

Cadmium 7440-43-9 28 : 29 : 29 96.55 4.00E-01 9.20E+01 No 1.81E+00 Yes 4.51E+01 Yes Yes >SL0.48-0.64 1.03E+01

Calcium 7440-70-2 29 : 29 : 29 100.00 8.90E+02 3.20E+05 Yes 6.11E+04 Yes NA -- No EN50-240 5.04E+04

Chromium 7440-47-3 29 : 29 : 29 100.00 5.60E+00 1.40E+02 No 1.89E+01 Yes 4.48E+02 No No </=SL0.97-1.3 2.69E+01

Cobalt 7440-48-4 29 : 29 : 29 100.00 1.00E+00 2.40E+01 No 9.27E+00 Yes 1.33E+03 No No </=SL0.97-1.3 7.49E+00

Copper 7440-50-8 29 : 29 : 29 100.00 8.30E+00 1.70E+04 No 4.96E+01 Yes 4.09E+03 Yes Yes >SL1.9-2.6 8.55E+02

Iron 7439-89-6 29 : 29 : 29 100.00 4.00E+03 9.70E+04 Yes 2.10E+04 Yes 7.20E+04 Yes No EN4.8-6.4 2.42E+04

Lead 7439-92-1 28 : 29 : 29 96.55 7.60E+00 2.40E+04 No 7.18E+01 Yes 8.00E+02 Yes Yes >SL0.48-0.6 1.20E+03

Magnesium 7439-95-4 29 : 29 : 29 100.00 1.60E+02 2.70E+04 Yes 1.13E+04 Yes NA -- No EN48-64 4.43E+03

Manganese 7439-96-5 29 : 29 : 29 100.00 7.90E+00 9.60E+02 No 5.01E+02 Yes 1.95E+03 No No </=SL0.97-1.3 2.77E+02

Mercury 7439-97-6 27 : 27 : 27 100.00 1.60E-02 1.70E+02 No 7.72E-02 Yes 3.10E+01 Yes Yes >SL0.019-2.2 7.54E+00

Nickel 7440-02-0 29 : 29 : 29 100.00 4.40E+00 5.70E+02 No 2.83E+01 Yes 2.04E+03 No No </=SL3.9-5.1 6.08E+01

Potassium 7440-09-7 29 : 29 : 29 100.00 2.10E+02 2.30E+03 J Yes 2.38E+03 No NA -- No EN97-130 9.08E+02

Selenium 7782-49-2 10 : 29 : 29 34.48 7.10E-01 J 2.10E+01 No 1.24E+00 Yes 5.11E+02 No No </=SL0.97-4.1 3.92E+00

Silver 7440-22-4 19 : 29 : 29 65.52 1.60E-01 5.20E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.97-1.6 1.27E+00

Sodium 7440-23-5 27 : 29 : 29 93.10 1.80E+02 1.40E+03 Yes 3.40E+02 Yes NA -- No EN48-64 4.77E+02

Thallium 7440-28-0 1 : 29 : 29 3.45 2.50E+00 2.50E+00 No NA -- 6.75E+00 No No </=SL0.97-4.1 2.50E+00

Vanadium 7440-62-2 29 : 29 : 29 100.00 7.70E+00 3.80E+02 No 3.44E+01 Yes 1.02E+02 Yes Yes >SL0.97-1.3 4.75E+01

Zinc 7440-66-6 29 : 29 : 29 100.00 1.20E+01 1.10E+04 J No 2.24E+02 Yes 3.06E+04 No No </=SL2-9.6 1.38E+03
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Q SouthSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 45 : 45 2.22 4.70E-01 4.70E-01 No NA -- 6.94E+02 No No </=SL0.004-0.27 4.70E-01

1,1-Dichloroethane 75-34-3 2 : 45 : 45 4.44 9.70E-04 7.60E-01 J No NA -- 1.74E+02 No No </=SL0.004-0.27 3.80E-01

1,2-Dichloroethene (total) 540-59-0 8 : 45 : 45 17.78 1.20E-03 8.50E+00 No NA -- 1.46E+01 No No </=SL0.008-0.53 1.07E+00

2-Butanone 78-93-3 28 : 45 : 45 62.22 2.30E-03 3.30E-01 No NA -- 1.13E+04 No No </=SL0.022-1.3 2.88E-02

4-Methyl-2-pentanone 108-10-1 9 : 45 : 45 20.00 3.65E-03 2.60E-02 No 2.00E-03 Yes 4.70E+03 No No </=SL0.02-1.3 1.20E-02

Acetone 67-64-1 31 : 44 : 45 70.45 1.30E-02 J 2.80E-01 J No NA -- 5.43E+03 No No </=SL0.044-2.7 1.14E-01

Benzene 71-43-2 29 : 45 : 45 64.44 8.60E-04 J 2.00E+00 No NA -- 1.40E+00 Yes Yes >SL0.004-0.27 9.68E-02

Carbon Disulfide 75-15-0 23 : 45 : 45 51.11 6.60E-04 7.80E-03 No NA -- 1.20E+02 No No </=SL0.0044-0.27 4.27E-03

Chlorobenzene 108-90-7 16 : 45 : 45 35.56 3.60E-04 3.50E+00 No NA -- 5.31E+01 No No </=SL0.004-0.27 3.72E-01

Chloroethane 75-00-3 3 : 45 : 45 6.67 2.60E-02 1.90E-01 No NA -- 6.49E+00 No No </=SL0.004-0.53 8.27E-02

Chloroform 67-66-3 2 : 45 : 45 4.44 1.30E-03 1.80E-03 No NA -- 4.70E-01 No No </=SL0.004-0.27 1.55E-03

Chloromethane 74-87-3 1 : 45 : 45 2.22 7.60E-03 7.60E-03 No 9.00E-04 Yes 1.56E+01 No No </=SL0.004-0.53 7.60E-03

Dichloromethane 75-09-2 2 : 45 : 45 4.44 2.90E-03 3.60E-03 No 6.50E-03 No 2.05E+01 No No </=SL0.004-0.27 3.25E-03

Ethylbenzene 100-41-4 29 : 45 : 45 64.44 2.30E-04 2.70E+02 No 9.52E-04 Yes 7.42E+02 No No </=SL0.004-11 9.36E+00

Methyl N-Butyl Ketone 591-78-6 6 : 45 : 45 13.33 5.70E-03 1.90E-01 No NA -- 1.13E+04 No No </=SL0.02-1.3 8.61E-02

Styrene 100-42-5 3 : 45 : 45 6.67 7.20E-04 1.13E-03 No 3.64E-03 No 1.81E+03 No No </=SL0.004-0.27 9.78E-04

Tetrachloroethene 127-18-4 25 : 45 : 45 55.56 5.35E-04 8.80E+00 No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.004-0.27 4.83E-01

Toluene 108-88-3 34 : 45 : 45 75.56 1.00E-03 1.30E+03 No NA -- 2.21E+02 Yes Yes >SL0.004-11 3.83E+01

Trichloroethylene 79-01-6 25 : 45 : 45 55.56 1.10E-03 3. 80E-01 No NA -- 1.10E-01 Yes Yes >SL0.004-0.27 2.80E-02

Xylenes, Total 1330-20-7 32 : 45 : 45 71.11 5.60E-04 1.90E+03 J No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.008-22 5.96E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 3 : 45 : 45 6.67 5.60E-02 1.05E-01 No NA -- 2.16E+01 No No </=SL0.34-14 7.67E-02

1,2-Dichlorobenzene 95-50-1 1 : 45 : 45 2.22 3.10E-02 3.10E-02 No NA -- 4.10E+02 No No </=SL0.34-14 3.10E-02

1,4-Dichlorobenzene 106-46-7 6 : 45 : 45 13.33 5.20E-02 1.20E+00 No NA -- 7.87E+00 No No </=SL0.34-14 3.22E-01

2,4,5-Trichlorophenol 95-95-4 1 : 39 : 39 2.56 1.10E+00 1.10E+00 No NA -- 6.16E+03 No No </=SL0.34-14 1.10E+00

2,4,6-Trichlorophenol 88-06-2 1 : 45 : 45 2.22 1.90E-01 J 1.90E-01 J No NA -- 6.16E+00 No No </=SL0.34-14 1.90E-01

2,4-Dichlorophenol 120-83-2 1 : 45 : 45 2.22 1.00E-01 J 1.00E-01 J No NA -- 1.85E+02 No No </=SL0.34-14 1.00E-01
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RAGS PART D TABLE 2.2
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SAUGET AREA RI/FS
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2,4-Dimethylphenol 105-67-9 1 : 45 : 45 2.22 8.90E-02 8.90E-02 No NA -- 1.23E+03 No No </=SL0.34-14 8.90E-02

2-Methylnaphthalene 91-57-6 7 : 45 : 45 15.56 4.30E-02 5.40E-01 No NA -- 1.88E+01 No No </=SL0.34-14 2.14E-01

2-Methylphenol 95-48-7 1 : 45 : 45 2.22 3.90E-02 3.90E-02 No NA -- 3.08E+03 No No </=SL0.34-14 3.90E-02

3&4-Methylphenol 106-44-5 2 : 45 : 45 4.44 4.10E-02 3.80E-01 No NA -- 3.08E+02 No No </=SL0.34-14 2.10E-01

4-Chloroaniline 106-47-8 2 : 45 : 45 4.44 1.60E-01 3.30E-01 No NA -- 2.46E+02 No No </=SL0.69-28 2.45E-01

Acenaphthene 83-32-9 11 : 45 : 45 24.44 4.70E-02 1.30E+00 No 4.20E-02 Yes 2.92E+03 No No </=SL0.34-14 3.37E-01

Acenaphthylene 208-96-8 5 : 45 : 45 11.11 4.00E-02 J 4.70E-01 No NA -- 2.92E+03 No No </=SL0.34-14 1.42E-01

Anthracene 120-12-7 19 : 45 : 45 42.22 3.80E-02 4.80E+00 No 1.20E-01 Yes 2.38E+04 No No </=SL0.34-14 6.71E-01

Benzo(a)anthracene 56-55-3 34 : 45 : 45 75.56 3.00E-02 1. 30E+01 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.34-14 1.02E+00

Benzo(a)pyrene 50-32-8 33 : 45 : 45 73.33 2.30E-02 J 1.10E+01 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.34-14 9.17E-01

Benzo(b)fluoranthene 205-99-2 30 : 45 : 45 66.67 3.30E-02 7.80E+00 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.34-14 9.56E-01

Benzo(g,h,i)perylene 191-24-2 29 : 45 : 45 64.44 3.70E-02 7. 60E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.34-14 6.64E-01

Benzo(k)fluoranthene 207-08-9 34 : 45 : 45 75.56 3.20E-02 1. 10E+01 No 2.10E-01 Yes 2.11E+01 No No </=SL0.34-14 8.18E-01

Benzyl Butyl Phthalate 85-68-7 18 : 45 : 45 40.00 8.10E-02 J 1.00E+01 No NA -- 1.23E+04 No No </=SL0.34-14 1.31E+00

bis(2-Ethylhexyl)phthalate 117-81-7 30 : 45 : 45 66.67 3.20E-02 2. 40E+01 No 2.57E-01 Yes 1.23E+02 No No </=SL0.34-14 3.05E+00

Carbazole 86-74-8 10 : 45 : 45 22.22 5.10E-02 1.50E+00 No NA -- 8.62E+01 No No </=SL0.34-14 3.13E-01

Chrysene 218-01-9 37 : 45 : 45 82.22 2.30E-02 1.30E+01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.34-14 1.00E+00

Dibenzo(a,h)anthracene 53-70-3 13 : 45 : 45 28.89 3.00E-02 2. 80E+00 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.34-14 3.62E-01

Dibenzofuran 132-64-9 9 : 45 : 45 20.00 2.40E-02 8.20E-01 No NA -- 1.56E+02 No No </=SL0.34-14 2.31E-01

Diethyl Phthalate 84-66-2 3 : 45 : 45 6.67 3.10E-02 7.80E-02 No NA -- 4.92E+04 No No </=SL0.34-14 5.40E-02

Dimethyl Phthalate 131-11-3 1 : 45 : 45 2.22 2.60E-02 2.60E-02 No NA -- 6.16E+05 No No </=SL0.34-14 2.60E-02

Di-n-butylphthalate 84-74-2 16 : 45 : 45 35.56 3.90E-02 2. 30E+00 No NA -- 6.16E+03 No No </=SL0.34-14 2.62E-01

Fluoranthene 206-44-0 37 : 45 : 45 82.22 3.40E-02 J 3.10E+01 No 4.42E-01 Yes 2.20E+03 No No </=SL0.34-14 2.05E+00

Fluorene 86-73-7 12 : 45 : 45 26.67 3.40E-02 1.40E+00 No NA -- 2.63E+03 No No </=SL0.34-14 3.45E-01

Hexachlorobenzene 118-74-1 1 : 45 : 45 2.22 5.50E-02 5.50E-02 No NA -- 1.08E+00 No No </=SL0.34-14 5.50E-02

Indeno(1,2,3-cd)pyrene 193-39-5 21 : 45 : 45 46.67 3.70E-02 6.80E+00 No NA -- 2.11E+00 Yes Yes >SL0.34-14 6.44E-01

Isophorone 78-59-1 3 : 45 : 45 6.67 1.80E-01 4.90E-01 No NA -- 5.12E+02 No No </=SL0.34-14 3.17E-01

Naphthalene 91-20-3 10 : 45 : 45 22.22 2.80E-02 5.20E+00 No NA -- 1.88E+01 No No </=SL0.34-14 6.55E-01

Phenanthrene 85-01-8 33 : 45 : 45 73.33 2.60E-02 J 1.70E+01 No 2.89E-01 Yes 2.38E+04 No No </=SL0.34-14 1.49E+00

Phenol 108-95-2 2 : 45 : 45 4.44 1.30E-01 1.00E+00 No NA -- 1.85E+04 No No </=SL0.34-14 5.65E-01
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Pyrene 129-00-0 35 : 45 : 45 77.78 2.90E-02 2.40E+01 No 4.09E-01 Yes 2.91E+03 No No </=SL0.34-14 1.97E+00

Pesticide

4,4'-DDD 72-54-8 10 : 41 : 41 24.39 1.20E-03 J 1.40E+00 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0034-0.49 1.49E-01

4,4'-DDE 72-55-9 19 : 40 : 41 47.50 4.30E-04 J 1.20E+00 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0034-0.49 1.36E-01

4,4'-DDT 50-29-3 32 : 41 : 41 78.05 1.80E-03 J 3.75E+00 J No 3.98E-02 Yes 7.00E+00 No No </=SL0.0034-0.49 5.47E-01

Aldrin 309-00-2 5 : 41 : 41 12.20 1.10E-03 3.00E-01 J No 9.80E-03 Yes 1.00E-01 Yes Yes >SL0.0018-0.25 1.29E-01

alpha-BHC 319-84-6 4 : 41 : 41 9.76 2.90E-03 1.85E-01 J No 2.40E-01 No 3.60E-01 No No </=SL0.0018-0.25 6.16E-02

alpha-Chlordane 5103-71-9 19 : 40 : 41 47.50 1.50E-04 J 1.60E-01 J No 1.24E-02 Yes 6.50E+00 No No </=SL0.0018-0.25 2.74E-02

beta-BHC 319-85-7 2 : 41 : 41 4.88 2.10E-04 J 1.10E-02 J No NA -- 1.26E+00 No No </=SL0.0018-0.25 5.60E-03

delta-BHC 319-86-8 2 : 41 : 41 4.88 5.20E-04 J 2.40E-01 No 6.80E-02 Yes 3.60E-01 No No </=SL0.0018-0.25 1.20E-01

Dieldrin 60-57-1 27 : 41 : 41 65.85 3.90E-04 J 8.25E-01 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0034-0.28 1.13E-01

Endosulfan I 959-98-8 2 : 41 : 41 4.88 1.10E-03 J 2.25E-01 J No 2.29E-03 Yes 3.69E+02 No No </=SL0.0018-0.25 1.13E-01

Endosulfan II 33213-65-9 7 : 41 : 41 17.07 1.25E-03 J 3.55E-01 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0034-0.49 7.81E-02

Endosulfan Sulfate 1031-07-8 7 : 41 : 41 17.07 5.50E-03 J 1.80E+00 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0034-0.49 2.89E-01

Endrin 72-20-8 6 : 41 : 41 14.63 2.40E-03 3.45E-01 J No 9.60E-03 Yes 1.85E+01 No No </=SL0.0034-0.49 1.04E-01

Endrin Aldehyde 7421-93-4 8 : 41 : 41 19.51 9.20E-04 J 2.60E+00 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0034-0.49 6.29E-01

Endrin Ketone 53494-70-5 8 : 41 : 41 19.51 5.20E-04 J 7.20E-01 J No NA -- 1.85E+01 No No </=SL0.0034-0.49 1.60E-01

gamma-BHC (Lindane) 58-89-9 6 : 41 : 41 14.63 7.20E-04 J 9.60E-02 J No NA -- 1.74E+00 No No </=SL0.0018-0.25 2.25E-02

gamma-Chlordane 5103-74-2 17 : 41 : 41 41.46 5.30E-04 J 7.40E-01 J No 6.66E-02 Yes 6.50E+00 No No </=SL0.0018-0.25 1.27E-01

Heptachlor 76-44-8 1 : 41 : 41 2.44 5.80E-03 J 5.80E-03 J No 1.48E-01 No 3.80E-01 No No </=SL0.0018-0.25 5.80E-03

Heptachlor Epoxide 1024-57-3 19 : 41 : 41 46.34 2.30E-04 J 2.30E-01 J No 1.03E-02 Yes 1.90E-01 Yes Yes >SL0.0018-0.25 4.20E-02

Methoxychlor 72-43-5 2 : 41 : 41 4.88 5.40E-03 J 9.20E-02 J No 3.31E-03 Yes 3.08E+02 No No </=SL0.018-2.5 4.87E-02

Herbicide

2,4,5-T 93-76-5 5 : 45 : 45 11.11 1.30E-03 J 7.30E-02 No NA -- 6.16E+02 No No </=SL0.0087-17 1.96E-02

2,4,5-TP (Silvex) 93-72-1 2 : 45 : 45 4.44 2.30E-03 1.20E-02 No NA -- 4.92E+02 No No </=SL0.0087-17 7.15E-03

2,4-D 94-75-7 15 : 45 : 45 33.33 4.70E-03 J 1.50E-01 No 1.16E-02 Yes 7.68E+02 No No </=SL0.0087-17 1.95E-02

2,4-DB 94-82-6 1 : 45 : 45 2.22 2.80E-02 J 2.80E-02 J No NA -- 4.92E+02 No No </=SL0.0086-17 2.80E-02

Dicamba 1918-00-9 1 : 45 : 45 2.22 2.00E-03 2.00E-03 No NA -- 1.85E+03 No No </=SL0.0086-42 2.00E-03

Dichlorprop 120-36-5 9 : 45 : 45 20.00 1.50E-03 J 7.70E-02 No 7.82E-02 No 4.92E+02 No No </=SL0.1-210 1.52E-02
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MCPA 94-74-6 8 : 45 : 45 17.78 2.90E-01 J 3.70E+00 J No NA -- 3.08E+01 No No </=SL2.1-4200 1.44E+00

MCPP 93-65-2 18 : 45 : 45 40.00 5.40E-01 J 1.50E+01 No 8.80E+00 Yes 6.16E+01 No No </=SL2.1-4200 3.37E+00

Pentachlorophenol 87-86-5 32 : 45 : 45 71.11 1.10E-03 J 4.70E+02 J No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.0086-60 2.23E+01

PCBs

TOTAL PCBs Total PCBs 31 : 41 : 41 75.61 4.34E-02 3.80E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 5.13E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 32 : 32 : 32 100.00 5.27E-05 3.20E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 1.61E-03

Metals

Aluminum 7429-90-5 45 : 45 : 45 100.00 1.85E+03 1.70E+04 No 1.09E+04 Yes 9.21E+04 No No </=SL20.9-42 9.05E+03

Antimony 7440-36-0 28 : 45 : 45 62.22 5.20E-01 4.70E+01 J No 1.92E+00 Yes 4.09E+01 Yes Yes >SL1.1-4.2 1.05E+01

Arsenic 7440-38-2 45 : 45 : 45 100.00 2.00E+00 3.60E+01 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL1-2.1 1.13E+01

Barium 7440-39-3 45 : 45 : 45 100.00 4.60E+01 1.60E+04 No 3.17E+02 Yes 6.66E+03 Yes Yes >SL1-63 1.09E+03

Beryllium 7440-41-7 45 : 45 : 45 100.00 1.15E-01 9.90E-01 No 7.65E-01 Yes 1.94E+02 No No </=SL0.42-0.83 5.53E-01

Cadmium 7440-43-9 43 : 45 : 45 95.56 1.30E-01 J 8.00E+03 No 1.81E+00 Yes 4.51E+01 Yes Yes >SL0.47-1.1 3.31E+02

Calcium 7440-70-2 45 : 45 : 45 100.00 3.25E+03 7.15E+04 Yes 6.11E+04 Yes NA -- No EN1.1-100 1.60E+04

Chromium 7440-47-3 45 : 45 : 45 100.00 4.00E+00 6.60E+02 No 1.89E+01 Yes 4.48E+02 Yes Yes >SL1-2.1 8.05E+01

Cobalt 7440-48-4 45 : 45 : 45 100.00 3.00E+00 4.20E+01 No 9.27E+00 Yes 1.33E+03 No No </=SL1-2.1 1.13E+01

Copper 7440-50-8 45 : 45 : 45 100.00 1.25E+00 3.70E+03 J No 4.96E+01 Yes 4.09E+03 No No </=SL1.1-4.2 4.73E+02

Iron 7439-89-6 45 : 45 : 45 100.00 4.85E+03 2.10E+05 Yes 2.10E+04 Yes 7.20E+04 Yes No EN1.1-21 4.36E+04

Lead 7439-92-1 45 : 45 : 45 100.00 3.60E+00 3.40E+03 No 7.18E+01 Yes 8.00E+02 No No </=SL0.52-2.8 6.52E+02

Magnesium 7439-95-4 45 : 45 : 45 100.00 1.60E+03 6.70E+03 Yes 1.13E+04 No NA -- No EN52.3-100 3.92E+03

Manganese 7439-96-5 45 : 45 : 45 100.00 9.60E+01 2.10E+03 No 5.01E+02 Yes 1.95E+03 Yes Yes >SL1-2.1 5.80E+02

Mercury 7439-97-6 40 : 41 : 41 97.56 2.10E-02 1.40E+02 No 7.72E-02 Yes 3.10E+01 Yes Yes >SL0.021-9.6 5.82E+00

Nickel 7440-02-0 45 : 45 : 45 100.00 6.95E+00 2.73E+03 J No 2.83E+01 Yes 2.04E+03 Yes Yes >SL2.8-8.3 1.19E+02

Potassium 7440-09-7 45 : 45 : 45 100.00 4.00E+02 2.30E+03 Yes 2.38E+03 No NA -- No EN104-210 1.23E+03

Selenium 7782-49-2 11 : 45 : 45 24.44 9.20E-01 J 3.70E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL0.8-3.6 2.08E+00

Silver 7440-22-4 32 : 45 : 45 71.11 1.10E-01 2.70E+01 J No 9.10E-01 Yes 5.11E+02 No No </=SL0.93-2.1 3.88E+00

Sodium 7440-23-5 30 : 45 : 45 66.67 1.10E+02 2.25E+03 Yes 3.40E+02 Yes NA -- No EN52.3-100 4.35E+02

Thallium 7440-28-0 6 : 45 : 45 13.33 7.90E-01 7.00E+00 No NA -- 6.75E+00 Yes Yes >SL1-6.6 2.51E+00
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Vanadium 7440-62-2 45 : 45 : 45 100.00 6.65E+00 1.00E+02 No 3.44E+01 Yes 1.02E+02 No No </=SL1-2.1 2.45E+01

Zinc 7440-66-6 45 : 45 : 45 100.00 1.55E+01 1.20E+04 No 2.24E+02 Yes 3.06E+04 No No </=SL2.1-63 1.80E+03

RSiteCombined Soil

VOCs

1,1,2-Trichloroethane 79-00-5 1 : 12 : 12 8.33 9.50E+00 9.50E+00 No NA -- 1.60E+00 Yes Yes >SL0.0047-16 9.50E+00

1,1-Dichloroethane 75-34-3 1 : 12 : 12 8.33 1.10E+01 J 1.10E+01 J No NA -- 1.74E+02 No No </=SL0.0047-16 1.10E+01

1,1-Dichloroethylene 75-35-4 1 : 12 : 12 8.33 3.90E+00 3.90E+00 No NA -- 4.13E+01 No No </=SL0.0047-16 3.90E+00

1,2-Dichloroethane 107-06-2 7 : 12 : 12 58.33 1.40E-03 8.70E+01 No NA -- 6.00E-01 Yes Yes >SL0.0049-16 2.86E+01

1,2-Dichloroethene (total) 540-59-0 5 : 12 : 12 41.67 4.80E-04 5.10E+01 No NA -- 1.46E+01 Yes Yes >SL0.0094-32 1.35E+01

2-Butanone 78-93-3 11 : 12 : 12 91.67 2.30E-03 8.40E+01 No NA -- 1.13E+04 No No </=SL0.024-80 9.59E+00

4-Methyl-2-pentanone 108-10-1 4 : 12 : 12 33.33 1.00E-02 4.30E+01 No 2.00E-03 Yes 4.70E+03 No No </=SL0.024-80 1.12E+01

Acetone 67-64-1 9 : 11 : 12 81.82 1.10E-02 1.80E+02 J No NA -- 5.43E+03 No No </=SL0.047-160 2.78E+01

Benzene 71-43-2 12 : 12 : 12 100.00 6.80E-04 1.50E+02 No NA -- 1.40E+00 Yes Yes >SL0.0047-16 2.62E+01

Chlorobenzene 108-90-7 11 : 12 : 12 91.67 1.40E-03 2.40E+03 No NA -- 5.31E+01 Yes Yes >SL0.0047-16 2.54E+02

Chloroform 67-66-3 5 : 12 : 12 41.67 2.80E-03 1.10E+01 No NA -- 4.70E-01 Yes Yes >SL0.0047-16 6.36E+00

Ethylbenzene 100-41-4 12 : 12 : 12 100.00 2.40E-04 4.20E+01 No 9.52E-04 Yes 7.42E+02 No No </=SL0.0047-16 9.04E+00

Tetrachloroethene 127-18-4 10 : 12 : 12 83.33 2.60E-03 1.20E+03 No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0047-16 2.69E+02

Toluene 108-88-3 8 : 12 : 12 66.67 1.80E-03 8.30E+02 No NA -- 2.21E+02 Yes Yes >SL0.0047-16 2.68E+02

Trichloroethylene 79-01-6 9 : 12 : 12 75.00 3.00E-04 2. 20E+03 No NA -- 1.10E-01 Yes Yes >SL0.0047-16 3.38E+02

Xylenes, Total 1330-20-7 11 : 12 : 12 91.67 9.50E-04 2. 80E+02 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.0094-32 4.95E+01

SVOCs

1,2,4-Trichlorobenzene 120-82-1 3 : 12 : 12 25.00 5.10E+00 1. 20E+02 No NA -- 2.16E+01 Yes Yes >SL0.35-82 4.70E+01

1,2-Dichlorobenzene 95-50-1 5 : 12 : 12 41.67 1.00E-01 1.20E+02 No NA -- 4.10E+02 No No </=SL0.35-82 3.40E+01

1,4-Dichlorobenzene 106-46-7 3 : 12 : 12 25.00 5.80E-01 2.40E+01 No NA -- 7.87E+00 Yes Yes >SL0.35-82 8.73E+00

2,4,5-Trichlorophenol 95-95-4 1 : 12 : 12 8.33 1.80E+00 1.80E+00 No NA -- 6.16E+03 No No </=SL0.35-82 1.80E+00

2,4,6-Trichlorophenol 88-06-2 5 : 12 : 12 41.67 1.00E-01 6.50E+02 No NA -- 6.16E+00 Yes Yes >SL0.35-82 1.76E+02

2,4-Dichlorophenol 120-83-2 6 : 12 : 12 50.00 3.00E-02 3.50E+03 No NA -- 1.85E+02 Yes Yes >SL0.35-210 6.55E+02

2,4-Dimethylphenol 105-67-9 1 : 12 : 12 8.33 1.00E-01 1.00E-01 No NA -- 1.23E+03 No No </=SL0.35-82 1.00E-01

2-Chlorophenol 95-57-8 4 : 12 : 12 33.33 7.30E+00 3.90E+02 No NA -- 2.36E+01 Yes Yes >SL0.35-82 1.12E+02
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
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2-Methylnaphthalene 91-57-6 1 : 12 : 12 8.33 7.90E+00 7.90E+00 No NA -- 1.88E+01 No No </=SL0.35-82 7.90E+00

2-Nitroaniline 88-74-4 2 : 12 : 12 16.67 2.80E-02 7.00E+00 No NA -- 1.83E+02 No No </=SL1.8-420 3.51E+00

3&4-Methylphenol 106-44-5 5 : 12 : 12 41.67 6.50E-02 2.10E+01 No NA -- 3.08E+02 No No </=SL0.35-82 5.79E+00

4-Chloroaniline 106-47-8 6 : 12 : 12 50.00 4.90E-02 3.60E+01 No NA -- 2.46E+02 No No </=SL0.7-160 1.43E+01

4-Nitroaniline 100-01-6 1 : 12 : 12 8.33 2.30E+01 2.30E+01 No NA -- 8.20E+01 No No </=SL1.8-420 2.30E+01

Benzo(a)anthracene 56-55-3 2 : 12 : 12 16.67 3.00E-02 3. 30E-02 No 1.97E-01 No 2.11E+00 No No </=SL0.35-82 3.15E-02

Benzo(a)pyrene 50-32-8 2 : 12 : 12 16.67 2.60E-02 3.30E-02 No 4.80E-01 No 2.10E-01 No No </=SL0.35-82 2.95E-02

Benzo(b)fluoranthene 205-99-2 2 : 12 : 12 16.67 3.00E-02 3.20E-02 No 2.60E-01 No 2.11E+00 No No </=SL0.35-82 3.10E-02

Benzo(g,h,i)perylene 191-24-2 3 : 12 : 12 25.00 2.50E-02 2. 00E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.35-82 6.90E-01

Benzo(k)fluoranthene 207-08-9 2 : 12 : 12 16.67 2.60E-02 3. 50E-02 No 2.10E-01 No 2.11E+01 No No </=SL0.35-82 3.05E-02

Benzyl Butyl Phthalate 85-68-7 2 : 12 : 12 16.67 4.10E-02 6.00E+00 No NA -- 1.23E+04 No No </=SL0.35-82 3.02E+00

bis(2-Ethylhexyl)phthalate 117-81-7 7 : 12 : 12 58.33 3.80E-02 2. 30E+01 No 2.57E-01 Yes 1.23E+02 No No </=SL0.35-82 5.36E+00

Chrysene 218-01-9 4 : 11 : 12 36.36 2.00E-02 3.20E-01 J No 2.35E-01 Yes 2.11E+02 No No </=SL0.35-82 1.06E-01

Diethyl Phthalate 84-66-2 2 : 12 : 12 16.67 1.10E-01 2.00E+01 No NA -- 4.92E+04 No No </=SL0.35-82 1.01E+01

Dimethyl Phthalate 131-11-3 2 : 12 : 12 16.67 3.30E-02 6.20E+00 No NA -- 6.16E+05 No No </=SL0.35-82 3.12E+00

Di-n-butylphthalate 84-74-2 2 : 12 : 12 16.67 4.80E-02 6.20E+00 No NA -- 6.16E+03 No No </=SL0.35-82 3.12E+00

Fluoranthene 206-44-0 1 : 12 : 12 8.33 3.90E-02 3.90E-02 No 4.42E-01 No 2.20E+03 No No </=SL0.35-82 3.90E-02

Indeno(1,2,3-cd)pyrene 193-39-5 2 : 12 : 12 16.67 4.30E-02 2.00E+00 No NA -- 2.11E+00 No No </=SL0.35-82 1.02E+00

Naphthalene 91-20-3 4 : 12 : 12 33.33 4.60E+00 1.20E+02 No NA -- 1.88E+01 Yes Yes >SL0.35-82 3.47E+01

Nitrobenzene 98-95-3 3 : 12 : 12 25.00 1.10E+00 4.80E+01 No NA -- 1.03E+01 Yes Yes >SL0.35-82 2.54E+01

N-Nitrosodiphenylamine 86-30-6 1 : 11 : 12 9.09 2.70E+00 J 2.70E+00 J No NA -- 3.52E+02 No No </=SL0.35-82 2.70E+00

Phenanthrene 85-01-8 2 : 12 : 12 16.67 2.10E-02 3.00E-02 No 2.89E-01 No 2.38E+04 No No </=SL0.35-82 2.55E-02

Phenol 108-95-2 4 : 12 : 12 33.33 2.30E+01 8.00E+02 No NA -- 1.85E+04 No No </=SL0.35-82 2.74E+02

Pyrene 129-00-0 1 : 12 : 12 8.33 4.80E-02 4.80E-02 No 4.09E-01 No 2.91E+03 No No </=SL0.35-82 4.80E-02

Pesticide

4,4'-DDE 72-55-9 2 : 12 : 12 16.67 6.60E-04 J 1.60E-03 J No 1.45E-02 No 7.02E+00 No No </=SL0.0035-0.84 1.13E-03

4,4'-DDT 50-29-3 2 : 11 : 12 18.18 2.70E-03 J 1.20E-02 J No 3.98E-02 No 7.00E+00 No No </=SL0.0035-0.84 7.35E-03

Aldrin 309-00-2 1 : 11 : 12 9.09 6.00E-03 J 6.00E-03 J No 9.80E-03 No 1.00E-01 No No </=SL0.0018-0.43 6.00E-03

alpha-BHC 319-84-6 1 : 11 : 12 9.09 6.10E-04 J 6.10E-04 J No 2.40E-01 No 3.60E-01 No No </=SL0.0018-0.43 6.10E-04

alpha-Chlordane 5103-71-9 3 : 12 : 12 25.00 1.30E-04 J 5.50E-03 J No 1.24E-02 No 6.50E+00 No No </=SL0.0018-0.43 2.00E-03
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beta-BHC 319-85-7 2 : 11 : 12 18.18 1.40E+00 2.20E+00 J No NA -- 1.26E+00 Yes Yes >SL0.0018-0.43 1.80E+00

Dieldrin 60-57-1 7 : 11 : 12 63.64 3.70E-04 J 1.80E+00 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0035-0.84 5.03E-01

Endosulfan I 959-98-8 2 : 11 : 12 18.18 9.80E-04 1.80E+00 J No 2.29E-03 Yes 3.69E+02 No No </=SL0.0018-0.43 9.00E-01

Endosulfan II 33213-65-9 1 : 11 : 12 9.09 1.70E-01 J 1.70E-01 J No 1.16E-03 Yes 3.69E+02 No No </=SL0.0035-0.84 1.70E-01

Endosulfan Sulfate 1031-07-8 2 : 11 : 12 18.18 3.80E-01 J 2.00E+00 J No 1.81E-03 Yes 3.69E+02 No No </=SL0.0035-0.84 1.19E+00

Endrin 72-20-8 1 : 11 : 12 9.09 1.90E-03 J 1.90E-03 J No 9.60E-03 No 1.85E+01 No No </=SL0.0035-0.84 1.90E-03

Endrin Aldehyde 7421-93-4 1 : 11 : 12 9.09 1.60E-02 J 1.60E-02 J No 8.80E-03 Yes 1.85E+01 No No </=SL0.0035-0.84 1.60E-02

Endrin Ketone 53494-70-5 2 : 12 : 12 16.67 5.00E-03 J 4.80E+00 J No NA -- 1.85E+01 No No </=SL0.0035-0.84 2.40E+00

gamma-BHC (Lindane) 58-89-9 2 : 11 : 12 18.18 3.60E-01 J 6.80E-01 J No NA -- 1.74E+00 No No </=SL0.0018-0.43 5.20E-01

gamma-Chlordane 5103-74-2 5 : 11 : 12 45.45 2.30E-04 J 5.30E-01 J No 6.66E-02 Yes 6.50E+00 No No </=SL0.0018-0.43 1.08E-01

Heptachlor 76-44-8 1 : 11 : 12 9.09 1.60E+00 J 1.60E+00 J No 1.48E-01 Yes 3.80E-01 Yes Yes >SL0.0018-0.43 1.60E+00

Heptachlor Epoxide 1024-57-3 3 : 12 : 12 25.00 1.20E-03 J 3.60E-02 No 1.03E-02 Yes 1.90E-01 No No </=SL0.0018-0.43 1.28E-02

Methoxychlor 72-43-5 1 : 12 : 12 8.33 7.20E-03 J 7.20E-03 J No 3.31E-03 Yes 3.08E+02 No No </=SL0.018-4.3 7.20E-03

Herbicide

2,4,5-T 93-76-5 1 : 12 : 12 8.33 7.60E-03 J 7.60E-03 J No NA -- 6.16E+02 No No </=SL0.009-42 7.60E-03

2,4,5-TP (Silvex) 93-72-1 1 : 12 : 12 8.33 9.30E-03 J 9.30E-03 J No NA -- 4.92E+02 No No </=SL0.009-42 9.30E-03

2,4-D 94-75-7 8 : 12 : 12 66.67 5.50E-02 J 5.80E+02 No 1.16E-02 Yes 7.68E+02 No No </=SL0.018-42 1.01E+02

2,4-DB 94-82-6 5 : 12 : 12 41.67 2.60E-02 J 6.00E-02 J No NA -- 4.92E+02 No No </=SL0.009-42 3.74E-02

Dichlorprop 120-36-5 12 : 12 : 12 100.00 1.80E-02 J 3.90E+01 No 7.82E-02 Yes 4.92E+02 No No </=SL0.11-500 3.85E+00

MCPP 93-65-2 8 : 12 : 12 66.67 5.20E+00 J 8.50E+01 J No 8.80E+00 Yes 6.16E+01 Yes Yes >SL2.2-10000 4.95E+01

Pentachlorophenol 87-86-5 2 : 12 : 12 16.67 9.30E-02 J 3.30E+00 J No 4.57E-03 Yes 9.00E+00 No No </=SL0.018-86 1.70E+00

PCBs

TOTAL PCBs Total PCBs 8 : 12 : 12 66.67 7.91E-02 2.78E+02 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 6.41E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 5 : 12 : 12 41.67 1.23E-04 1.28E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 3.23E-03

Metals

Aluminum 7429-90-5 12 : 12 : 12 100.00 2.30E+03 1.00E+04 J No 1.09E+04 No 9.21E+04 No No </=SL19-25 7.20E+03

Antimony 7440-36-0 2 : 12 : 12 16.67 4.40E-01 J 4.00E+00 J No 1.92E+00 Yes 4.09E+01 No No </=SL1.9-2.5 2.22E+00

Arsenic 7440-38-2 12 : 12 : 12 100.00 2.50E+00 1.20E+01 No 1.08E+01 Yes 1.59E+00 Yes Yes >SL0.97-1.3 6.12E+00
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Barium 7440-39-3 12 : 12 : 12 100.00 1.10E+02 J 2.20E+02 No 3.17E+02 No 6.66E+03 No No </=SL0.97-1.3 1.44E+02

Beryllium 7440-41-7 12 : 12 : 12 100.00 2.90E-01 7.80E-01 No 7.65E-01 Yes 1.94E+02 No No </=SL0.39-0.51 5.52E-01

Cadmium 7440-43-9 9 : 12 : 12 75.00 5.90E-02 J 3.80E+00 J No 1.81E+00 Yes 4.51E+01 No No </=SL0.48-0.63 9.49E-01

Calcium 7440-70-2 12 : 12 : 12 100.00 4.40E+03 3.80E+04 Yes 6.11E+04 No NA -- No EN48-63 9.53E+03

Chromium 7440-47-3 12 : 12 : 12 100.00 7.20E+00 2.60E+02 No 1.89E+01 Yes 4.48E+02 No No </=SL0.97-1.3 3.91E+01

Cobalt 7440-48-4 12 : 12 : 12 100.00 6.80E+00 7.80E+01 No 9.27E+00 Yes 1.33E+03 No No </=SL0.97-1.3 2.20E+01

Copper 7440-50-8 12 : 12 : 12 100.00 8.70E+00 1.30E+02 No 4.96E+01 Yes 4.09E+03 No No </=SL1.9-2.5 3.70E+01

Iron 7439-89-6 12 : 12 : 12 100.00 5.50E+03 3.90E+04 Yes 2.10E+04 Yes 7.20E+04 No No EN4.8-6.3 1.68E+04

Lead 7439-92-1 12 : 12 : 12 100.00 8.10E+00 J 1.10E+02 J No 7.18E+01 Yes 8.00E+02 No No </=SL0.48-0.63 2.26E+01

Magnesium 7439-95-4 12 : 12 : 12 100.00 1.20E+03 J 5.50E+03 J Yes 1.13E+04 No NA -- No EN48-63 3.69E+03

Manganese 7439-96-5 12 : 12 : 12 100.00 1.00E+02 J 1.20E+03 No 5.01E+02 Yes 1.95E+03 No No </=SL0.97-1.3 4.70E+02

Mercury 7439-97-6 12 : 12 : 12 100.00 3.70E-02 3.00E+03 J No 7.72E-02 Yes 3.10E+01 Yes Yes >SL0.019-300 2.51E+02

Nickel 7440-02-0 12 : 12 : 12 100.00 7.20E+00 1.50E+02 No 2.83E+01 Yes 2.04E+03 No No </=SL3.9-5.1 3.20E+01

Potassium 7440-09-7 12 : 12 : 12 100.00 4.10E+02 J 2.20E+03 J Yes 2.38E+03 No NA -- No EN97-130 9.31E+02

Silver 7440-22-4 1 : 12 : 12 8.33 1.10E+00 1.10E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.97-1.3 1.10E+00

Sodium 7440-23-5 12 : 12 : 12 100.00 8.70E+01 J 1.70E+03 J Yes 3.40E+02 Yes NA -- No EN48-63 4.42E+02

Vanadium 7440-62-2 12 : 12 : 12 100.00 9.30E+00 J 3.60E+01 J No 3.44E+01 Yes 1.02E+02 No No </=SL0.97-1.3 2.62E+01

Zinc 7440-66-6 12 : 12 : 12 100.00 3.00E+01 J 5.90E+03 J No 2.24E+02 Yes 3.06E+04 No No </=SL1.9-10 6.32E+02

SSiteCombined Soil

VOCs

1,1,1-Trichloroethane 71-55-6 8 : 11 : 11 72.73 6.60E-03 2.20E+02 No NA -- 6.94E+02 No No </=SL0.0045-7.7 3.83E+01

1,1-Dichloroethane 75-34-3 6 : 11 : 11 54.55 6.60E-04 6.60E+00 J No NA -- 1.74E+02 No No </=SL0.0045-7.7 2.63E+00

1,1-Dichloroethylene 75-35-4 1 : 11 : 11 9.09 4.80E+00 4.80E+00 No NA -- 4.13E+01 No No </=SL0.0045-7.7 4.80E+00

1,2-Dichloroethene (total) 540-59-0 5 : 11 : 11 45.45 1.10E+00 3.30E+00 No NA -- 1.46E+01 No No </=SL0.0089-15 2.60E+00

2-Butanone 78-93-3 7 : 11 : 11 63.64 2.40E-03 2.90E+02 No NA -- 1.13E+04 No No </=SL0.027-39 8.22E+01

4-Methyl-2-pentanone 108-10-1 5 : 11 : 11 45.45 2.90E+00 4.00E+02 No 2.00E-03 Yes 4.70E+03 No No </=SL0.022-39 1.30E+02

Acetone 67-64-1 7 : 10 : 11 70.00 1.40E-02 1.50E+02 J No NA -- 5.43E+03 No No </=SL0.054-77 3.87E+01

Benzene 71-43-2 5 : 11 : 11 45.45 1.40E-03 3.50E+01 No NA -- 1.40E+00 Yes Yes >SL0.0054-7.7 1.43E+01

Carbon Disulfide 75-15-0 1 : 11 : 11 9.09 4.80E-03 4.80E-03 No NA -- 1.20E+02 No No </=SL0.0045-7.7 4.80E-03
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Chlorobenzene 108-90-7 4 : 11 : 11 36.36 4.70E-04 1.20E+03 No NA -- 5.31E+01 Yes Yes >SL0.0045-10 3.98E+02

Dichloromethane 75-09-2 5 : 11 : 11 45.45 2.10E+00 5.70E+01 No 6.50E-03 Yes 2.05E+01 Yes Yes >SL0.0045-7.7 2.01E+01

Ethylbenzene 100-41-4 10 : 11 : 11 90.91 1.10E-03 1.10E+03 No 9.52E-04 Yes 7.42E+02 Yes Yes >SL0.0054-7.7 2.33E+02

Styrene 100-42-5 1 : 11 : 11 9.09 3.70E-04 3.70E-04 No 3.64E-03 No 1.81E+03 No No </=SL0.0045-7.7 3.70E-04

Tetrachloroethene 127-18-4 9 : 11 : 11 81.82 8.30E-04 3.30E+01 No 9.50E-04 Yes 1.31E+00 Yes Yes >SL0.0054-7.7 1.16E+01

Toluene 108-88-3 9 : 11 : 11 81.82 6.20E-03 6.00E+03 No NA -- 2.21E+02 Yes Yes >SL0.0054-32 1.07E+03

Trichloroethylene 79-01-6 7 : 11 : 11 63.64 4.70E-04 2. 40E+02 No NA -- 1.10E-01 Yes Yes >SL0.0045-7.7 4.74E+01

Xylenes, Total 1330-20-7 10 : 11 : 11 90.91 4.20E-03 7. 30E+03 No 1.54E-03 Yes 8.98E+01 Yes Yes >SL0.011-64 1.37E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 2 : 11 : 11 18.18 7.30E+00 3. 60E+01 No NA -- 2.16E+01 Yes Yes >SL0.36-44 2.16E+01

1,2-Dichlorobenzene 95-50-1 3 : 11 : 11 27.27 3.00E+00 1.10E+02 No NA -- 4.10E+02 No No </=SL0.36-44 5.00E+01

1,3-Dichlorobenzene 541-73-1 2 : 11 : 11 18.18 1.00E+00 1.20E+01 No NA -- 2.09E+02 No No </=SL0.36-44 6.50E+00

1,4-Dichlorobenzene 106-46-7 3 : 11 : 11 27.27 4.50E+00 2.00E+02 No NA -- 7.87E+00 Yes Yes >SL0.36-44 7.07E+01

2,4,5-Trichlorophenol 95-95-4 1 : 11 : 11 9.09 1.10E+00 1.10E+00 No NA -- 6.16E+03 No No </=SL0.36-44 1.10E+00

2,4,6-Trichlorophenol 88-06-2 1 : 11 : 11 9.09 8.20E+00 8.20E+00 No NA -- 6.16E+00 Yes Yes >SL0.36-44 8.20E+00

2,4-Dichlorophenol 120-83-2 1 : 11 : 11 9.09 2.30E+00 2.30E+00 No NA -- 1.85E+02 No No </=SL0.36-44 2.30E+00

2,4-Dimethylphenol 105-67-9 1 : 11 : 11 9.09 1.30E+00 J 1.30E+00 J No NA -- 1.23E+03 No No </=SL0.36-44 1.30E+00

2-Methylnaphthalene 91-57-6 7 : 11 : 11 63.64 5.00E-02 1.10E+01 No NA -- 1.88E+01 No No </=SL0.36-44 5.66E+00

2-Methylphenol 95-48-7 3 : 11 : 11 27.27 4.40E-01 1.60E+00 No NA -- 3.08E+03 No No </=SL0.36-44 1.18E+00

2-Nitroaniline 88-74-4 2 : 11 : 11 18.18 9.20E-01 4.60E+00 No NA -- 1.83E+02 No No </=SL1.8-230 2.76E+00

3&4-Methylphenol 106-44-5 4 : 11 : 11 36.36 4.40E-02 J 4.20E+00 J No NA -- 3.08E+02 No No </=SL0.36-44 2.14E+00

4-Chloroaniline 106-47-8 2 : 11 : 11 18.18 7.60E+00 7.00E+01 No NA -- 2.46E+02 No No </=SL0.71-88 3.88E+01

4-Nitroaniline 100-01-6 1 : 11 : 11 9.09 5.70E+01 5.70E+01 No NA -- 8.20E+01 No No </=SL1.8-230 5.70E+01

Acenaphthene 83-32-9 1 : 11 : 11 9.09 1.20E+00 1.20E+00 No 4.20E-02 Yes 2.92E+03 No No </=SL0.36-44 1.20E+00

Anthracene 120-12-7 2 : 11 : 11 18.18 7.60E-02 J 1.10E+00 No 1.20E-01 Yes 2.38E+04 No No </=SL0.36-44 5.88E-01

Benzo(a)anthracene 56-55-3 3 : 11 : 11 27.27 3.60E-02 8. 00E+00 No 1.97E-01 Yes 2.11E+00 Yes Yes >SL0.36-44 2.71E+00

Benzo(a)pyrene 50-32-8 4 : 11 : 11 36.36 3.70E-02 5.40E+00 No 4.80E-01 Yes 2.10E-01 Yes Yes >SL0.36-44 1.41E+00

Benzo(b)fluoranthene 205-99-2 3 : 11 : 11 27.27 2.40E-01 6.60E+00 No 2.60E-01 Yes 2.11E+00 Yes Yes >SL0.36-44 2.37E+00

Benzo(g,h,i)perylene 191-24-2 5 : 11 : 11 45.45 3.70E-02 J 4.20E+00 No 5.20E-01 Yes 2.91E+03 No No </=SL0.36-44 9.16E-01

Benzo(k)fluoranthene 207-08-9 2 : 11 : 11 18.18 2.50E-01 6. 40E+00 No 2.10E-01 Yes 2.11E+01 No No </=SL0.36-44 3.33E+00
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)
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Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
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(mg/kg)

Is Max > 
SL? (g) COPC? 

(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Benzyl Butyl Phthalate 85-68-7 5 : 11 : 11 45.45 1.10E-01 1.20E+02 No NA -- 1.23E+04 No No </=SL0.36-44 2.54E+01

bis(2-Ethylhexyl)phthalate 117-81-7 11 : 11 : 11 100.00 5.30E-01 J 1.30E+02 No 2.57E-01 Yes 1.23E+02 Yes Yes >SL0.37-44 3.31E+01

Chrysene 218-01-9 3 : 11 : 11 27.27 1.40E-01 2.00E+01 No 2.35E-01 Yes 2.11E+02 No No </=SL0.36-44 6.77E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 11 : 11 9.09 1.80E+00 1. 80E+00 No 1.20E-01 Yes 2.10E-01 Yes Yes >SL0.36-44 1.80E+00

Diethyl Phthalate 84-66-2 3 : 11 : 11 27.27 5.60E-02 7.30E-01 No NA -- 4.92E+04 No No </=SL0.36-44 3.59E-01

Di-n-butylphthalate 84-74-2 7 : 11 : 11 63.64 4.10E-02 2.30E+01 No NA -- 6.16E+03 No No </=SL0.37-44 8.05E+00

Di-n-octylphthalate 117-84-0 4 : 11 : 11 36.36 2.80E-02 2.90E+00 J No NA -- 2.46E+03 No No </=SL0.36-44 1.53E+00

Dinoseb 88-85-7 1 : 11 : 11 9.09 1.70E+00 1.70E+00 No NA -- 6.16E+01 No No </=SL0.36-44 1.70E+00

Fluoranthene 206-44-0 4 : 11 : 11 36.36 4.40E-02 4.20E+00 No 4.42E-01 Yes 2.20E+03 No No </=SL0.36-44 1.16E+00

Fluorene 86-73-7 2 : 11 : 11 18.18 3.60E-01 J 1.20E+00 No NA -- 2.63E+03 No No </=SL0.36-44 7.80E-01

Indeno(1,2,3-cd)pyrene 193-39-5 5 : 11 : 11 45.45 3.10E-02 J 1.30E+00 No NA -- 2.11E+00 No No </=SL0.36-44 3.18E-01

Isophorone 78-59-1 5 : 11 : 11 45.45 4.90E-01 J 7.10E+01 No NA -- 5.12E+02 No No </=SL0.36-44 2.23E+01

Naphthalene 91-20-3 7 : 11 : 11 63.64 1.50E-01 4.80E+01 No NA -- 1.88E+01 Yes Yes >SL0.36-44 2.19E+01

N-Nitrosodiphenylamine 86-30-6 1 : 11 : 11 9.09 4.80E-01 4.80E-01 No NA -- 3.52E+02 No No </=SL0.36-44 4.80E-01

Phenanthrene 85-01-8 5 : 11 : 11 45.45 5.60E-02 9.20E+00 No 2.89E-01 Yes 2.38E+04 No No </=SL0.36-44 2.35E+00

Phenol 108-95-2 2 : 11 : 11 18.18 1.60E+00 1.80E+00 No NA -- 1.85E+04 No No </=SL0.36-44 1.70E+00

Pyrene 129-00-0 5 : 11 : 11 45.45 7.70E-02 2.80E+01 No 4.09E-01 Yes 2.91E+03 No No </=SL0.36-44 5.85E+00

Pesticide

4,4'-DDD 72-54-8 3 : 8 : 8 37.50 2.80E-03 J 1.70E+00 J No 9.24E-03 Yes 9.95E+00 No No </=SL0.0036-3.6 5.78E-01

4,4'-DDE 72-55-9 4 : 8 : 8 50.00 3.60E-03 J 3.30E+00 J No 1.45E-02 Yes 7.02E+00 No No </=SL0.0036-3.6 8.62E-01

4,4'-DDT 50-29-3 6 : 8 : 8 75.00 1.10E-02 J 1.60E+01 J No 3.98E-02 Yes 7.00E+00 Yes Yes >SL0.0036-3.6 2.82E+00

Aldrin 309-00-2 2 : 8 : 8 25.00 9.70E-02 1.90E-01 J No 9.80E-03 Yes 1.00E-01 Yes Yes >SL0.0018-1.8 1.44E-01

alpha-BHC 319-84-6 2 : 8 : 8 25.00 3.30E-03 J 6.80E-03 J No 2.40E-01 No 3.60E-01 No No </=SL0.0018-1.8 5.05E-03

beta-BHC 319-85-7 4 : 8 : 8 50.00 7.70E-04 J 2.60E+01 J No NA -- 1.26E+00 Yes Yes >SL0.0018-1.8 6.55E+00

delta-BHC 319-86-8 5 : 8 : 8 62.50 5.80E-03 J 7.40E-01 J No 6.80E-02 Yes 3.60E-01 Yes Yes >SL0.0018-1.8 2.24E-01

Dieldrin 60-57-1 5 : 8 : 8 62.50 1.40E-02 3.80E-01 No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0036-3.6 9.88E-02

Endosulfan I 959-98-8 1 : 8 : 8 12.50 2.20E-04 2.20E-04 No 2.29E-03 No 3.69E+02 No No </=SL0.0019-1.8 2.20E-04

Endosulfan II 33213-65-9 4 : 8 : 8 50.00 1.20E-03 J 5.40E+00 No 1.16E-03 Yes 3.69E+02 No No </=SL0.0036-3.6 1.38E+00

Endosulfan Sulfate 1031-07-8 1 : 8 : 8 12.50 4.90E-01 4. 90E-01 No 1.81E-03 Yes 3.69E+02 No No </=SL0.0036-3.6 4.90E-01

Endrin 72-20-8 3 : 8 : 8 37.50 8.40E-04 1.00E+01 No 9.60E-03 Yes 1.85E+01 No No </=SL0.0037-3.6 3.34E+00
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Endrin Aldehyde 7421-93-4 1 : 8 : 8 12.50 7.40E-03 7.40E-03 No 8.80E-03 No 1.85E+01 No No </=SL0.0036-3.6 7.40E-03

gamma-BHC (Lindane) 58-89-9 3 : 8 : 8 37.50 1.10E-02 J 7.50E+00 J No NA -- 1.74E+00 Yes Yes >SL0.0018-1.8 2.54E+00

gamma-Chlordane 5103-74-2 5 : 8 : 8 62.50 1.30E-03 J 2.70E+00 J No 6.66E-02 Yes 6.50E+00 No No </=SL0.0018-1.8 5.64E-01

Heptachlor 76-44-8 4 : 8 : 8 50.00 6.10E-03 1.50E+00 J No 1.48E-01 Yes 3.80E-01 Yes Yes >SL0.0018-1.8 3.95E-01

Heptachlor Epoxide 1024-57-3 4 : 8 : 8 50.00 2.20E-02 J 1.20E-01 J No 1.03E-02 Yes 1.90E-01 No No </=SL0.0018-1.8 6.75E-02

Herbicide

2,4,5-T 93-76-5 4 : 11 : 11 36.36 7.80E-03 2.50E+00 J No NA -- 6.16E+02 No No </=SL0.0091-36 6.78E-01

2,4,5-TP (Silvex) 93-72-1 2 : 11 : 11 18.18 2.50E-01 J 3.50E-01 No NA -- 4.92E+02 No No </=SL0.0091-4.8 3.00E-01

2,4-D 94-75-7 3 : 11 : 11 27.27 4.80E-03 J 3.30E+00 J No 1.16E-02 Yes 7.68E+02 No No </=SL0.0091-4.8 1.70E+00

Dicamba 1918-00-9 1 : 11 : 11 9.09 2.20E-03 2.20E-03 No NA -- 1.85E+03 No No </=SL0.0091-12 2.20E-03

MCPP 93-65-2 2 : 11 : 11 18.18 2.40E-01 J 8.40E+00 No 8.80E+00 No 6.16E+01 No No </=SL2.2-1200 4.32E+00

Pentachlorophenol 87-86-5 6 : 11 : 11 54.55 1.10E-02 J 4.40E+02 No 4.57E-03 Yes 9.00E+00 Yes Yes >SL0.0095-91 7.36E+01

PCBs

TOTAL PCBs Total PCBs 7 : 8 : 8 87.50 1.38E-01 1.01E+03 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 1.52E+02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 8 : 8 : 8 100.00 1.93E-05 2.75E-02 No 3.39E-05 Yes 1.00E-03 Yes Yes >SL- 3.96E-03

Metals

Aluminum 7429-90-5 11 : 11 : 11 100.00 1.70E+03 9.40E+03 No 1.09E+04 No 9.21E+04 No No </=SL20-24 4.27E+03

Antimony 7440-36-0 7 : 11 : 11 63.64 5.80E-01 J 4.10E+00 No 1.92E+00 Yes 4.09E+01 No No </=SL1.8-2.4 2.28E+00

Arsenic 7440-38-2 11 : 11 : 11 100.00 1.70E+00 6.60E+00 No 1.08E+01 No 1.59E+00 Yes No </=BKG0.99-1.2 3.91E+00

Barium 7440-39-3 11 : 11 : 11 100.00 5.00E+01 2.90E+02 No 3.17E+02 No 6.66E+03 No No </=SL0.99-1.2 1.31E+02

Beryllium 7440-41-7 11 : 11 : 11 100.00 1.10E-01 4.80E-01 No 7.65E-01 No 1.94E+02 No No </=SL0.4-0.49 2.91E-01

Cadmium 7440-43-9 10 : 11 : 11 90.91 3.30E-01 3.20E+01 No 1.81E+00 Yes 4.51E+01 No No </=SL0.45-0.61 5.41E+00

Calcium 7440-70-2 11 : 11 : 11 100.00 3.40E+03 2.50E+05 Yes 6.11E+04 Yes NA -- No EN49-300 1.17E+05

Chromium 7440-47-3 11 : 11 : 11 100.00 6.20E+00 4.80E+02 No 1.89E+01 Yes 4.48E+02 Yes Yes >SL0.99-1.2 1.32E+02

Cobalt 7440-48-4 11 : 11 : 11 100.00 2.50E+00 9.40E+00 J No 9.27E+00 Yes 1.33E+03 No No </=SL0.99-1.2 5.50E+00

Copper 7440-50-8 11 : 11 : 11 100.00 2.00E+00 2.00E+02 No 4.96E+01 Yes 4.09E+03 No No </=SL2-2.4 4.75E+01

Iron 7439-89-6 11 : 11 : 11 100.00 4.10E+03 1.50E+04 Yes 2.10E+04 No 7.20E+04 No No EN4.9-6.1 7.84E+03

Lead 7439-92-1 11 : 11 : 11 100.00 1.50E+01 2.40E+03 No 7.18E+01 Yes 8.00E+02 No No </=SL0.49-0.61 5.96E+02
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RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
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(mg/kg)

Mean 
Detected (d)

(mg/kg)

Magnesium 7439-95-4 11 : 11 : 11 100.00 1.70E+03 1.60E+04 Yes 1.13E+04 Yes NA -- No EN49-61 7.23E+03

Manganese 7439-96-5 11 : 11 : 11 100.00 5.50E+01 6.70E+02 No 5.01E+02 Yes 1.95E+03 No No </=SL0.99-1.2 2.25E+02

Mercury 7439-97-6 9 : 9 : 9 100.00 2.10E-02 2.60E+00 J No 7.72E-02 Yes 3.10E+01 No No </=SL0.02-0.67 4.84E-01

Nickel 7440-02-0 11 : 11 : 11 100.00 5.80E+00 2.00E+01 No 2.83E+01 No 2.04E+03 No No </=SL4-4.9 1.21E+01

Potassium 7440-09-7 11 : 11 : 11 100.00 3.60E+02 1.10E+03 Yes 2.38E+03 No NA -- No EN99-120 7.77E+02

Selenium 7782-49-2 4 : 11 : 11 36.36 6.60E-01 1.80E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL0.99-3 1.03E+00

Silver 7440-22-4 1 : 11 : 11 9.09 2.80E+00 2.80E+00 No 9.10E-01 Yes 5.11E+02 No No </=SL0.86-1.2 2.80E+00

Sodium 7440-23-5 11 : 11 : 11 100.00 7.90E+01 J 3.40E+02 Yes 3.40E+02 No NA -- No EN49-61 1.93E+02

Vanadium 7440-62-2 11 : 11 : 11 100.00 6.30E+00 2.70E+01 No 3.44E+01 No 1.02E+02 No No </=SL0.99-1.2 1.34E+01

Zinc 7440-66-6 11 : 11 : 11 100.00 1.80E+01 1.80E+03 No 2.24E+02 Yes 3.06E+04 No No </=SL2-2.4 2.84E+02

Q NorthSiteSubsurface Soil - D

VOCs

1,1,2-Trichloroethane 79-00-5 1 : 7 : 7 14.29 5.10E-03 5.10E-03 No NA -- 1.60E+00 No No </=SL.0031-0.008 5.10E-03

2-Butanone 78-93-3 4 : 7 : 7 57.14 6.20E-03 1.40E-02 No NA -- 1.13E+04 No No </=SL0.015-0.042 1.10E-02

4-Methyl-2-pentanone 108-10-1 1 : 7 : 7 14.29 1.70E-02 1.70E-02 No NA -- 4.70E+03 No No </=SL0.015-0.042 1.70E-02

Acetone 67-64-1 7 : 7 : 7 100.00 1.50E-02 6.40E-02 No NA -- 5.43E+03 No No </=SL0.031-0.084 3.71E-02

Benzene 71-43-2 6 : 7 : 7 85.71 1.50E-03 1.00E-01 No NA -- 1.40E+00 No No </=SL.0031-0.008 1.93E-02

Carbon Disulfide 75-15-0 5 : 7 : 7 71.43 2.30E-03 6.40E-03 No NA -- 1.20E+02 No No </=SL.0031-0.008 4.68E-03

Chlorobenzene 108-90-7 6 : 7 : 7 85.71 1.60E-03 7.60E+00 J No NA -- 5.31E+01 No No </=SL0.0031-1.2 1.30E+00

Ethylbenzene 100-41-4 6 : 7 : 7 85.71 8.30E-04 2.50E-02 No NA -- 7.42E+02 No No </=SL.0031-0.008 6.21E-03

Toluene 108-88-3 5 : 7 : 7 71.43 1.90E-03 3.30E-02 No NA -- 2.21E+02 No No </=SL.0031-0.008 9.62E-03

Xylenes, Total 1330-20-7 4 : 7 : 7 57.14 2.00E-03 3.40E-02 No NA -- 8.98E+01 No No </=SL0.0062-0.017 1.29E-02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 7 : 7 14.29 6.40E-02 6.40E-02 No NA -- 4.10E+02 No No </=SL0.36-0.45 6.40E-02

4-Chloroaniline 106-47-8 3 : 7 : 7 42.86 4.30E-02 2.60E+00 No NA -- 2.46E+02 No No </=SL0.72-0.91 9.27E-01
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FOD (a) % FOD 
(b)
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(mg/kg)

Is Max > 
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(h) ReasonCAS

RAGS PART D TABLE 2.2
COPC SELECTION - COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) AND DEEP 
SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.

(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration  in off-site sampling locations. Calculated in Appendix C.
(f) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for industrial soil. PRGs for noncarcinogenic constituents were adjusted for a hazard index of 0.1 to account for cumulative 
effects.
(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level. The average is used for lead based on the model used to evaluate lead exposure 
(Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 
(January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the soil screening level.
(i) Only constituents detected at least once in the specified area/medium are included here.
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FOD (a) % FOD 
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RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Q - South - Pond (Large)SiteSediment

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 4 : 4 25.00 3.10E-03 3.10E-03 No NA -- 1.46E+01 No No </=SL0.0038-0.019 3.10E-03

2-Butanone 78-93-3 3 : 4 : 4 75.00 1.80E-02 2.50E-02 No NA -- 1.13E+04 No No </=SL0.0088-0.047 2.10E-02

Acetone 67-64-1 2 : 4 : 4 50.00 1.40E-02 2.90E+00 J No NA -- 5.43E+03 No No </=SL0.018-0.094 1.46E+00

Carbon Disulfide 75-15-0 1 : 4 : 4 25.00 8.10E-04 8.10E-04 No NA -- 1.20E+02 No No </=SL0.0038-0.0094 8.10E-04

Ethylbenzene 100-41-4 4 : 4 : 4 100.00 8.20E-04 2.60E-03 No 1.07E-03 Yes 7.42E+02 No No </=SL0.00083-0.0094 1.66E-03

Toluene 108-88-3 3 : 4 : 4 75.00 1.00E-03 3.30E-03 No NA -- 2.21E+02 No No </=SL0.0038-0.0094 1.80E-03

Trichloroethylene 79-01-6 1 : 4 : 4 25.00 3.00E-03 3. 00E-03 No NA -- 1.10E-01 No No </=SL0.0038-0.0094 3.00E-03

Xylenes, Total 1330-20-7 1 : 4 : 4 25.00 9.90E-03 J 9.90E-03 J No 1.61E-03 Yes 8.98E+01 No No </=SL0.011-0.019 9.90E-03

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25.00 6.30E-01 6. 30E-01 No 3.53E-01 Yes 1.23E+02 No No </=SL0.7-6.7 6.30E-01

Pesticide

4,4'-DDT 50-29-3 2 : 3 : 4 66.67 5.70E-02 J 7.40E-02 J No 4.95E-02 Yes 7.00E+00 No No </=SL0.0001-0.34 6.55E-02

Endrin Ketone 53494-70-5 1 : 4 : 4 25.00 3.10E-02 J 3.10E-02 J No NA -- 1.85E+01 No No </=SL0.007-0.34 3.10E-02

gamma-BHC (Lindane) 58-89-9 2 : 4 : 4 50.00 1.10E-03 J 5.30E-02 J No NA -- 1.74E+00 No No </=SL0.0036-0.17 2.70E-02

Herbicide

Dichlorprop 120-36-5 1 : 3 : 4 33.33 3.70E-03 J 3.70E-03 J No 1.14E-01 No 4.92E+02 No No </=SL0.1-0.21 3.70E-03

MCPP 93-65-2 2 : 3 : 4 66.67 6.30E-01 J 1.60E+00 J No 8.80E+00 No 6.16E+01 No No </=SL0.12-4.2 1.12E+00

Pentachlorophenol 87-86-5 2 : 3 : 4 66.67 1.80E-03 2.50E-03 J No 4.57E-03 No 9.00E+00 No No </=SL0.001-0.036 2.15E-03

PCBs

TOTAL PCBs Total PCBs 4 : 4 : 4 100.00 6.82E-01 3.55E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 9.70E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2 : 2 : 2 100.00 8.85E-05 9.82E-05 No 4.31E-05 Yes 1.00E-03 No No </=SL- 9.34E-05

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 8.90E+03 1.40E+04 No 1.38E+04 Yes 9.21E+04 No No </=SL0.02-38.1 1.14E+04

Antimony 7440-36-0 2 : 4 : 4 50.00 1.20E+00 J 2.70E+00 J No 2.63E+00 Yes 4.09E+01 No No </=SL2.6-4.3 1.95E+00

Arsenic 7440-38-2 4 : 4 : 4 100.00 3.40E+00 J 6.40E+00 J No 1.24E+01 No 1.59E+00 Yes No </=BKG0.01-1.9 4.99E+00

Barium 7440-39-3 4 : 4 : 4 100.00 1.60E+02 3.70E+02 No 3.07E+02 Yes 6.66E+03 No No </=SL0.94-1.9 2.33E+02

Beryllium 7440-41-7 4 : 4 : 4 100.00 6.30E-01 9.80E-01 No 9.02E-01 Yes 1.94E+02 No No </=SL0.004-0.76 8.05E-01

Cadmium 7440-43-9 4 : 4 : 4 100.00 1.10E+00 1.30E+01 No 3.34E+00 Yes 4.51E+01 No No </=SL0.005-0.95 4.42E+00
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RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Calcium 7440-70-2 4 : 4 : 4 100.00 7.60E+03 1.45E+04 Yes 9.74E+04 No NA -- No EN1.1-95.4 1.13E+04

Chromium 7440-47-3 4 : 4 : 4 100.00 1.50E+01 7.90E+01 No 2.21E+01 Yes 4.48E+02 No No </=SL0.01-1.9 3.34E+01

Cobalt 7440-48-4 4 : 4 : 4 100.00 7.20E+00 1.20E+01 No 9.40E+00 Yes 1.33E+03 No No </=SL0.01-1.9 9.40E+00

Copper 7440-50-8 4 : 4 : 4 100.00 2.20E+01 8.80E+01 No 8.58E+01 Yes 4.09E+03 No No </=SL0.01-3.8 4.41E+01

Iron 7439-89-6 4 : 4 : 4 100.00 1.50E+04 2.40E+04 Yes 2.33E+04 Yes 7.20E+04 No No EN0.05-9.5 1.96E+04

Lead 7439-92-1 4 : 4 : 4 100.00 2.90E+01 3.20E+02 No 1.30E+02 Yes 8.00E+02 No No </=SL0.005-0.95 1.09E+02

Magnesium 7439-95-4 4 : 4 : 4 100.00 3.30E+03 4.85E+03 Yes 1.23E+04 No NA -- No EN47-95.4 4.26E+03

Manganese 7439-96-5 4 : 4 : 4 100.00 3.40E+02 6.90E+02 No 5.52E+02 Yes 1.95E+03 No No </=SL0.01-1.9 4.73E+02

Mercury 7439-97-6 4 : 4 : 4 100.00 6.40E-02 1.00E+00 No 1.34E-01 Yes 3.10E+01 No No </=SL0.017-0.27 5.16E-01

Nickel 7440-02-0 4 : 4 : 4 100.00 1.80E+01 J 3.10E+01 J No 3.30E+01 No 2.04E+03 No No </=SL0.04-7.6 2.34E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 1.20E+03 J 1.80E+03 Yes 3.01E+03 No NA -- No EN94-191 1.50E+03

Selenium 7782-49-2 1 : 4 : 4 25.00 2.40E+00 2.40E+00 No 1.24E+00 Yes 5.11E+02 No No </=SL1.3-1.9 2.40E+00

Silver 7440-22-4 2 : 4 : 4 50.00 2.00E-01 5.20E-01 No 9.10E-01 No 5.11E+02 No No </=SL1.3-2.1 3.60E-01

Sodium 7440-23-5 4 : 4 : 4 100.00 6.50E+01 9.85E+01 Yes 4.60E+02 No NA -- No EN66.1-100 8.16E+01

Vanadium 7440-62-2 4 : 4 : 4 100.00 2.50E+01 3.60E+01 No 3.89E+01 No 1.02E+02 No No </=SL0.01-1.9 3.06E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 1.60E+02 J 3.80E+02 J No 3.90E+02 No 3.06E+04 No No </=SL0.02-3.8 2.44E+02

Q - South - Pond (Small)SiteSediment

VOCs

2-Butanone 78-93-3 3 : 3 : 3 100.00 1.70E-02 J 1.90E-02 J No NA -- 1.13E+04 No No </=SL0.032-0.042 1.77E-02

Acetone 67-64-1 2 : 3 : 3 66.67 7.20E-03 J 1.20E-02 No NA -- 5.43E+03 No No </=SL0.064-0.083 9.60E-03

Carbon Disulfide 75-15-0 1 : 3 : 3 33.33 7.60E-04 7.60E-04 No NA -- 1.20E+02 No No </=SL0.0064-0.0083 7.60E-04

Dichloromethane 75-09-2 1 : 3 : 3 33.33 2.00E-03 2.00E-03 No NA -- 2.05E+01 No No </=SL0.0064-0.0083 2.00E-03

SVOCs

Pyrene 129-00-0 1 : 3 : 3 33.33 8.70E-02 8.70E-02 No 4.09E-01 No 2.91E+03 No No </=SL0.48-0.56 8.70E-02

Pesticide

Dieldrin 60-57-1 3 : 3 : 3 100.00 2.55E-02 J 4.60E-01 J No 1.32E-02 Yes 1.10E-01 Yes Yes >SL0.0048-0.056 2.32E-01

gamma-BHC (Lindane) 58-89-9 3 : 3 : 3 100.00 1.00E-03 J 1.70E-02 J No NA -- 1.74E+00 No No </=SL0.0025-0.029 7.93E-03

Herbicide

2,4-D 94-75-7 2 : 3 : 3 66.67 6.90E-03 J 7.20E-03 J No 1.16E-02 No 7.68E+02 No No </=SL0.012-0.014 7.05E-03

Pentachlorophenol 87-86-5 3 : 3 : 3 100.00 1.65E-03 8.20E-02 No 4.57E-03 Yes 9.00E+00 No No </=SL0.025-0.029 3.26E-02

PCBs
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RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

TOTAL PCBs Total PCBs 3 : 3 : 3 100.00 1.88E+00 2.00E+01 No 2.50E-01 Yes 1.00E+00 Yes Yes >SL- 1.05E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 1.22E-04 1.22E-04 No 4.31E-05 Yes 1.00E-03 No No </=SL- 1.22E-04

Metals

Aluminum 7429-90-5 3 : 3 : 3 100.00 4.70E+03 8.30E+03 No 1.38E+04 No 9.21E+04 No No </=SL26.8-29.7 6.28E+03

Arsenic 7440-38-2 3 : 3 : 3 100.00 3.20E+00 8.50E+00 No 1.24E+01 No 1.59E+00 Yes No </=BKG1.3-1.5 5.40E+00

Barium 7440-39-3 3 : 3 : 3 100.00 1.60E+02 2.60E+02 No 3.07E+02 No 6.66E+03 No No </=SL1.3-1.5 1.93E+02

Beryllium 7440-41-7 3 : 3 : 3 100.00 3.00E-01 5.20E-01 No 9.02E-01 No 1.94E+02 No No </=SL0.54-0.59 3.98E-01

Cadmium 7440-43-9 3 : 3 : 3 100.00 6.30E-01 6.20E+00 No 3.34E+00 Yes 4.51E+01 No No </=SL0.67-0.74 2.62E+00

Calcium 7440-70-2 3 : 3 : 3 100.00 6.70E+03 1.00E+04 Yes 9.74E+04 No NA -- No EN67.1-74.3 8.13E+03

Chromium 7440-47-3 3 : 3 : 3 100.00 1.10E+01 3.90E+01 No 2.21E+01 Yes 4.48E+02 No No </=SL1.3-1.5 2.05E+01

Cobalt 7440-48-4 3 : 3 : 3 100.00 4.20E+00 6.90E+00 No 9.40E+00 No 1.33E+03 No No </=SL1.3-1.5 5.53E+00

Copper 7440-50-8 3 : 3 : 3 100.00 3.10E+01 6.80E+02 No 8.58E+01 Yes 4.09E+03 No No </=SL2.7-3 2.66E+02

Iron 7439-89-6 3 : 3 : 3 100.00 9.00E+03 1.50E+04 Yes 2.33E+04 No 7.20E+04 No No EN6.7-7.4 1.18E+04

Lead 7439-92-1 3 : 3 : 3 100.00 3.10E+01 3.90E+02 No 1.30E+02 Yes 8.00E+02 No No </=SL0.67-0.74 1.52E+02

Magnesium 7439-95-4 3 : 3 : 3 100.00 3.80E+03 4.20E+03 Yes 1.23E+04 No NA -- No EN67.1-74.3 3.97E+03

Manganese 7439-96-5 3 : 3 : 3 100.00 2.00E+02 2.75E+02 No 5.52E+02 No 1.95E+03 No No </=SL1.3-1.5 2.32E+02

Mercury 7439-97-6 3 : 3 : 3 100.00 2.90E-02 1.90E-01 No 1.34E-01 Yes 3.10E+01 No No </=SL0.025-0.033 8.77E-02

Nickel 7440-02-0 3 : 3 : 3 100.00 1.85E+01 9.10E+01 No 3.30E+01 Yes 2.04E+03 No No </=SL5.4-5.9 4.28E+01

Potassium 7440-09-7 3 : 3 : 3 100.00 8.80E+02 J 1.30E+03 J Yes 3.01E+03 No NA -- No EN134-149 1.06E+03

Silver 7440-22-4 1 : 3 : 3 33.33 5.00E-01 5.00E-01 No 9.10E-01 No 5.11E+02 No No </=SL1.3-1.5 5.00E-01

Vanadium 7440-62-2 3 : 3 : 3 100.00 1.50E+01 2.20E+01 No 3.89E+01 No 1.02E+02 No No </=SL1.3-1.5 1.83E+01

Zinc 7440-66-6 3 : 3 : 3 100.00 1.25E+02 7.50E+02 No 3.90E+02 Yes 3.06E+04 No No </=SL2.7-3 3.38E+02

RiverSiteSediment

VOCs

1,1-Dichloroethane 75-34-3 2 : 56 : 56 3.57 2.70E-03 8.00E-03 No NA -- 1.74E+02 No No </=SL0.001-0.015 5.35E-03

1,2-Dichloroethene (total) 540-59-0 1 : 48 : 48 2.08 1.60E-03 1.60E-03 No NA -- 1.46E+01 No No </=SL0.0023-0.03 1.60E-03

2-Butanone 78-93-3 12 : 56 : 56 21.43 3.00E-03 J 6.20E-02 No 6.80E-03 Yes 1.13E+04 No No </=SL0.0088-0.075 1.82E-02

Acetone 67-64-1 42 : 56 : 56 75.00 3.00E-03 J 6.00E-01 No 7.94E-02 Yes 5.43E+03 No No </=SL0.018-0.15 5.77E-02

Acrolein 107-02-8 1 : 1 : 1 100.00 5.70E-02 5.70E-02 No NA -- 3.40E-02 Yes Yes >SL0.29-0.29 5.70E-02

Benzene 71-43-2 9 : 56 : 56 16.07 4.80E-03 6.50E-02 No NA -- 1.40E+00 No No </=SL0.001-0.015 2.72E-02
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RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Carbon Disulfide 75-15-0 5 : 56 : 56 8.93 1.40E-03 2.00E-02 No NA -- 1.20E+02 No No </=SL0.0018-0.015 6.46E-03

Chlorobenzene 108-90-7 25 : 56 : 56 44.64 2.00E-04 1.90E+01 No NA -- 5.31E+01 No No </=SL0.001-8.4 2.61E+00

Ethylbenzene 100-41-4 31 : 56 : 56 55.36 7.10E-04 9.50E-02 No NA -- 7.42E+02 No No </=SL0.00083-0.015 5.61E-03

Methyl acetate 79-20-9 1 : 1 : 1 100.00 2.30E-02 2.30E-02 No NA -- NA -- No SL NA0.029-0.029 2.30E-02

p-Xylene/m-Xylene 108-38-3 1 : 1 : 1 100.00 1.30E-02 1.30E-02 No NA -- 8.98E+01 No No </=SL0.029-0.029 1.30E-02

Styrene 100-42-5 4 : 56 : 56 7.14 1.70E-04 3.70E-02 J No NA -- 1.81E+03 No No </=SL0.001-0.015 1.14E-02

Toluene 108-88-3 17 : 56 : 56 30.36 1.20E-03 2.00E-01 No NA -- 2.21E+02 No No </=SL0.001-0.015 2.26E-02

Xylenes, Total 1330-20-7 35 : 56 : 56 62.50 2.50E-03 8. 90E-02 No 6.40E-03 Yes 8.98E+01 No No </=SL0.0052-0.03 1.36E-02

SVOCs

1,2-Dichlorobenzene 95-50-1 8 : 55 : 56 14.55 4.40E-02 3.30E-01 No NA -- 4.10E+02 No No </=SL0.01-3.4 1.52E-01

1,3-Dichlorobenzene 541-73-1 1 : 55 : 56 1.82 1.70E-01 1.70E-01 No NA -- 2.09E+02 No No </=SL0.34-3.4 1.70E-01

1,4-Dichlorobenzene 106-46-7 8 : 55 : 56 14.55 3.70E-02 1.20E+00 No NA -- 7.87E+00 No No </=SL0.01-3.4 6.00E-01

3&4-Methylphenol 106-44-5 3 : 55 : 56 5.45 1.00E-01 4.80E-01 No NA -- 3.08E+02 No No </=SL0.34-3.4 3.37E-01

4-Chloroaniline 106-47-8 14 : 55 : 56 25.45 3.30E-02 6.10E+00 No NA -- 2.46E+02 No No </=SL0.69-6.8 1.06E+00

Acenaphthene 83-32-9 1 : 55 : 56 1.82 3.20E-02 3.20E-02 No NA -- 2.92E+03 No No </=SL0.34-3.4 3.20E-02

Anthracene 120-12-7 3 : 55 : 56 5.45 4.10E-02 1.00E-01 No NA -- 2.38E+04 No No </=SL0.01-3.4 6.73E-02

Benzo(a)anthracene 56-55-3 5 : 55 : 56 9.09 2.70E-02 1.20E-01 No NA -- 2.11E+00 No No </=SL0.01-3.4 6.56E-02

Benzo(a)pyrene 50-32-8 8 : 55 : 56 14.55 3.40E-02 8.40E-02 No NA -- 2.10E-01 No No </=SL0.01-3.4 6.06E-02

Benzo(b)fluoranthene 205-99-2 4 : 55 : 56 7.27 4.50E-02 7.50E-02 No NA -- 2.11E+00 No No </=SL0.01-3.4 6.10E-02

Benzo(g,h,i)perylene 191-24-2 7 : 55 : 56 12.73 2.60E-02 8. 40E-02 No NA -- 2.91E+03 No No </=SL0.01-3.4 4.81E-02

Benzo(k)fluoranthene 207-08-9 7 : 55 : 56 12.73 3.50E-02 8.30E-02 No NA -- 2.11E+01 No No </=SL0.01-3.4 5.74E-02

bis(2-Ethylhexyl)phthalate 117-81-7 7 : 55 : 56 12.73 3.00E-02 J 1.60E-01 No NA -- 1.23E+02 No No </=SL0.01-3.4 7.21E-02

Chrysene 218-01-9 10 : 55 : 56 18.18 2.80E-02 1.30E-01 No 6.20E-02 Yes 2.11E+02 No No </=SL0.01-3.4 5.20E-02

Dibenzo(a,h)anthracene 53-70-3 1 : 55 : 56 1.82 6.50E-02 6.50E-02 No NA -- 2.10E-01 No No </=SL0.01-3.4 6.50E-02

Dibenzofuran 132-64-9 1 : 55 : 56 1.82 2.90E-02 2.90E-02 No NA -- 1.56E+02 No No </=SL0.34-3.4 2.90E-02

Diethyl Phthalate 84-66-2 1 : 55 : 56 1.82 6.50E-02 6.50E-02 No NA -- 4.92E+04 No No </=SL0.34-3.4 6.50E-02

Di-n-octylphthalate 117-84-0 2 : 55 : 56 3.64 4.10E-02 1.00E-01 No NA -- 2.46E+03 No No </=SL0.01-3.4 7.05E-02

Fluoranthene 206-44-0 8 : 55 : 56 14.55 3.60E-02 2.60E-01 No 7.70E-02 Yes 2.20E+03 No No </=SL0.01-3.4 1.04E-01

Fluorene 86-73-7 1 : 55 : 56 1.82 4.90E-02 4.90E-02 No NA -- 2.63E+03 No No </=SL0.34-3.4 4.90E-02

Indeno(1,2,3-cd)pyrene 193-39-5 2 : 55 : 56 3.64 2.90E-02 7.10E-02 No NA -- 2.11E+00 No No </=SL0.01-3.4 5.00E-02

Isophorone 78-59-1 1 : 55 : 56 1.82 3.90E-01 3.90E-01 No NA -- 5.12E+02 No No </=SL0.01-3.4 3.90E-01
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RAGS PART D TABLE 2.3
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HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
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(mg/kg)

Phenanthrene 85-01-8 5 : 55 : 56 9.09 2.50E-02 2.20E-01 No 7.20E-02 Yes 2.38E+04 No No </=SL0.01-3.4 1.06E-01

Pyrene 129-00-0 6 : 55 : 56 10.91 3.20E-02 2.20E-01 No 1.34E-01 Yes 2.91E+03 No No </=SL0.01-3.4 1.03E-01

Pesticide

4,4'-DDD 72-54-8 5 : 55 : 56 9.09 9.80E-04 8.80E-03 No NA -- 9.95E+00 No No </=SL0.0001-0.073 3.72E-03

4,4'-DDE 72-55-9 9 : 55 : 56 16.36 4.00E-04 J 4.90E-03 No NA -- 7.02E+00 No No </=SL0.0001-0.073 1.27E-03

4,4'-DDT 50-29-3 6 : 55 : 56 10.91 5.00E-04 J 9.80E-03 J No NA -- 7.00E+00 No No </=SL0.0001-0.073 3.52E-03

Aldrin 309-00-2 1 : 55 : 56 1.82 2.10E-03 J 2.10E-03 J No NA -- 1.00E-01 No No </=SL0.00005-0.037 2.10E-03

alpha-Chlordane 5103-71-9 1 : 55 : 56 1.82 1.10E-03 1.10E-03 No NA -- 6.50E+00 No No </=SL0.00005-0.037 1.10E-03

beta-BHC 319-85-7 2 : 55 : 56 3.64 2.60E-04 6.70E-04 No NA -- 1.26E+00 No No </=SL0.00005-0.037 4.65E-04

delta-BHC 319-86-8 1 : 55 : 56 1.82 7.20E-04 7.20E-04 No NA -- 3.60E-01 No No </=SL0.00005-0.037 7.20E-04

Dieldrin 60-57-1 4 : 55 : 56 7.27 5.50E-04 J 2.90E-03 No NA -- 1.10E-01 No No </=SL0.0001-0.073 1.41E-03

Endosulfan I 959-98-8 1 : 55 : 56 1.82 1.00E-03 1.00E-03 No NA -- 3.69E+02 No No </=SL0.00005-0.037 1.00E-03

Endrin 72-20-8 1 : 55 : 56 1.82 9.90E-04 J 9.90E-04 J No NA -- 1.85E+01 No No </=SL0.0034-0.073 9.90E-04

Endrin Aldehyde 7421-93-4 9 : 55 : 56 16.36 1.20E-03 4.10E-03 No NA -- 1.85E+01 No No </=SL0.0001-0.073 2.08E-03

Endrin Ketone 53494-70-5 8 : 55 : 56 14.55 3.80E-04 J 1.20E-03 J No NA -- 1.85E+01 No No </=SL0.0001-0.073 7.36E-04

gamma-BHC (Lindane) 58-89-9 1 : 55 : 56 1.82 1.80E-04 J 1.80E-04 J No NA -- 1.74E+00 No No </=SL0.00005-0.037 1.80E-04

gamma-Chlordane 5103-74-2 7 : 55 : 56 12.73 4.00E-04 J 3.00E-03 J No NA -- 6.50E+00 No No </=SL0.00005-0.037 1.05E-03

Heptachlor 76-44-8 5 : 55 : 56 9.09 3.10E-04 J 9.80E-04 J No NA -- 3.80E-01 No No </=SL0.00005-0.037 4.90E-04

Heptachlor Epoxide 1024-57-3 3 : 56 : 56 5.36 3.10E-04 J 1.10E-02 No NA -- 1.90E-01 No No </=SL0.00005-0.037 3.97E-03

Methoxychlor 72-43-5 2 : 55 : 56 3.64 8.30E-04 J 3.30E-03 J No NA -- 3.08E+02 No No </=SL0.0005-0.37 2.07E-03

Herbicide

2,4-D 94-75-7 10 : 55 : 56 18.18 4.20E-03 8.55E-02 J No 1.04E-02 Yes 7.68E+02 No No </=SL0.0005-0.019 2.70E-02

Dalapon 75-99-0 2 : 55 : 56 3.64 4.70E-03 J 9.90E-03 No NA -- 1.85E+03 No No </=SL0.12-4.4 7.30E-03

Dichlorprop 120-36-5 8 : 55 : 56 14.55 3.10E-03 J 5.60E-02 No 3.50E-02 Yes 4.92E+02 No No </=SL0.0094-0.23 1.84E-02

MCPA 94-74-6 1 : 55 : 56 1.82 3.80E-01 J 3.80E-01 J No NA -- 3.08E+01 No No </=SL0.12-4.4 3.80E-01

MCPP 93-65-2 2 : 55 : 56 3.64 1.00E+00 J 2.50E+00 No 8.30E-01 Yes 6.16E+01 No No </=SL0.12-4.4 1.75E+00

Pentachlorophenol 87-86-5 6 : 55 : 56 10.91 1.40E-03 3.60E-03 J No NA -- 9.00E+00 No No </=SL0.001-0.038 2.35E-03

PCBs

TOTAL PCBs Total PCBs 5 : 34 : 34 14.71 2.86E-02 6.94E-02 No NA -- 1.00E+00 No No </=SL- 4.51E-02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 5 : 5 : 5 100.00 5.85E-08 1.29E-06 No 1.41E-08 Yes 1.00E-03 No No </=SL- 4.19E-07
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Metals

Aluminum 7429-90-5 56 : 56 : 56 100.00 6.30E+02 1.20E+04 No 3.60E+03 Yes 9.21E+04 No No </=SL0.02-42 2.98E+03

Antimony 7440-36-0 2 : 56 : 56 3.57 6.20E-01 7.80E-01 No NA -- 4.09E+01 No No </=SL1.9-4.4 7.00E-01

Arsenic 7440-38-2 56 : 56 : 56 100.00 9.80E-01 7.50E+00 No 4.66E+00 Yes 1.59E+00 Yes Yes >SL0.01-2.1 2.81E+00

Barium 7440-39-3 56 : 56 : 56 100.00 1.50E+01 3.00E+02 No 9.26E+01 Yes 6.66E+03 No No </=SL0.94-2.1 7.88E+01

Beryllium 7440-41-7 47 : 56 : 56 83.93 5.00E-02 6.50E-01 No 9.60E-01 No 1.94E+02 No No </=SL0.004-0.85 2.18E-01

Cadmium 7440-43-9 29 : 56 : 56 51.79 2.60E-01 4.30E+00 J No 2.40E+00 Yes 4.51E+01 No No </=SL0.005-1.1 1.03E+00

Calcium 7440-70-2 56 : 56 : 56 100.00 7.90E+02 J 2.20E+04 Yes 6.08E+03 Yes NA -- No EN1.1-110 5.76E+03

Chromium 7440-47-3 56 : 56 : 56 100.00 1.80E+00 1.70E+01 No 9.66E+00 Yes 4.48E+02 No No </=SL0.01-2.1 6.63E+00

Cobalt 7440-48-4 56 : 56 : 56 100.00 1.60E+00 8.65E+00 J No 6.40E+00 Yes 1.33E+03 No No </=SL0.01-2.1 3.79E+00

Copper 7440-50-8 51 : 56 : 56 91.07 5.80E-01 2.20E+01 No 6.19E+00 Yes 4.09E+03 No No </=SL0.01-4.2 6.94E+00

Iron 7439-89-6 56 : 56 : 56 100.00 2.70E+03 1.80E+04 Yes 1.07E+04 Yes 7.20E+04 No No EN0.05-11 7.58E+03

Lead 7439-92-1 56 : 56 : 56 100.00 1.90E+00 J 4.70E+01 J No 9.46E+00 Yes 8.00E+02 No No </=SL0.005-1.1 1.59E+01

Magnesium 7439-95-4 56 : 56 : 56 100.00 4.50E+02 5.50E+03 Yes 2.68E+03 Yes NA -- No EN47-110 1.94E+03

Manganese 7439-96-5 56 : 56 : 56 100.00 5.30E+01 8.90E+02 No 3.78E+02 Yes 1.95E+03 No No </=SL0.01-2.1 2.45E+02

Mercury 7439-97-6 38 : 56 : 56 67.86 3.30E-03 6.70E-02 No 1.02E-01 No 3.10E+01 No No </=SL0.017-0.04 2.24E-02

Nickel 7440-02-0 56 : 56 : 56 100.00 3.60E+00 1.85E+01 No 1.49E+01 Yes 2.04E+03 No No </=SL0.04-8.5 8.62E+00

Potassium 7440-09-7 56 : 56 : 56 100.00 1.20E+02 1.75E+03 Yes 5.58E+02 Yes NA -- No EN94-210 4.68E+02

Silver 7440-22-4 3 : 56 : 56 5.36 1.30E-01 3.75E-01 No NA -- 5.11E+02 No No </=SL0.01-2.2 2.22E-01

Sodium 7440-23-5 24 : 56 : 56 42.86 2.50E+01 2.90E+02 J Yes 8.30E+01 Yes NA -- No EN80-360 9.79E+01

Thallium 7440-28-0 1 : 56 : 56 1.79 1.30E+00 1.30E+00 No NA -- 6.75E+00 No No </=SL0.01-5.3 1.30E+00

Vanadium 7440-62-2 56 : 56 : 56 100.00 3.20E+00 J 2.85E+01 No 1.37E+01 Yes 1.02E+02 No No </=SL0.01-2.1 9.90E+00

Zinc 7440-66-6 55 : 56 : 56 98.21 6.70E+00 7.85E+02 J No 5.11E+01 Yes 3.06E+04 No No </=SL0.02-14 1.51E+02
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Constituent (i)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Soil 
Screening 

Level (f)
(mg/kg)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.3
COPC SELECTION - SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration  in upgradient sampling locations for the river, calculated in Appendix C.  For the ponds, which were dry, surface soil background is used, as calculated in 
Appendix C.
(f) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for industrial soil. PRGs for noncarcinogenic constituents were adjusted for a hazard index of 0.1 to account for cumulative 
effects.
(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level. The average is used for lead based on the model used to evaluate lead exposure 
(Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 
1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the soil screening level.
(i) Only constituents detected at least once in the specified area/medium are included here.

Revised HHRA
Revision 1, Date Printed: 7/28/2008



Page 1 of 8

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Surface 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

QSiteSeep

VOCs

Acetone 67-64-1 1 : 2 : 2 50.00 1.00E+01 1.00E+01 No NA -- 6.30E+03 No No </=SL25-25 1.00E+01

Chloromethane 74-87-3 1 : 2 : 2 50.00 9.70E-01 J 9.70E-01 J No NA -- 1.60E+02 No No </=SL1-1 9.70E-01

Pesticide

delta-BHC 319-86-8 1 : 2 : 2 50.00 5.10E-02 J 5.10E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 5.10E-02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 2 : 2 50.00 1.17E-04 1.17E-04 No NA -- 3.00E-05 Yes Yes >SL- 1.17E-04

Metals

Aluminum 7429-90-5 2 : 2 : 2 100.00 1.70E+04 1.20E+05 No NA -- 3.50E+03 Yes Yes >SL200-200 6.85E+04

Arsenic 7440-38-2 2 : 2 : 2 100.00 2.70E+01 1.20E+02 No NA -- 1.00E+01 Yes Yes >SL10-10 7.35E+01

Barium 7440-39-3 2 : 2 : 2 100.00 4.00E+02 3.00E+03 No NA -- 2.00E+03 Yes Yes >SL10-10 1.70E+03

Beryllium 7440-41-7 2 : 2 : 2 100.00 8.30E-01 1.20E+01 No NA -- 4.00E+00 Yes Yes >SL4-4 6.42E+00

Cadmium 7440-43-9 2 : 2 : 2 100.00 7.30E-01 2.40E+01 No NA -- 5.00E+00 Yes Yes >SL5-5 1.24E+01

Calcium 7440-70-2 2 : 2 : 2 100.00 2.00E+05 6.40E+05 Yes NA -- NA -- No EN500-500 4.20E+05

Chromium 7440-47-3 2 : 2 : 2 100.00 2.20E+01 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 9.60E+01

Cobalt 7440-48-4 2 : 2 : 2 100.00 8.50E+00 1.50E+02 No NA -- 1.00E+03 No No </=SL10-10 7.93E+01

Copper 7440-50-8 2 : 2 : 2 100.00 2.30E+01 3.70E+02 No NA -- 6.50E+02 No No </=SL20-20 1.97E+02

Iron 7439-89-6 2 : 2 : 2 100.00 2.30E+04 2.40E+05 Yes NA -- 5.00E+03 Yes No EN50-50 1.32E+05

Lead 7439-92-1 2 : 2 : 2 100.00 1.80E+01 3.30E+02 No NA -- 7.50E+00 Yes Yes >SL5-5 1.74E+02

Magnesium 7439-95-4 2 : 2 : 2 100.00 4.80E+04 1.80E+05 Yes NA -- NA -- No EN500-500 1.14E+05

Manganese 7439-96-5 2 : 2 : 2 100.00 5.30E+03 1.40E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 9.65E+03

Mercury 7439-97-6 1 : 2 : 2 50.00 8.60E-01 8.60E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.60E-01

Nickel 7440-02-0 2 : 2 : 2 100.00 2.30E+01 3.50E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 1.87E+02

Potassium 7440-09-7 2 : 2 : 2 100.00 1.20E+04 2.90E+04 Yes NA -- NA -- No EN1000-1000 2.05E+04

Sodium 7440-23-5 2 : 2 : 2 100.00 2.60E+04 4.80E+04 Yes NA -- NA -- No EN500-500 3.70E+04

Vanadium 7440-62-2 2 : 2 : 2 100.00 4.40E+01 4.50E+02 No NA -- 4.90E+01 Yes Yes >SL10-10 2.47E+02

Zinc 7440-66-6 2 : 2 : 2 100.00 1.20E+02 2.20E+03 No NA -- 5.00E+03 No No </=SL20-20 1.16E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Surface 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

RSiteSeep

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 2.70E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No NA -- 1.00E+02 Yes Yes >SL5-5 6.40E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No NA -- 7.00E+02 No No </=SL5-5 8.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+03 No No </=SL5-5 2.40E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+04 No No </=SL10-10 2.10E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No NA -- 6.00E+02 No No </=SL250-250 6.90E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 7.50E+01 Yes Yes >SL250-250 1.20E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.80E+02 6.80E+02 No NA -- 3.50E+01 Yes Yes >SL250-250 6.80E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.80E+03 5.80E+03 No NA -- 2.80E+01 Yes Yes >SL1000-1000 5.80E+03

Naphthalene 91-20-3 1 : 1 : 1 100.00 6.20E+02 6.20E+02 No NA -- 1.40E+02 Yes Yes >SL250-250 6.20E+02

Pesticide

Aldrin 309-00-2 1 : 1 : 1 100.00 3.20E-01 J 3.20E-01 J No NA -- 1.40E+01 No No </=SL0.1-0.1 3.20E-01

alpha-BHC 319-84-6 1 : 1 : 1 100.00 6.20E-02 J 6.20E-02 J No NA -- 1.10E-01 No No </=SL0.1-0.1 6.20E-02

Endrin Aldehyde 7421-93-4 1 : 1 : 1 100.00 8.10E-02 J 8.10E-02 J No NA -- 2.00E+00 No No </=SL0.2-0.2 8.10E-02

gamma-Chlordane 5103-74-2 1 : 1 : 1 100.00 5.60E-02 J 5.60E-02 J No NA -- 2.00E+00 No No </=SL0.1-0.1 5.60E-02

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 100.00 4.70E-01 J 4.70E-01 J No NA -- 2.00E-01 Yes Yes >SL0.1-0.1 4.70E-01

Methoxychlor 72-43-5 1 : 1 : 1 100.00 7.20E-02 J 7.20E-02 J No NA -- 4.00E+01 No No </=SL1-1 7.20E-02

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.20E+01 J 1.20E+01 J No NA -- 7.00E+01 No No </=SL12-12 1.20E+01

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 2.90E+02 No No </=SL150-150 1.60E+02

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 4.20E-01 J 4.20E-01 J No NA -- 1.00E+00 No No </=SL1-1 4.20E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No NA -- 5.00E-01 No No </=SL- 1.80E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.20E+03 9.20E+03 No NA -- 3.50E+03 Yes Yes >SL200-200 9.20E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Surface 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 2.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 2.00E+03 No No </=SL10-10 3.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No NA -- 4.00E+00 No No </=SL4-4 4.90E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 4.50E+05 4.50E+05 Yes NA -- NA -- No EN500-500 4.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL10-10 1.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 1.00E+03 No No </=SL10-10 4.10E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 6.50E+02 No No </=SL20-20 1.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes NA -- NA -- No EN500-500 3.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 4.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL40-40 1.30E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes NA -- NA -- No EN1000-1000 3.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.00E+04 J 6.00E+04 J Yes NA -- NA -- No EN500-500 6.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 4.90E+01 No No </=SL10-10 2.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 5.00E+03 No No </=SL20-20 5.70E+01

Q - South - Pond (Large)SiteSurface Water

VOCs

1,1-Dichloroethane 75-34-3 1 : 4 : 4 25.00 2.10E-01 2.10E-01 No NA -- 7.00E+02 No No </=SL1-1 2.10E-01

Benzene 71-43-2 1 : 4 : 4 25.00 1.20E-01 1.20E-01 No NA -- 5.00E+00 No No </=SL1-1 1.20E-01

Ethylbenzene 100-41-4 1 : 4 : 4 25.00 1.40E-01 1.40E-01 No NA -- 7.00E+02 No No </=SL1-1 1.40E-01

Pesticide

4,4'-DDT 50-29-3 1 : 4 : 4 25.00 2.80E-02 J 2.80E-02 J No NA -- 6.00E+00 No No </=SL0.1-0.1 2.80E-02

Dieldrin 60-57-1 1 : 4 : 4 25.00 1.00E-02 J 1.00E-02 J No NA -- 9.00E+00 No No </=SL0.1-0.1 1.00E-02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2 : 2 : 2 100.00 1.40E-06 5.08E-06 No NA -- 3.00E-05 No No </=SL- 3.24E-06

Metals

Aluminum 7429-90-5 1 : 4 : 4 25.00 7.70E+03 J 7.70E+03 J No NA -- 3.50E+03 Yes Yes >SL20-200 7.70E+03

Arsenic 7440-38-2 1 : 4 : 4 25.00 5.40E+00 5.40E+00 No NA -- 1.00E+01 No No </=SL10-10 5.40E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Surface 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 4 : 4 : 4 100.00 1.20E+02 2.00E+02 No NA -- 2.00E+03 No No </=SL10-10 1.45E+02

Cadmium 7440-43-9 1 : 4 : 4 25.00 6.50E-01 6.50E-01 No NA -- 5.00E+00 No No </=SL5-5 6.50E-01

Calcium 7440-70-2 4 : 4 : 4 100.00 5.70E+04 9.10E+04 Yes NA -- NA -- No EN500-500 7.60E+04

Chromium 7440-47-3 1 : 4 : 4 25.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL10-10 1.00E+01

Cobalt 7440-48-4 1 : 4 : 4 25.00 3.60E+00 3.60E+00 No NA -- 1.00E+03 No No </=SL10-10 3.60E+00

Copper 7440-50-8 2 : 4 : 4 50.00 3.20E+00 J 1.30E+01 No NA -- 6.50E+02 No No </=SL10-20 8.10E+00

Iron 7439-89-6 4 : 4 : 4 100.00 5.20E+01 8.90E+03 Yes NA -- 5.00E+03 Yes No EN50-50 2.34E+03

Lead 7439-92-1 2 : 4 : 4 50.00 2.70E+00 J 1.40E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 8.35E+00

Magnesium 7439-95-4 4 : 4 : 4 100.00 1.50E+04 2.40E+04 Yes NA -- NA -- No EN500-500 2.13E+04

Manganese 7439-96-5 4 : 4 : 4 100.00 3.90E+01 4.60E+02 No NA -- 1.50E+02 Yes Yes >SL10-10 1.91E+02

Nickel 7440-02-0 2 : 4 : 4 50.00 3.10E+00 J 9.30E+00 No NA -- 1.00E+02 No No </=SL40-40 6.20E+00

Potassium 7440-09-7 4 : 4 : 4 100.00 4.90E+02 5.60E+03 Yes NA -- NA -- No EN10-1000 1.81E+03

Sodium 7440-23-5 4 : 4 : 4 100.00 5.80E+03 7.60E+03 Yes NA -- NA -- No EN500-80000 6.80E+03

Vanadium 7440-62-2 2 : 4 : 4 50.00 8.40E-01 J 2.30E+01 No NA -- 4.90E+01 No No </=SL10-10 1.19E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 1.30E+01 5.20E+01 No NA -- 5.00E+03 No No </=SL20-20 2.40E+01

Q - South - Pond (Small)SiteSurface Water

VOCs

2-Butanone 78-93-3 1 : 3 : 3 33.33 1.20E+00 1.20E+00 No NA -- 4.20E+03 No No </=SL10-10 1.20E+00

Benzene 71-43-2 2 : 3 : 3 66.67 9.90E-02 7.20E-01 No NA -- 5.00E+00 No No </=SL1-1 4.09E-01

Ethylbenzene 100-41-4 1 : 3 : 3 33.33 4.50E-01 4.50E-01 No NA -- 7.00E+02 No No </=SL1-1 4.50E-01

Styrene 100-42-5 1 : 3 : 3 33.33 2.80E+00 2.80E+00 No NA -- 1.00E+02 No No </=SL1-1 2.80E+00

SVOCs

Benzo(a)pyrene 50-32-8 2 : 3 : 3 66.67 1.50E+00 4.60E+00 J No NA -- 2.00E-01 Yes Yes >SL10-10 3.05E+00

Benzo(g,h,i)perylene 191-24-2 2 : 3 : 3 66.67 2.70E+00 3.40E+00 J No NA -- 2.10E+02 No No </=SL10-10 3.05E+00

Benzo(k)fluoranthene 207-08-9 1 : 3 : 3 33.33 7.20E+00 J 7.20E+00 J No NA -- 1.70E-01 Yes Yes >SL10-10 7.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 3 : 3 33.33 3.00E+00 J 3.00E+00 J No NA -- 4.30E-01 Yes Yes >SL10-10 3.00E+00

PCBs

TOTAL PCBs Total PCBs 1 : 3 : 3 33.33 5.00E-02 5.00E-02 No NA -- 5.00E-01 No No </=SL- 5.00E-02

Metals
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RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 3 : 3 : 3 100.00 1.20E+02 1.50E+02 No NA -- 2.00E+03 No No </=SL10-10 1.37E+02

Calcium 7440-70-2 3 : 3 : 3 100.00 7.80E+04 1.10E+05 Yes NA -- NA -- No EN500-500 9.52E+04

Copper 7440-50-8 3 : 3 : 3 100.00 5.15E+00 6.70E+00 No NA -- 6.50E+02 No No </=SL20-20 5.72E+00

Iron 7439-89-6 3 : 3 : 3 100.00 2.70E+01 5.00E+01 Yes NA -- 5.00E+03 No No EN50-50 3.70E+01

Magnesium 7439-95-4 3 : 3 : 3 100.00 2.00E+04 2.70E+04 Yes NA -- NA -- No EN500-500 2.37E+04

Manganese 7439-96-5 3 : 3 : 3 100.00 2.00E+01 4.20E+01 No NA -- 1.50E+02 No No </=SL10-10 2.80E+01

Mercury 7439-97-6 3 : 3 : 3 100.00 8.80E-02 1.00E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 9.27E-02

Nickel 7440-02-0 1 : 3 : 3 33.33 2.20E+00 2.20E+00 No NA -- 1.00E+02 No No </=SL40-40 2.20E+00

Potassium 7440-09-7 3 : 3 : 3 100.00 1.90E+03 2.40E+03 Yes NA -- NA -- No EN1000-1000 2.17E+03

Sodium 7440-23-5 3 : 3 : 3 100.00 9.80E+03 1.10E+04 Yes NA -- NA -- No EN500-500 1.06E+04

Zinc 7440-66-6 3 : 3 : 3 100.00 1.60E+01 2.00E+01 No NA -- 5.00E+03 No No </=SL20-20 1.87E+01

RiverSiteSurface Water

VOCs

1,1-Dichloroethylene 75-35-4 3 : 60 : 60 5.00 3.00E-01 4.20E-01 No NA -- 7.00E+00 No No </=SL1-1 3.57E-01

1,2-Dichloroethane 107-06-2 11 : 60 : 60 18.33 1.30E-01 J 7.00E-01 J No NA -- 5.00E+00 No No </=SL1-1 3.30E-01

1,2-Dichloroethene (total) 540-59-0 3 : 55 : 55 5.45 2.20E-01 3.60E-01 No NA -- 7.00E+01 No No </=SL2-2 2.73E-01

4-Methyl-2-pentanone 108-10-1 1 : 60 : 60 1.67 3.80E+00 3.80E+00 No NA -- 2.00E+03 No No </=SL8.8-10 3.80E+00

Acetone 67-64-1 1 : 60 : 60 1.67 4.00E+01 4.00E+01 No NA -- 6.30E+03 No No </=SL18-25 4.00E+01

Benzene 71-43-2 13 : 60 : 60 21.67 1.90E-01 4.50E+00 No NA -- 5.00E+00 No No </=SL1-1 6.59E-01

Carbon Disulfide 75-15-0 5 : 60 : 60 8.33 2.80E-01 6.90E-01 No NA -- 7.00E+02 No No </=SL1-2 3.78E-01

Carbon Tetrachloride 56-23-5 1 : 60 : 60 1.67 1.70E-01 J 1.70E-01 J No NA -- 5.00E+00 No No </=SL1-1 1.70E-01

Chlorobenzene 108-90-7 32 : 60 : 60 53.33 4.90E-01 5.60E+01 No NA -- 1.00E+02 No No </=SL1-1 3.85E+00

Chloromethane 74-87-3 5 : 60 : 60 8.33 2.00E-01 J 9.60E-01 J No 1.00E+00 No 1.60E+02 No No </=SL0.5-1 5.22E-01

Ethylbenzene 100-41-4 1 : 60 : 60 1.67 1.30E+00 1.30E+00 No NA -- 7.00E+02 No No </=SL0.83-1 1.30E+00

Methyl N-Butyl Ketone 591-78-6 1 : 60 : 60 1.67 3.30E-01 3.30E-01 No NA -- 2.00E+03 No No </=SL8.8-10 3.30E-01

Tetrachloroethene 127-18-4 1 : 60 : 60 1.67 4.50E-01 4.50E-01 No NA -- 5.00E+00 No No </=SL1-1 4.50E-01

Toluene 108-88-3 10 : 60 : 60 16.67 2.90E-01 4.50E+00 No NA -- 1.00E+03 No No </=SL1-1 9.34E-01

Trichloroethylene 79-01-6 1 : 60 : 60 1.67 5.80E-01 5.80E-01 No NA -- 5.00E+00 No No </=SL1-1 5.80E-01

Xylenes, Total 1330-20-7 3 : 60 : 60 5.00 2.00E-01 J 3.00E+00 J No NA -- 1.00E+04 No No </=SL2-2 1.35E+00
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RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,2-Dichlorobenzene 95-50-1 2 : 60 : 60 3.33 1.20E+00 4.00E+01 No NA -- 6.00E+02 No No </=SL9.4-10 2.06E+01

1,4-Dichlorobenzene 106-46-7 1 : 60 : 60 1.67 3.90E+00 3.90E+00 No NA -- 7.50E+01 No No </=SL9.4-10 3.90E+00

2,4,6-Trichlorophenol 88-06-2 1 : 60 : 60 1.67 1.70E+01 1.70E+01 No NA -- 1.00E+01 Yes No <5%FOD9.4-10 1.70E+01

2,4-Dichlorophenol 120-83-2 11 : 60 : 60 18.33 1.20E+00 6.90E+01 No NA -- 2.10E+01 Yes Yes >SL9.4-10 8.31E+00

2,4-Dimethylphenol 105-67-9 1 : 60 : 60 1.67 8.30E+00 8.30E+00 No NA -- 1.40E+02 No No </=SL9.4-10 8.30E+00

2,6-Dinitrotoluene 606-20-2 1 : 60 : 60 1.67 1.70E+01 1.70E+01 No NA -- 3.10E-01 Yes No <5%FOD9.4-10 1.70E+01

2-Chlorophenol 95-57-8 6 : 60 : 60 10.00 1.40E+00 3.10E+01 No NA -- 3.50E+01 No No </=SL9.4-10 6.80E+00

3&4-Methylphenol 106-44-5 2 : 60 : 60 3.33 1.30E+00 2.70E+01 No NA -- 3.50E+02 No No </=SL9.4-10 1.42E+01

4-Chloroaniline 106-47-8 17 : 60 : 60 28.33 1.20E+00 1.60E+02 No NA -- 2.80E+01 Yes Yes >SL19-20 1.47E+01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 60 : 60 1.67 1.70E+00 1. 70E+00 No 2.80E+01 No 6.00E+00 No No </=SL9.4-10 1.70E+00

Naphthalene 91-20-3 1 : 60 : 60 1.67 2.10E+01 2.10E+01 No NA -- 1.40E+02 No No </=SL9.4-10 2.10E+01

Nitrobenzene 98-95-3 1 : 60 : 60 1.67 2.50E+00 2.50E+00 No NA -- 3.50E+00 No No </=SL9.4-10 2.50E+00

Phenol 108-95-2 10 : 60 : 60 16.67 1.00E+00 1.40E+01 No NA -- 1.00E+02 No No </=SL9.4-10 6.71E+00

Pesticide

beta-BHC 319-85-7 2 : 59 : 60 3.39 8.00E-03 J 9.20E-03 J No NA -- 2.00E-01 No No </=SL0.047-0.05 8.60E-03

Endrin Ketone 53494-70-5 2 : 59 : 60 3.39 1.90E-02 2.30E-02 No 3.74E-02 No 2.00E+00 No No </=SL0.094-0.1 2.10E-02

Herbicide

2,4,5-T 93-76-5 1 : 60 : 60 1.67 3.00E-01 J 3.00E-01 J No NA -- 2.80E+02 No No </=SL0.48-0.5 3.00E-01

2,4-D 94-75-7 34 : 60 : 60 56.67 1.10E-01 2.90E+01 J No NA -- 7.00E+01 No No </=SL0.48-0.5 2.28E+00

Dichlorprop 120-36-5 21 : 60 : 60 35.00 8.70E-02 J 2.20E+00 J No NA -- 2.90E+02 No No </=SL0.48-6 4.81E-01

MCPA 94-74-6 1 : 60 : 60 1.67 3.10E+01 3.10E+01 No NA -- 3.50E+00 Yes No <5%FOD110-120 3.10E+01

MCPP 93-65-2 1 : 60 : 60 1.67 5.30E+01 J 5.30E+01 J No NA -- 7.00E+00 Yes No <5%FOD110-120 5.30E+01

Pentachlorophenol 87-86-5 1 : 60 : 60 1.67 1.90E+00 J 1.90E+00 J No 6.00E-01 Yes 1.00E+00 Yes No <5%FOD0.24-1 1.90E+00

Metals

Aluminum 7429-90-5 50 : 50 : 50 100.00 1.50E+02 J 3.80E+03 No 1.41E+03 Yes 3.50E+03 Yes Yes >SL20-750 1.18E+03

Antimony 7440-36-0 1 : 50 : 50 2.00 5.10E+00 5.10E+00 No NA -- 6.00E+00 No No </=SL20-20 5.10E+00

Arsenic 7440-38-2 12 : 50 : 50 24.00 3.10E+00 6.60E+00 No NA -- 1.00E+01 No No </=SL10-10 4.92E+00

Barium 7440-39-3 50 : 50 : 50 100.00 5.80E+01 1.20E+02 No 1.17E+02 Yes 2.00E+03 No No </=SL10-10 6.95E+01
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RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 5 : 50 : 50 10.00 1.30E-01 1.70E-01 No NA -- 4.00E+00 No No </=SL4-4 1.44E-01

Calcium 7440-70-2 50 : 50 : 50 100.00 4.30E+04 6.40E+04 Yes 1.02E+05 No NA -- No EN500-500 5.12E+04

Chromium 7440-47-3 14 : 50 : 50 28.00 1.80E+00 4.70E+00 No NA -- 1.00E+02 No No </=SL10-10 2.96E+00

Cobalt 7440-48-4 19 : 50 : 50 38.00 7.50E-01 1.60E+00 No 2.20E+00 No 1.00E+03 No No </=SL10-20 1.03E+00

Copper 7440-50-8 16 : 50 : 50 32.00 1.90E+00 3.90E+01 No NA -- 6.50E+02 No No </=SL10-20 5.40E+00

Iron 7439-89-6 50 : 50 : 50 100.00 4.50E+02 3.50E+03 Yes 1.94E+03 Yes 5.00E+03 No No EN50-50 1.40E+03

Lead 7439-92-1 19 : 50 : 50 38.00 2.20E+00 4.90E+00 No NA -- 7.50E+00 No No </=SL5-5 3.75E+00

Magnesium 7439-95-4 50 : 50 : 50 100.00 1.80E+04 2.70E+04 Yes 4.11E+04 No NA -- No EN500-500 2.12E+04

Manganese 7439-96-5 49 : 50 : 50 98.00 7.70E+01 2.50E+02 No 1.62E+02 Yes 1.50E+02 Yes Yes >SL10-10 1.13E+02

Mercury 7439-97-6 4 : 50 : 50 8.00 8.00E-02 J 2.00E-01 J No NA -- 2.00E+00 No No </=SL0.2-0.2 1.27E-01

Nickel 7440-02-0 14 : 50 : 50 28.00 2.40E+00 6.50E+00 No NA -- 1.00E+02 No No </=SL40-40 4.60E+00

Potassium 7440-09-7 50 : 50 : 50 100.00 3.30E+03 5.50E+03 Yes 6.73E+03 No NA -- No EN10-1000 3.84E+03

Silver 7440-22-4 1 : 50 : 50 2.00 8.40E-01 8.40E-01 No NA -- 5.00E+01 No No </=SL10-10 8.40E-01

Sodium 7440-23-5 50 : 50 : 50 100.00 1.80E+04 J 3.70E+04 Yes 3.69E+04 Yes NA -- No EN1000-80000 2.38E+04

Thallium 7440-28-0 1 : 55 : 55 1.82 1.00E+01 1.00E+01 No 1.04E+01 No 2.00E+00 Yes No </=BKG10-25 1.00E+01

Vanadium 7440-62-2 17 : 50 : 50 34.00 3.40E+00 1.10E+01 No 6.60E+00 Yes 4.90E+01 No No </=SL10-10 6.52E+00

Zinc 7440-66-6 28 : 50 : 50 56.00 3.90E+00 6.50E+01 No 9.20E+00 Yes 5.00E+03 No No </=SL20-20 1.60E+01
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RAGS PART D TABLE 2.4
COPC SELECTION - SURFACE WATER/SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Notes:
Bkg- Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration  in off-site sampling locations. Calculated in Appendix C.  Not available for pond or seep data.
(f) Surface water screening levels were used according to the following hierarchy:
       1) Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 III. Adm. Code 620.410. February 2, 2002.
       2) USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. Maximum Contaminant Levels. 
       3) IEPA, 2002. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. 
       Class I  values.  February 5, 2002.
       4) Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA Toxicity (IEPA) Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-
TACO 
         Chemical Remediation Objectives.
       5) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water

(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level. The average is used for lead based on the model used to evaluate lead exposure 
(Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 
1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the soil screening level.
(i) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (h)

FOD (a) % FOD 
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RAGS PART D TABLE 2.5
COPC SELECTION - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Pond (Site Q) (Black Bullhead Fillet)SiteFillet

Pesticide

4,4'-DDT 50-29-3 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 7.00E+00 No No </=SL0.04-0.04 3.60E-01

alpha-Chlordane 5103-71-9 1 : 1 : 1 100.00 1.00E-02 J 1.00E-02 J No NA -- 6.50E+00 No No </=SL.0051-0.005 1.00E-02

Dieldrin 60-57-1 1 : 1 : 1 100.00 1.00E-01 1.00E-01 No NA -- 1.10E-01 No No </=SL.0099-0.009 1.00E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 3.87E+00 3.87E+00 No NA -- 1.00E+00 Yes Yes >SL- 3.87E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 2.65E-06 2.65E-06 No NA -- 1.00E-03 No No </=SL- 2.65E-06

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 9.90E+04 No No </=SL20-20 2.40E+01

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.80E-01 J 7.80E-01 J No NA -- 1.60E+00 No No </=SL0.83-0.83 7.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 8.80E+01 J 8.80E+01 J Yes NA -- NA -- No EN1.1-1.1 8.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.40E-01 J 2.40E-01 J No NA -- 4.10E+03 No No </=SL0.01-0.01 2.40E-01

Iron 7439-89-6 1 : 1 : 1 100.00 4.20E+00 J 4.20E+00 J Yes NA -- 7.20E+04 No No EN0.05-0.05 4.20E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.20E+02 2.20E+02 Yes NA -- NA -- No EN47-47 2.20E+02

Mercury 7439-97-6 1 : 1 : 1 100.00 2.50E-01 2.50E-01 No NA -- 2.80E+00 No No </=SL0.19-0.19 2.50E-01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.00E+03 4.00E+03 Yes NA -- NA -- No EN94-94 4.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.90E+02 3.90E+02 Yes NA -- NA -- No EN45-45 3.90E+02

Pond (Site Q) (Carp Fillet)SiteFillet

SVOCs

Benzo(a)anthracene 56-55-3 1 : 1 : 1 100.00 1.40E-01 J 1.40E-01 J No NA -- 2.10E+00 No No </=SL0.99-0.99 1.40E-01

Benzo(a)pyrene 50-32-8 1 : 1 : 1 100.00 1.80E-01 J 1.80E-01 J No NA -- 2.10E-01 No No </=SL0.99-0.99 1.80E-01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 5.00E-01 J 5.00E-01 J No NA -- 1.20E+02 No No </=SL0.99-0.99 5.00E-01

Chrysene 218-01-9 1 : 1 : 1 100.00 1.40E-01 J 1.40E-01 J No NA -- 2.10E+02 No No </=SL0.99-0.99 1.40E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.40E-01 J 1.40E-01 J No NA -- 2.10E-01 No No </=SL0.99-0.99 1.40E-01

Fluoranthene 206-44-0 1 : 1 : 1 100.00 1.10E-01 J 1.10E-01 J No NA -- 2.20E+03 No No </=SL0.99-0.99 1.10E-01

Pesticide

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 2 of 4

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Fish Filletl 
(f)

(mg/kg)

Is Max > 
Screening 

Level? 
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.5
COPC SELECTION - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

4,4'-DDT 50-29-3 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No NA -- 7.00E+00 No No </=SL0.04-0.04 3.30E-01

alpha-Chlordane 5103-71-9 1 : 1 : 1 100.00 1.60E-02 J 1.60E-02 J No NA -- 6.50E+00 No No </=SL.0051-0.005 1.60E-02

beta-BHC 319-85-7 1 : 1 : 1 100.00 1.70E-02 J 1.70E-02 J No NA -- 9.60E-01 No No </=SL.0051-0.005 1.70E-02

Dieldrin 60-57-1 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 1.10E-01 Yes Yes >SL.0099-0.009 1.90E-01

Methoxychlor 72-43-5 1 : 1 : 1 100.00 3.50E-02 J 3.50E-02 J No NA -- 3.10E+02 No No </=SL0.051-0.051 3.50E-02

Herbicide

2,4-DB 94-82-6 1 : 1 : 1 100.00 2.50E-02 J 2.50E-02 J No NA -- 4.90E+02 No No </=SL0.025-0.025 2.50E-02

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+00 Yes Yes >SL- 1.00E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 1.53E-05 1.53E-05 No NA -- 1.00E-03 No No </=SL- 1.53E-05

Metals

Arsenic 7440-38-2 1 : 1 : 1 100.00 8.20E-01 J 8.20E-01 J No NA -- 1.60E+00 No No </=SL0.83-0.83 8.20E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+02 J 2.20E+02 J Yes NA -- NA -- No EN1.1-1.1 2.20E+02

Copper 7440-50-8 1 : 1 : 1 100.00 3.70E-01 J 3.70E-01 J No NA -- 4.10E+03 No No </=SL0.01-0.01 3.70E-01

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+01 1.10E+01 Yes NA -- 7.20E+04 No No EN0.05-0.05 1.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.10E+02 2.10E+02 Yes NA -- NA -- No EN47-47 2.10E+02

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E-01 J 2.00E-01 J No NA -- 2.30E+03 No No </=SL0.91-0.91 2.00E-01

Mercury 7439-97-6 1 : 1 : 1 100.00 7.10E-02 7.10E-02 No NA -- 2.80E+00 No No </=SL0.19-0.19 7.10E-02

Potassium 7440-09-7 1 : 1 : 1 100.00 3.60E+03 3.60E+03 Yes NA -- NA -- No EN94-94 3.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 4.00E+02 4.00E+02 Yes NA -- NA -- No EN45-45 4.00E+02

River-DDASiteFillet

Pesticide

4,4'-DDE 72-55-9 1 : 1 : 1 100.00 7.30E-03 J 7.30E-03 J No NA -- 5.10E+00 No No </=SL0.025-0.025 7.30E-03

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 6.96E-07 6.96E-07 No NA -- 1.00E-03 No No </=SL- 6.96E-07

River-PDASiteFillet

Pesticide
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Fish Filletl 
(f)

(mg/kg)

Is Max > 
Screening 

Level? 
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.5
COPC SELECTION - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

4,4'-DDE 72-55-9 2 : 3 : 3 66.67 7.60E-03 J 8.20E-03 J No NA -- 5.10E+00 No No </=SL0.025-0.025 7.90E-03

Methoxychlor 72-43-5 1 : 3 : 3 33.33 4.40E-02 J 4.40E-02 J No NA -- 3.10E+02 No No </=SL0.025-0.1 4.40E-02

Herbicide

2,4,5-T 93-76-5 1 : 3 : 3 33.33 4.80E-03 J 4.80E-03 J No NA -- 6.20E+02 No No </=SL.0083-0.008 4.80E-03

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 3 : 3 100.00 3.71E-07 5.83E-07 No NA -- 1.00E-03 No No </=SL- 5.04E-07

River-UDASiteFillet

Pesticide

4,4'-DDE 72-55-9 1 : 1 : 1 100.00 1.70E-02 J 1.70E-02 J No NA -- 5.10E+00 No No </=SL0.025-0.025 1.70E-02

4,4'-DDT 50-29-3 1 : 1 : 1 100.00 8.60E-03 J 8.60E-03 J No NA -- 7.00E+00 No No </=SL0.025-0.025 8.60E-03

alpha-Chlordane 5103-71-9 1 : 1 : 1 100.00 5.80E-03 J 5.80E-03 J No NA -- 6.50E+00 No No </=SL0.025-0.025 5.80E-03

Dieldrin 60-57-1 1 : 1 : 1 100.00 8.10E-03 J 8.10E-03 J No NA -- 1.10E-01 No No </=SL0.025-0.025 8.10E-03

Endrin Aldehyde 7421-93-4 1 : 1 : 1 100.00 7.30E-03 J 7.30E-03 J No NA -- 1.80E+01 No No </=SL0.025-0.025 7.30E-03

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 1.20E-03 J 1.20E-03 J No NA -- 2.10E+00 No No </=SL0.025-0.025 1.20E-03

gamma-Chlordane 5103-74-2 1 : 1 : 1 100.00 5.20E-03 J 5.20E-03 J No NA -- 6.50E+00 No No </=SL0.025-0.025 5.20E-03

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 4.42E-06 4.42E-06 No NA -- 1.00E-03 No No </=SL- 4.42E-06
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(mg/kg)

Maximum 
Detect and 
Qualifier (d)

(mg/kg) EN? Bkg (e)
(mg/kg)

Is Max 
> Bkg?

Fish Filletl 
(f)

(mg/kg)

Is Max > 
Screening 

Level? 
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.5
COPC SELECTION - FISH FILLET
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)
(mg/kg)

Mean 
Detected (d)

(mg/kg)

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Fish fillet from the upstream discharge area (UDA) are being considered for use as an updgradient/backgound dataset.
(f)  USEPA, 2007. Region 3 Risk-Based Concentration (RBC) Table. October 2007. Value for fish tissue.
(g) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the screening level.
(h) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - LEACH-0-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No NA -- 2.00E+02 No No </=SL5-5 9.60E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 7.00E+02 No No </=SL5-5 3.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 7.00E+01 No No </=SL10-10 2.00E+00

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.00E+01 J 2.00E+01 J No NA -- 4.20E+03 No No </=SL50-50 2.00E+01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 2.00E+03 No No </=SL50-50 2.10E+02

Acetone 67-64-1 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 6.30E+03 No No </=SL125-125 1.60E+02

Benzene 71-43-2 1 : 1 : 1 100.00 9.20E+02 9.20E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 9.20E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL5-5 2.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+03 J 1.70E+03 J No NA -- 1.00E+02 Yes Yes >SL10-10 1.70E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 8.00E+01 No No </=SL5-5 8.00E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 7.00E+02 No No </=SL5-5 2.90E+02

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 5.00E+00 No No </=SL5-5 2.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 1.00E+03 No No </=SL5-5 1.00E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 5.00E+00 No No </=SL5-5 2.10E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 2.00E+00 No No </=SL5-5 1.50E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.00E+04 No No </=SL10-10 1.70E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 6.00E+02 No No </=SL250-250 3.80E+02

2,4,5-Trichlorophenol 95-95-4 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 7.00E+02 No No </=SL250-250 4.30E+01

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 1.00E+01 Yes Yes >SL250-250 3.80E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 2.10E+01 Yes Yes >SL250-250 3.20E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 6.30E+01 6.30E+01 No NA -- 1.40E+02 No No </=SL250-250 6.30E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 3.50E+01 Yes Yes >SL250-250 3.30E+02

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 2.10E+01 Yes Yes >SL1250-1250 2.60E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No NA -- 3.50E+02 Yes Yes >SL250-250 6.40E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No NA -- 2.80E+01 Yes Yes >SL500-500 4.20E+03

4-Nitroaniline 100-01-6 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No NA -- 2.10E+01 Yes Yes >SL1250-1250 7.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 1.40E+02 Yes Yes >SL250-250 5.70E+02

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 3.50E+00 Yes Yes >SL250-250 8.00E+01

Phenol 108-95-2 1 : 1 : 1 100.00 3.80E+03 3.80E+03 No NA -- 1.00E+02 Yes Yes >SL250-250 3.80E+03

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 2.50E+00 J 2.50E+00 J No NA -- 2.00E-01 Yes Yes >SL1.2-1.2 2.50E+00

Dieldrin 60-57-1 1 : 1 : 1 100.00 2.60E-01 J 2.60E-01 J No NA -- 9.00E+00 No No </=SL2.5-2.5 2.60E-01

Heptachlor 76-44-8 1 : 1 : 1 100.00 2.30E-01 J 2.30E-01 J No NA -- 4.00E-01 No No </=SL1.2-1.2 2.30E-01

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No NA -- 2.80E+02 Yes Yes >SL50-50 4.80E+02

2,4-D 94-75-7 1 : 1 : 1 100.00 9.30E+02 J 9.30E+02 J No NA -- 7.00E+01 Yes Yes >SL50-50 9.30E+02

Dichlorprop 120-36-5 1 : 1 : 1 100.00 9.70E+01 9.70E+01 No NA -- 2.90E+02 No No </=SL600-600 9.70E+01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 7.80E+02 J 7.80E+02 J No NA -- 1.00E+00 Yes Yes >SL100-100 7.80E+02

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 5.49E+01 5.49E+01 No NA -- 5.00E-01 Yes Yes >SL- 5.49E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 7.20E-04 7.20E-04 No NA -- 3.00E-05 Yes Yes >SL- 7.20E-04

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No NA -- 3.50E+03 No No </=SL200-200 6.00E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 2.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 2.00E+03 No No </=SL10-10 2.30E+02

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 4.60E+05 4.60E+05 Yes NA -- NA -- No EN500-500 4.60E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.40E+00 J 2.40E+00 J No NA -- 1.00E+03 No No </=SL10-10 2.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 6.50E+02 No No </=SL20-20 1.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.70E+03 2.70E+03 Yes NA -- 5.00E+03 No No EN50-50 2.70E+03

Lead 7439-92-1 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 7.50E+00 No No </=SL5-5 4.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN500-500 2.00E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+04 1.80E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 1.80E+04

Mercury 7439-97-6 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.00E+00 No No </=SL0.2-0.2 1.20E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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WaterSL (f)
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL40-40 1.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN1000-1000 1.60E+04

Silver 7440-22-4 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 5.00E+01 No No </=SL10-10 8.00E-01

Sodium 7440-23-5 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN500-500 7.00E+04

Thallium 7440-28-0 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 2.00E+00 Yes Yes >SL10-10 3.70E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+03 No No </=SL20-20 2.20E+02

Q North - LEACH-Q-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 5 : 5 : 5 100.00 7.35E+00 1.50E+01 No NA -- 2.00E+02 No No </=SL20-20 1.25E+01

1,1,2-Trichloroethane 79-00-5 2 : 5 : 5 40.00 2.60E+00 3.60E+00 No NA -- 5.00E+00 No No </=SL10-20 3.10E+00

1,1-Dichloroethane 75-34-3 1 : 5 : 5 20.00 3.10E+00 3.10E+00 No NA -- 7.00E+02 No No </=SL10-20 3.10E+00

1,2-Dichloroethane 107-06-2 5 : 5 : 5 100.00 1.20E+03 2.30E+03 No NA -- 5.00E+00 Yes Yes >SL20-20 1.95E+03

1,2-Dichloroethene (total) 540-59-0 4 : 5 : 5 80.00 8.25E+00 J 1.30E+01 No NA -- 7.00E+01 No No </=SL20-40 1.06E+01

2-Butanone 78-93-3 3 : 5 : 5 60.00 3.40E+01 J 4.70E+01 No NA -- 4.20E+03 No No </=SL100-200 4.07E+01

4-Methyl-2-pentanone 108-10-1 5 : 5 : 5 100.00 3.70E+02 9.95E+02 No NA -- 2.00E+03 No No </=SL200-200 7.51E+02

Acetone 67-64-1 5 : 5 : 5 100.00 3.40E+02 2.10E+03 No NA -- 6.30E+03 No No </=SL500-500 1.06E+03

Benzene 71-43-2 5 : 5 : 5 100.00 3.50E+02 5.10E+02 No NA -- 5.00E+00 Yes Yes >SL20-20 4.39E+02

Carbon Disulfide 75-15-0 1 : 5 : 5 20.00 3.30E+01 3.30E+01 No NA -- 7.00E+02 No No </=SL10-20 3.30E+01

Chlorobenzene 108-90-7 5 : 5 : 5 100.00 9.00E+02 1.80E+03 No NA -- 1.00E+02 Yes Yes >SL20-20 1.39E+03

Chloroform 67-66-3 5 : 5 : 5 100.00 4.50E+01 7.00E+01 No NA -- 8.00E+01 No No </=SL20-20 5.83E+01

Chloromethane 74-87-3 1 : 5 : 5 20.00 9.20E+00 J 9.20E+00 J No NA -- 1.60E+02 No No </=SL10-20 9.20E+00

Dichloromethane 75-09-2 5 : 5 : 5 100.00 3.40E+01 5.50E+01 No NA -- 5.00E+00 Yes Yes >SL100-100 4.63E+01

Ethylbenzene 100-41-4 5 : 5 : 5 100.00 3.25E+01 5.45E+01 No NA -- 7.00E+02 No No </=SL20-20 4.74E+01

Tetrachloroethene 127-18-4 5 : 5 : 5 100.00 8.25E+01 1.40E+02 No NA -- 5.00E+00 Yes Yes >SL20-20 1.07E+02

Toluene 108-88-3 5 : 5 : 5 100.00 9.25E+02 J 1.20E+03 No NA -- 1.00E+03 Yes Yes >SL20-20 1.07E+03

Trichloroethylene 79-01-6 5 : 5 : 5 100.00 1.80E+01 3.00E+01 No NA -- 5.00E+00 Yes Yes >SL20-20 2.18E+01

Vinyl chloride 75-01-4 2 : 4 : 5 50.00 4.10E+00 5.60E+00 No NA -- 2.00E+00 Yes Yes >SL10-20 4.85E+00

Xylenes, Total 1330-20-7 5 : 5 : 5 100.00 3.05E+02 5.70E+02 No NA -- 1.00E+04 No No </=SL40-40 4.33E+02

SVOCs
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 5 25.00 4.70E+01 4. 70E+01 No NA -- 7.00E+01 No No </=SL100-3800 4.70E+01

1,2-Dichlorobenzene 95-50-1 4 : 5 : 5 80.00 1.95E+02 4.00E+02 No NA -- 6.00E+02 No No </=SL100-3800 2.94E+02

1,3-Dichlorobenzene 541-73-1 1 : 4 : 5 25.00 3.65E+01 3.65E+01 No NA -- 6.00E+02 No No </=SL100-3800 3.65E+01

1,4-Dichlorobenzene 106-46-7 1 : 4 : 5 25.00 8.15E+01 8.15E+01 No NA -- 7.50E+01 Yes Yes >SL100-3800 8.15E+01

2,4,6-Trichlorophenol 88-06-2 5 : 5 : 5 100.00 9.80E+03 1.40E+04 J No NA -- 1.00E+01 Yes Yes >SL2000-10000 1.21E+04

2,4-Dichlorophenol 120-83-2 5 : 5 : 5 100.00 9.80E+04 1.80E+05 No NA -- 2.10E+01 Yes Yes >SL2000-20000 1.47E+05

2,4-Dimethylphenol 105-67-9 3 : 4 : 4 75.00 2.40E+02 3.10E+02 No NA -- 1.40E+02 Yes Yes >SL100-3800 2.63E+02

2-Chlorophenol 95-57-8 5 : 5 : 5 100.00 5.00E+03 1.30E+04 J No NA -- 3.50E+01 Yes Yes >SL100-2000 8.96E+03

2-Methylphenol 95-48-7 1 : 4 : 5 25.00 4.90E+01 4.90E+01 No NA -- 3.50E+02 No No </=SL100-3800 4.90E+01

2-Nitroaniline 88-74-4 5 : 5 : 5 100.00 8.00E+03 2.20E+04 No NA -- 2.10E+01 Yes Yes >SL500-10000 1.72E+04

3&4-Methylphenol 106-44-5 5 : 5 : 5 100.00 8.20E+02 2.60E+03 J No NA -- 3.50E+02 Yes Yes >SL100-2000 1.78E+03

4-Chloroaniline 106-47-8 4 : 5 : 5 80.00 9.30E+03 1.50E+04 J No NA -- 2.80E+01 Yes Yes >SL200-7500 1.24E+04

4-Nitroaniline 100-01-6 4 : 5 : 5 80.00 1.07E+03 3.10E+03 No NA -- 2.10E+01 Yes Yes >SL500-19000 2.00E+03

4-Nitrophenol 100-02-7 1 : 5 : 5 20.00 5.70E+02 5.70E+02 No NA -- 5.60E+01 Yes Yes >SL500-19000 5.70E+02

Benzo(g,h,i)perylene 191-24-2 2 : 5 : 5 40.00 1.00E+01 1.40E+02 No NA -- 2.10E+02 No No </=SL100-3800 7.50E+01

Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 20.00 9.60E+00 9. 60E+00 No NA -- 3.00E-01 Yes Yes >SL100-3800 9.60E+00

Diethyl Phthalate 84-66-2 1 : 5 : 5 20.00 7.00E+01 J 7.00E+01 J No NA -- 5.60E+03 No No </=SL100-3800 7.00E+01

Dinoseb 88-85-7 1 : 5 : 5 20.00 4.50E+02 4.50E+02 No NA -- 7.00E+00 Yes Yes >SL100-3800 4.50E+02

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 5 25.00 9.00E+00 9.00E+00 No NA -- 4.30E-01 Yes Yes >SL100-3800 9.00E+00

Naphthalene 91-20-3 3 : 4 : 5 75.00 1.20E+03 1.90E+03 No NA -- 1.40E+02 Yes Yes >SL100-3800 1.47E+03

Nitrobenzene 98-95-3 5 : 5 : 5 100.00 8.10E+02 1.70E+03 No NA -- 3.50E+00 Yes Yes >SL100-2000 1.42E+03

N-Nitrosodiphenylamine 86-30-6 1 : 5 : 5 20.00 2.40E+01 2.40E+01 No NA -- 3.20E+00 Yes Yes >SL100-3800 2.40E+01

Phenol 108-95-2 5 : 5 : 5 100.00 4.00E+03 J 1.90E+04 J No NA -- 1.00E+02 Yes Yes >SL100-2000 1.05E+04

Pesticide

beta-BHC 319-85-7 2 : 4 : 4 50.00 1.35E+01 J 1.70E+01 J No NA -- 2.00E-01 Yes Yes >SL0.5-25 1.53E+01

Endrin Ketone 53494-70-5 1 : 4 : 4 25.00 3.20E+00 J 3.20E+00 J No NA -- 2.00E+00 Yes Yes >SL1-50 3.20E+00

Herbicide

2,4,5-T 93-76-5 1 : 5 : 5 20.00 3.10E+02 J 3.10E+02 J No NA -- 2.80E+02 Yes Yes >SL500-25000 3.10E+02

2,4-D 94-75-7 4 : 5 : 5 80.00 4.30E+04 1.40E+05 No NA -- 7.00E+01 Yes Yes >SL500-25000 8.20E+04
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS
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(ug/L)

Mean 
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Dicamba 1918-00-9 1 : 5 : 5 20.00 4.55E+02 4.55E+02 No NA -- 2.10E+02 Yes Yes >SL500-60000 4.55E+02

Dichlorprop 120-36-5 3 : 5 : 5 60.00 1.10E+03 1.35E+03 No NA -- 2.90E+02 Yes Yes >SL6000-300000 1.22E+03

Pentachlorophenol 87-86-5 4 : 5 : 5 80.00 5.00E+02 6.30E+03 J No NA -- 1.00E+00 Yes Yes >SL1000-50000 2.99E+03

PCBs

TOTAL PCBs Total PCBs 4 : 4 : 4 100.00 1.25E+00 4.79E+01 No NA -- 5.00E-01 Yes Yes >SL- 1.67E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 4 : 4 : 4 100.00 2.14E-05 1.58E-03 No NA -- 3.00E-05 Yes Yes >SL- 4.75E-04

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 4.00E+01 3.60E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 9.03E+03

Antimony 7440-36-0 5 : 5 : 5 100.00 1.10E+01 3.90E+01 No NA -- 6.00E+00 Yes Yes >SL20-20 2.08E+01

Arsenic 7440-38-2 2 : 5 : 5 40.00 9.90E+00 J 5.80E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.40E+01

Barium 7440-39-3 5 : 5 : 5 100.00 5.80E+01 5.60E+03 J No NA -- 2.00E+03 Yes Yes >SL10-10 1.33E+03

Beryllium 7440-41-7 2 : 5 : 5 40.00 7.95E-01 2.30E+00 No NA -- 4.00E+00 No No </=SL4-4 1.55E+00

Cadmium 7440-43-9 2 : 5 : 5 40.00 5.90E+00 2.30E+01 No NA -- 5.00E+00 Yes Yes >SL5-5 1.44E+01

Calcium 7440-70-2 5 : 5 : 5 100.00 1.90E+05 6.70E+05 J Yes NA -- NA -- No EN500-1000 3.50E+05

Chromium 7440-47-3 5 : 5 : 5 100.00 1.30E+01 2.30E+02 J No NA -- 1.00E+02 Yes Yes >SL10-10 6.58E+01

Cobalt 7440-48-4 5 : 5 : 5 100.00 6.60E+01 1.75E+02 No NA -- 1.00E+03 No No </=SL10-10 1.12E+02

Copper 7440-50-8 3 : 5 : 5 60.00 2.30E+00 6.60E+03 No NA -- 6.50E+02 Yes Yes >SL20-20 2.37E+03

Iron 7439-89-6 5 : 5 : 5 100.00 1.50E+04 1.10E+05 Yes NA -- 5.00E+03 Yes No EN50-50 3.90E+04

Lead 7439-92-1 2 : 5 : 5 40.00 4.15E+02 J 2.80E+03 No NA -- 7.50E+00 Yes Yes >SL5-5 1.61E+03

Magnesium 7439-95-4 5 : 5 : 5 100.00 2.20E+04 5.45E+04 J Yes NA -- NA -- No EN500-500 3.47E+04

Manganese 7439-96-5 5 : 5 : 5 100.00 1.40E+03 2.30E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.89E+03

Mercury 7439-97-6 2 : 5 : 5 40.00 1.90E+00 5.90E+00 J No NA -- 2.00E+00 Yes Yes >SL0.2-1 3.90E+00

Nickel 7440-02-0 5 : 5 : 5 100.00 3.00E+02 1.85E+03 No NA -- 1.00E+02 Yes Yes >SL40-40 8.04E+02

Potassium 7440-09-7 5 : 5 : 5 100.00 1.10E+04 1.80E+04 J Yes NA -- NA -- No EN1000-1000 1.45E+04

Selenium 7782-49-2 1 : 5 : 5 20.00 8.60E+00 8.60E+00 No NA -- 5.00E+01 No No </=SL10-10 8.60E+00

Silver 7440-22-4 3 : 5 : 5 60.00 9.20E-01 7.10E+00 No NA -- 5.00E+01 No No </=SL10-10 3.44E+00

Sodium 7440-23-5 5 : 5 : 5 100.00 6.20E+04 9.70E+04 Yes NA -- NA -- No EN500-5000 7.50E+04

Vanadium 7440-62-2 5 : 5 : 5 100.00 1.80E+01 3.10E+02 No NA -- 4.90E+01 Yes Yes >SL10-10 9.65E+01
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
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(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 5 : 5 : 5 100.00 6.50E+03 2.20E+04 No NA -- 5.00E+03 Yes Yes >SL20-20 1.27E+04

R - LEACH-R-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 4 : 4 25.00 2.30E+01 2.30E+01 No NA -- 2.00E+02 No No </=SL10-200000 2.30E+01

1,1,2-Trichloroethane 79-00-5 1 : 4 : 4 25.00 1.20E+02 1.20E+02 No NA -- 5.00E+00 Yes Yes >SL10-200000 1.20E+02

1,1-Dichloroethylene 75-35-4 2 : 4 : 4 50.00 1.80E+02 3.10E+02 No NA -- 7.00E+00 Yes Yes >SL10-200000 2.45E+02

1,2-Dichloroethane 107-06-2 4 : 4 : 4 100.00 4.70E+04 1.97E+06 No NA -- 5.00E+00 Yes Yes >SL000-200000 5.31E+05

1,2-Dichloroethene (total) 540-59-0 4 : 4 : 4 100.00 1.30E+04 1.20E+06 No NA -- 7.00E+01 Yes Yes >SL2000-400000 3.12E+05

1,2-Dichloropropane 78-87-5 1 : 4 : 4 25.00 1.00E+01 1.00E+01 No NA -- 5.00E+00 Yes Yes >SL10-200000 1.00E+01

2-Butanone 78-93-3 3 : 4 : 4 75.00 7.90E+03 1.20E+04 No NA -- 4.20E+03 Yes Yes >SL0000-200000 9.72E+03

4-Methyl-2-pentanone 108-10-1 1 : 4 : 4 25.00 2.10E+03 2.10E+03 No NA -- 2.00E+03 Yes Yes >SL00-2000000 2.10E+03

Acetone 67-64-1 3 : 4 : 4 75.00 3.20E+04 8.00E+04 No NA -- 6.30E+03 Yes Yes >SL5000-500000 5.10E+04

Benzene 71-43-2 4 : 4 : 4 100.00 5.90E+03 1.47E+06 No NA -- 5.00E+00 Yes Yes >SL000-200000 3.72E+05

Carbon Disulfide 75-15-0 1 : 4 : 4 25.00 5.20E+02 5.20E+02 No NA -- 7.00E+02 No No </=SL10-200000 5.20E+02

Chlorobenzene 108-90-7 4 : 4 : 4 100.00 1.10E+03 1.03E+06 No NA -- 1.00E+02 Yes Yes >SL10-200000 2.59E+05

Chloroform 67-66-3 4 : 4 : 4 100.00 2.00E+03 3.07E+05 No NA -- 8.00E+01 Yes Yes >SL000-200000 7.85E+04

Chloromethane 74-87-3 1 : 4 : 4 25.00 1.51E+05 1.51E+05 No NA -- 1.60E+02 Yes Yes >SL10-200000 1.51E+05

Dichloromethane 75-09-2 3 : 4 : 4 75.00 1.90E+03 2.50E+03 No NA -- 5.00E+00 Yes Yes >SL000-100000 2.28E+03

Ethylbenzene 100-41-4 2 : 4 : 4 50.00 1.70E+02 3.67E+05 No NA -- 7.00E+02 Yes Yes >SL10-200000 1.83E+05

Styrene 100-42-5 1 : 4 : 4 25.00 1.90E+01 1.90E+01 No NA -- 1.00E+02 No No </=SL10-200000 1.90E+01

Tetrachloroethene 127-18-4 4 : 4 : 4 100.00 1.80E+04 6.87E+07 No NA -- 5.00E+00 Yes Yes >SL000-100000 1.72E+07

Toluene 108-88-3 4 : 4 : 4 100.00 1.60E+04 1.73E+07 No NA -- 1.00E+03 Yes Yes >SL000-200000 4.35E+06

Trichloroethylene 79-01-6 4 : 4 : 4 100.00 1.00E+05 7.97E+07 No NA -- 5.00E+00 Yes Yes >SL000-100000 2.00E+07

Vinyl chloride 75-01-4 1 : 4 : 4 25.00 1.50E+02 1.50E+02 No NA -- 2.00E+00 Yes Yes >SL10-200000 1.50E+02

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 4.70E+02 J 1.07E+06 No NA -- 1.00E+04 Yes Yes >SL20-400000 3.56E+05

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 4 25.00 2.77E+04 2. 77E+04 No NA -- 7.00E+01 Yes Yes >SL1000-25000 2.77E+04

1,2-Dichlorobenzene 95-50-1 2 : 4 : 4 50.00 2.70E+03 2.33E+04 No NA -- 6.00E+02 Yes Yes >SL1000-25000 1.30E+04

1,4-Dichlorobenzene 106-46-7 2 : 4 : 4 50.00 7.60E+03 3.77E+04 No NA -- 7.50E+01 Yes Yes >SL1000-25000 2.26E+04
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RAGS PART D TABLE 2.6
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SAUGET, ILLINOIS
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2,4,6-Trichlorophenol 88-06-2 3 : 4 : 4 75.00 3.00E+02 3.23E+04 No NA -- 1.00E+01 Yes Yes >SL1000-25000 1.23E+04

2,4-Dichlorophenol 120-83-2 3 : 4 : 4 75.00 5.20E+02 2.43E+04 J No NA -- 2.10E+01 Yes Yes >SL1000-25000 9.58E+03

2,4-Dimethylphenol 105-67-9 2 : 4 : 4 50.00 1.02E+03 1.90E+04 No NA -- 1.40E+02 Yes Yes >SL1000-25000 1.00E+04

2-Chlorophenol 95-57-8 4 : 4 : 4 100.00 1.10E+04 1.09E+05 J No NA -- 3.50E+01 Yes Yes >SL1000-25000 3.86E+04

2-Methylnaphthalene 91-57-6 2 : 4 : 4 50.00 8.20E+02 1.62E+04 No NA -- 2.80E+01 Yes Yes >SL1000-25000 8.53E+03

2-Methylphenol 95-48-7 1 : 4 : 4 25.00 1.55E+04 1.55E+04 No NA -- 3.50E+02 Yes Yes >SL1000-25000 1.55E+04

2-Nitroaniline 88-74-4 3 : 4 : 4 75.00 6.90E+03 4.87E+04 J No NA -- 2.10E+01 Yes Yes >SL5000-125000 2.10E+04

3&4-Methylphenol 106-44-5 4 : 4 : 4 100.00 4.50E+03 2.59E+04 J No NA -- 3.50E+02 Yes Yes >SL100-25000 1.12E+04

3,3'-Dichlorobenzidine 91-94-1 1 : 4 : 4 25.00 2.40E+02 2.40E+02 No NA -- 2.00E+01 Yes Yes >SL2000-50000 2.40E+02

4-Chloroaniline 106-47-8 4 : 4 : 4 100.00 2.00E+04 5.39E+05 J No NA -- 2.80E+01 Yes Yes >SL000-100000 1.75E+05

4-Nitroaniline 100-01-6 3 : 4 : 4 75.00 1.80E+04 5.40E+04 No NA -- 2.10E+01 Yes Yes >SL0000-50000 4.13E+04

Benzo(a)pyrene 50-32-8 1 : 4 : 4 25.00 1.80E+02 1.80E+02 No NA -- 2.00E-01 Yes Yes >SL1000-25000 1.80E+02

Benzo(b)fluoranthene 205-99-2 1 : 4 : 4 25.00 1.42E+04 1.42E+04 No NA -- 1.80E-01 Yes Yes >SL1000-25000 1.42E+04

Benzo(g,h,i)perylene 191-24-2 3 : 4 : 4 75.00 2.00E+02 1.42E+04 No NA -- 2.10E+02 Yes Yes >SL1000-25000 5.27E+03

Benzo(k)fluoranthene 207-08-9 2 : 4 : 4 50.00 2.00E+02 1.41E+04 No NA -- 1.70E-01 Yes Yes >SL1000-25000 7.13E+03

Benzyl Butyl Phthalate 85-68-7 2 : 4 : 4 50.00 1.20E+04 J 6.67E+04 No NA -- 1.40E+03 Yes Yes >SL1000-25000 3.93E+04

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25.00 1.20E+03 1. 20E+03 No NA -- 6.00E+00 Yes Yes >SL1000-25000 1.20E+03

Chrysene 218-01-9 1 : 4 : 4 25.00 1.40E+03 1.40E+03 No NA -- 1.50E+00 Yes Yes >SL1000-25000 1.40E+03

Dibenzo(a,h)anthracene 53-70-3 1 : 4 : 4 25.00 1.90E+02 1. 90E+02 No NA -- 3.00E-01 Yes Yes >SL1000-25000 1.90E+02

Diethyl Phthalate 84-66-2 3 : 4 : 4 75.00 2.30E+03 1.26E+05 J No NA -- 5.60E+03 Yes Yes >SL1000-25000 5.24E+04

Dimethyl Phthalate 131-11-3 4 : 4 : 4 100.00 4.20E+03 5.65E+04 J No NA -- 3.60E+05 No No </=SL1000-25000 1.87E+04

Di-n-butylphthalate 84-74-2 3 : 4 : 4 75.00 1.93E+03 6.67E+04 No NA -- 7.00E+02 Yes Yes >SL1000-25000 2.82E+04

Di-n-octylphthalate 117-84-0 3 : 4 : 4 75.00 2.40E+02 2.40E+04 No NA -- 1.40E+02 Yes Yes >SL1000-25000 8.88E+03

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 4 25.00 2.80E+02 2.80E+02 No NA -- 4.30E-01 Yes Yes >SL1000-25000 2.80E+02

Naphthalene 91-20-3 1 : 4 : 4 25.00 5.60E+03 5.60E+03 No NA -- 1.40E+02 Yes Yes >SL1000-25000 5.60E+03

N-Nitrosodiphenylamine 86-30-6 2 : 4 : 4 50.00 1.30E+03 1.90E+04 No NA -- 3.20E+00 Yes Yes >SL1000-25000 1.02E+04

Phenol 108-95-2 4 : 4 : 4 100.00 6.80E+05 3.43E+06 J No NA -- 1.00E+02 Yes Yes >SL0000-50000 1.64E+06

Pesticide

4,4'-DDT 50-29-3 2 : 4 : 4 50.00 2.10E+02 J 8.20E+02 J No NA -- 6.00E+00 Yes Yes >SL20-330000 5.15E+02

beta-BHC 319-85-7 2 : 4 : 4 50.00 2.00E+02 J 3.40E+02 No NA -- 2.00E-01 Yes Yes >SL10-160000 2.70E+02

Revised HHRA
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dieldrin 60-57-1 1 : 4 : 4 25.00 1.90E+02 J 1.90E+02 J No NA -- 9.00E+00 Yes Yes >SL20-330000 1.90E+02

Endosulfan II 33213-65-9 1 : 4 : 4 25.00 3.10E+01 J 3.10E+01 J No NA -- 4.20E+01 No No </=SL20-330000 3.10E+01

gamma-BHC (Lindane) 58-89-9 1 : 4 : 4 25.00 2.80E+01 J 2.80E+01 J No NA -- 2.00E-01 Yes Yes >SL10-160000 2.80E+01

Heptachlor 76-44-8 1 : 4 : 4 25.00 2.10E+02 J 2.10E+02 J No NA -- 4.00E-01 Yes Yes >SL10-160000 2.10E+02

Herbicide

2,4,5-T 93-76-5 2 : 4 : 4 50.00 6.60E+01 J 1.14E+03 No NA -- 2.80E+02 Yes Yes >SL50-800 6.03E+02

2,4,5-TP (Silvex) 93-72-1 1 : 4 : 4 25.00 6.90E+01 J 6.90E+01 J No NA -- 5.00E+01 Yes Yes >SL50-800 6.90E+01

2,4-D 94-75-7 2 : 4 : 4 50.00 3.80E+03 9.70E+03 No NA -- 7.00E+01 Yes Yes >SL50-1600 6.75E+03

2,4-DB 94-82-6 2 : 4 : 4 50.00 1.50E+02 J 8.13E+03 J No NA -- 2.90E+02 Yes Yes >SL50-1600 4.14E+03

Dichlorprop 120-36-5 1 : 4 : 4 25.00 8.00E+02 J 8.00E+02 J No NA -- 2.90E+02 Yes Yes >SL600-15000 8.00E+02

MCPA 94-74-6 1 : 4 : 4 25.00 1.09E+06 J 1.09E+06 J No NA -- 3.50E+00 Yes Yes >SL2000-38400 1.09E+06

MCPP 93-65-2 1 : 4 : 4 25.00 4.50E+03 J 4.50E+03 J No NA -- 7.00E+00 Yes Yes >SL2000-19000 4.50E+03

Pentachlorophenol 87-86-5 2 : 4 : 4 50.00 9.40E+01 7.10E+02 No NA -- 1.00E+00 Yes Yes >SL100-1600 4.02E+02

PCBs

TOTAL PCBs Total PCBs 4 : 4 : 4 100.00 4.06E+03 1.75E+05 No NA -- 5.00E-01 Yes Yes >SL- 8.90E+04

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 4 : 4 75.00 1.53E-05 2.81E-03 No NA -- 3.00E-05 Yes Yes >SL- 1.30E-03

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 9.00E+03 1.50E+04 J No NA -- 3.50E+03 Yes Yes >SL200-2000 1.10E+04

Arsenic 7440-38-2 4 : 4 : 4 100.00 2.10E+01 J 5.10E+01 No NA -- 1.00E+01 Yes Yes >SL10-100 4.02E+01

Barium 7440-39-3 4 : 4 : 4 100.00 8.87E+01 J 1.40E+02 No NA -- 2.00E+03 No No </=SL10-100 1.16E+02

Beryllium 7440-41-7 4 : 4 : 4 100.00 2.50E+01 3.10E+01 No NA -- 4.00E+00 Yes Yes >SL4-40 2.70E+01

Cadmium 7440-43-9 3 : 4 : 4 75.00 3.20E+00 6.40E+01 No NA -- 5.00E+00 Yes Yes >SL5-50 2.64E+01

Calcium 7440-70-2 4 : 4 : 4 100.00 1.47E+06 J 1.80E+06 Yes NA -- NA -- No EN2500-5000 1.63E+06

Chromium 7440-47-3 4 : 4 : 4 100.00 4.07E+02 J 6.00E+02 No NA -- 1.00E+02 Yes Yes >SL10-100 4.72E+02

Cobalt 7440-48-4 4 : 4 : 4 100.00 1.70E+03 2.60E+03 No NA -- 1.00E+03 Yes Yes >SL10-100 2.19E+03

Copper 7440-50-8 3 : 4 : 4 75.00 2.33E+01 3.00E+02 J No NA -- 6.50E+02 No No </=SL20-200 1.16E+02

Iron 7439-89-6 4 : 4 : 4 100.00 1.50E+05 3.70E+05 Yes NA -- 5.00E+03 Yes No EN50-500 2.33E+05

Lead 7439-92-1 2 : 4 : 4 50.00 2.33E+01 7.00E+01 J No NA -- 7.50E+00 Yes Yes >SL25-120 4.67E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Magnesium 7439-95-4 4 : 4 : 4 100.00 2.00E+05 2.50E+05 Yes NA -- NA -- No EN2500-12000 2.20E+05

Manganese 7439-96-5 4 : 4 : 4 100.00 9.20E+04 2.50E+05 No NA -- 1.50E+02 Yes Yes >SL50-250 1.49E+05

Mercury 7439-97-6 3 : 4 : 4 75.00 2.50E+00 J 3.00E+01 No NA -- 2.00E+00 Yes Yes >SL0.2-2 1.52E+01

Nickel 7440-02-0 4 : 4 : 4 100.00 1.67E+03 J 2.20E+03 J No NA -- 1.00E+02 Yes Yes >SL40-400 1.95E+03

Potassium 7440-09-7 4 : 4 : 4 100.00 3.20E+05 J 4.20E+05 Yes NA -- NA -- No EN5000-10000 3.68E+05

Selenium 7782-49-2 2 : 4 : 4 50.00 2.97E+01 5.50E+01 No NA -- 5.00E+01 Yes Yes >SL50-250 4.23E+01

Silver 7440-22-4 2 : 4 : 4 50.00 3.30E+00 8.80E+00 No NA -- 5.00E+01 No No </=SL10-100 6.05E+00

Sodium 7440-23-5 4 : 4 : 4 100.00 2.90E+06 3.65E+06 Yes NA -- NA -- No EN50000-50000 3.14E+06

Thallium 7440-28-0 1 : 4 : 4 25.00 1.20E+02 1.20E+02 No NA -- 2.00E+00 Yes Yes >SL50-250 1.20E+02

Vanadium 7440-62-2 4 : 4 : 4 100.00 3.60E+02 1.50E+03 No NA -- 4.90E+01 Yes Yes >SL50-250 7.75E+02

Zinc 7440-66-6 4 : 4 : 4 100.00 4.80E+04 1.09E+05 No NA -- 5.00E+03 Yes Yes >SL100-200 7.72E+04

O - AA-O-1-16SiteShallow Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 7.00E+02 No No </=SL1-1 2.40E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.00E+01 No No </=SL2-2 3.00E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.00E-01 1.00E-01 No NA -- 5.00E+00 No No </=SL1-1 1.00E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 1.00E+02 No No </=SL1-1 7.80E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 2.00E+00 No No </=SL1-1 3.50E-01

SVOCs

Benzo(a)pyrene 50-32-8 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.00E-01 Yes Yes >SL10-10 1.60E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.80E-01 Yes Yes >SL10-10 1.10E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 2.10E+02 No No </=SL10-10 2.80E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.70E-01 Yes Yes >SL10-10 1.20E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 2.70E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 4.30E-01 Yes Yes >SL10-10 3.00E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 8.30E-02 J 8.30E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 8.30E-02

beta-BHC 319-85-7 1 : 1 : 1 100.00 2.70E-02 2.70E-02 No NA -- 2.00E-01 No No </=SL0.05-0.05 2.70E-02

delta-BHC 319-86-8 1 : 1 : 1 100.00 1.70E-02 J 1.70E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 1.70E-02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Ground 
WaterSL (f)

(ug/L)
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dieldrin 60-57-1 1 : 1 : 1 100.00 6.50E-03 J 6.50E-03 J No NA -- 9.00E+00 No No </=SL0.1-0.1 6.50E-03

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 6.70E-03 J 6.70E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 6.70E-03

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 2.80E+02 No No </=SL0.5-0.5 7.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.00E+03 5.00E+03 No 1.62E+01 Yes 3.50E+03 Yes Yes >SL200-200 5.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 7.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No 2.40E+02 Yes 2.00E+03 No No </=SL10-10 3.00E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 3.00E+05 3.00E+05 Yes 2.60E+05 Yes NA -- No EN500-500 3.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No NA -- 1.00E+02 No No </=SL10-10 8.90E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+03 No No </=SL10-10 2.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 6.50E+02 No No </=SL20-20 4.30E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 3.80E+03 Yes 5.00E+03 Yes No EN50-50 4.10E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.02E+02 Yes NA -- No EN500-500 1.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 7.20E+04 No NA -- No EN500-500 5.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.10E+03 4.10E+03 No 3.60E+01 Yes 1.50E+02 Yes Yes >SL10-10 4.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 1.44E+01 Yes 1.00E+02 No No </=SL40-40 4.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 6.00E+03 6.00E+03 Yes 2.60E+03 Yes NA -- No EN5000-5000 6.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 1.62E+04 Yes NA -- No EN2500-2500 1.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 4.90E+01 No No </=SL10-10 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No 5.20E+01 Yes 5.00E+03 No No </=SL20-20 6.50E+01

O - AA-O-2-13SiteShallow Groundwater

VOCs

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 7.00E+02 No No </=SL1-1 1.90E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 1.00E+03 No No </=SL1-1 3.60E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No NA -- 1.00E+04 No No </=SL2-2 4.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 1.62E+01 Yes 3.50E+03 No No </=SL200-200 1.90E+03
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.40E+02 No 2.00E+03 No No </=SL10-10 1.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 2.60E+05 No NA -- No EN500-500 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No NA -- 1.00E+02 No No </=SL10-10 8.90E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 1.00E+03 No No </=SL10-10 1.30E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.90E+03 2.90E+03 Yes 3.80E+03 No 5.00E+03 No No EN50-50 2.90E+03

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 Yes 1.02E+02 No NA -- No EN100-100 1.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes 7.20E+04 No NA -- No EN500-500 2.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No 3.60E+01 Yes 1.50E+02 No No </=SL10-10 6.50E+01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.44E+01 No 1.00E+02 No No </=SL40-40 1.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 7.00E+03 7.00E+03 Yes 2.60E+03 Yes NA -- No EN1000-1000 7.00E+03

Selenium 7782-49-2 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 5.00E+01 No No </=SL10-10 2.20E+01

Sodium 7440-23-5 1 : 1 : 1 100.00 2.90E+05 2.90E+05 Yes 1.62E+04 Yes NA -- No EN2500-2500 2.90E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 4.90E+01 No No </=SL10-10 6.30E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 5.20E+01 No 5.00E+03 No No </=SL20-20 1.10E+01

O - GM-19ASiteShallow Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 8.80E+00 8.80E+00 No NA -- 2.00E+02 No No </=SL- 8.80E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.45E+01 1.45E+01 No 9.70E+00 Yes 7.00E+02 No No </=SL- 1.45E+01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 3.65E+00 3.65E+00 No 6.90E+00 No 7.00E+00 No No </=SL- 3.65E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.45E+01 6.45E+01 No 3.40E+01 Yes 7.00E+01 No No </=SL- 6.45E+01

Benzene 71-43-2 1 : 1 : 1 100.00 6.35E+00 6.35E+00 No NA -- 5.00E+00 Yes Yes >SL- 6.35E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL- 1.30E+01

Chloroform 67-66-3 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 8.00E+01 No No </=SL- 9.50E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL5-5 1.50E+00

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.10E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 5.00E+00 Yes Yes >SL- 5.30E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.65E+00 1.65E+00 No 8.00E-01 Yes 2.00E+00 No No </=SL- 1.65E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 1.00E+04 No No </=SL- 3.60E+00

SVOCs
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.45E+00 2.45E+00 No NA -- 6.00E+02 No No </=SL- 2.45E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 7.50E+01 No No </=SL- 1.30E+00

2,4,5-Trichlorophenol 95-95-4 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 7.00E+02 No No </=SL- 1.40E+01

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 4.35E+00 4.35E+00 No NA -- 1.00E+01 No No </=SL- 4.35E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 2.10E+01 No No </=SL- 3.90E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.15E+00 4.15E+00 No NA -- 3.50E+01 No No </=SL- 4.15E+00

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.10E+01 No No </=SL- 2.00E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.95E+00 J 4.95E+00 J No NA -- 2.80E+01 No No </=SL- 4.95E+00

4-Nitroaniline 100-01-6 1 : 1 : 1 100.00 3.55E+00 3.55E+00 No NA -- 2.10E+01 No No </=SL- 3.55E+00

Pesticide

delta-BHC 319-86-8 1 : 1 : 1 100.00 1.30E-01 1.30E-01 No NA -- 2.00E-01 No No </=SL- 1.30E-01

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 2.25E+00 2.25E+00 No NA -- 2.80E+02 No No </=SL- 2.25E+00

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 4.50E-01 4.50E-01 No NA -- 5.00E+01 No No </=SL2.4-2.4 4.50E-01

2,4-D 94-75-7 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 7.00E+01 No No </=SL- 2.50E+00

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 2.90E+02 No No </=SL2.4-2.4 1.50E+00

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 7.75E+01 7.75E+01 No NA -- 1.00E+00 Yes Yes >SL- 7.75E+01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 2.23E+00 2.23E+00 No NA -- 5.00E-01 Yes Yes >SL- 2.23E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 3.50E+03 No No </=SL200-200 4.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.35E+02 1.35E+02 No NA -- 2.00E+03 No No </=SL- 1.35E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.35E+05 2.35E+05 Yes NA -- NA -- No EN- 2.35E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 1.00E+03 No No </=SL- 5.20E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.02E+02 2.02E+02 Yes NA -- 5.00E+03 No No EN- 2.02E+02

Lead 7439-92-1 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 7.50E+00 No No </=SL5-5 2.60E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes NA -- NA -- No EN- 4.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.55E+01 1.55E+01 No NA -- 1.00E+02 No No </=SL- 1.55E+01

Revised HHRA
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 8.15E+03 8.15E+03 Yes NA -- NA -- No EN- 8.15E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 4.25E+04 4.25E+04 Yes NA -- NA -- No EN- 4.25E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 5.95E+00 5.95E+00 No NA -- 5.00E+03 No No </=SL- 5.95E+00

O - SA2-MW-4-SSiteShallow Groundwater

VOCs

1,2,4-Trimethylbenzene 95-63-6 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 3.50E+02 No No </=SL- 3.90E+01

Benzene 71-43-2 1 : 1 : 1 100.00 4.40E+03 4.40E+03 No NA -- 5.00E+00 Yes Yes >SL50-50 4.40E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No NA -- 1.00E+02 Yes Yes >SL100-100 1.10E+04

Chloroethane 75-00-3 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No NA -- 4.60E+00 Yes Yes >SL50-50 6.50E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No NA -- 7.00E+02 No No </=SL50-50 6.90E+01

Isopropylbenzene 98-82-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.00E+02 No No </=SL- 1.30E+01

n-Propylbenzene 103-65-1 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 2.40E+02 No No </=SL- 5.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No NA -- 1.00E+04 No No </=SL100-100 3.10E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 6.00E+02 No No </=SL9.4-9.4 1.00E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 6.00E+02 No No </=SL9.4-9.4 2.70E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 7.50E+01 No No </=SL9.4-9.4 5.30E+01

1,4-Dioxane 123-91-1 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 1.00E+00 Yes Yes >SL9.4-9.4 4.40E+00

1-Methylnaphthalene 90-12-0 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 4.90E+02 No No </=SL9.4-9.4 6.80E+00

2,4 & 2,5-Dimethylphenol dimeth 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.40E+02 No No </=SL19-19 1.20E+01

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.40E+02 No No </=SL9.4-9.4 1.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No NA -- 3.50E+01 Yes Yes >SL9.4-9.4 5.50E+01

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 2.80E+01 No No </=SL9.4-9.4 6.10E+00

4-Chlorophenol 106-48-9 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 3.00E+01 Yes Yes >SL- 5.70E+01

Benzyl Butyl Phthalate 85-68-7 1 : 1 : 1 100.00 7.80E-01 7.80E-01 No NA -- 1.40E+03 No No </=SL9.4-9.4 7.80E-01

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 5.60E+03 No No </=SL9.4-9.4 1.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 1.40E+02 No No </=SL9.4-9.4 5.30E+01

Phenol 108-95-2 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 1.00E+02 No No </=SL9.4-9.4 8.00E+01

Herbicide
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 4.80E-02 4.80E-02 No NA -- 5.00E+01 No No </=SL0.48-0.48 4.80E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 1.62E+01 Yes 3.50E+03 No No </=SL200-200 3.30E+01

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.70E+01 9.70E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 9.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 2.40E+02 No 2.00E+03 No No </=SL10-10 2.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 2.60E+05 No NA -- No EN500-500 1.20E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.00E+03 No No </=SL10-10 1.50E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.70E+04 2.70E+04 Yes 3.80E+03 Yes 5.00E+03 Yes No EN50-50 2.70E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 7.20E+04 No NA -- No EN500-500 2.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.60E+03 4.60E+03 No 3.60E+01 Yes 1.50E+02 Yes Yes >SL10-10 4.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 1.44E+01 Yes 1.00E+02 No No </=SL40-40 1.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 6.30E+03 6.30E+03 Yes 2.60E+03 Yes NA -- No EN1000-1000 6.30E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 8.60E+04 8.60E+04 Yes 1.62E+04 Yes NA -- No EN20000-20000 8.60E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 5.40E+00 5.40E+00 No 5.20E+01 No 5.00E+03 No No </=SL20-20 5.40E+00

P - SA2-MW-1-SSiteShallow Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No 2.80E+03 No 3.50E+03 No No </=SL200-200 3.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 6.00E+02 No 2.00E+03 No No </=SL10-10 1.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 3.80E+05 No NA -- No EN500-500 1.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 1.30E+02 1.30E+02 Yes 9.40E+03 No 5.00E+03 No No EN50-50 1.30E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes 8.60E+04 No NA -- No EN500-500 1.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No 3.40E+03 No 1.50E+02 No No </=SL10-10 3.80E+01

Nickel 7440-02-0 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No 4.20E+01 No 1.00E+02 No No </=SL40-40 3.50E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 5.90E+03 5.90E+03 Yes 1.72E+04 No NA -- No EN1000-1000 5.90E+03

Selenium 7782-49-2 1 : 1 : 1 100.00 7.10E+00 7.10E+00 No NA -- 5.00E+01 No No </=SL10-10 7.10E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 5.00E+03 5.00E+03 Yes 9.60E+04 No NA -- No EN1000-1000 5.00E+03

Zinc 7440-66-6 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No 4.40E+01 No 5.00E+03 No No </=SL20-20 6.80E+00

P - SA2-MW-2-SSiteShallow Groundwater

Metals
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No 2.80E+03 No 3.50E+03 No No </=SL200-200 4.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.90E+01 8.90E+01 No 6.00E+02 No 2.00E+03 No No </=SL10-10 8.90E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 3.80E+05 No NA -- No EN500-500 2.80E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No 9.20E+00 No 1.00E+03 No No </=SL10-10 5.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.40E+02 2.40E+02 Yes 9.40E+03 No 5.00E+03 No No EN50-50 2.40E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 8.60E+04 No NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 9.10E+02 9.10E+02 No 3.40E+03 No 1.50E+02 Yes No </=BKG10-10 9.10E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 4.20E+01 No 1.00E+02 No No </=SL40-40 1.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.40E+03 8.40E+03 Yes 1.72E+04 No NA -- No EN1000-1000 8.40E+03

Selenium 7782-49-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 5.00E+01 No No </=SL10-10 1.40E+01

Sodium 7440-23-5 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 9.60E+04 No NA -- No EN1000-1000 5.30E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 4.40E+01 No 5.00E+03 No No </=SL20-20 1.50E+01

P - SA2-MW-3-SSiteShallow Groundwater

SVOCs

Di-n-butylphthalate 84-74-2 1 : 1 : 1 100.00 9.40E-01 9.40E-01 No NA -- 7.00E+02 No No </=SL9.8-10 9.40E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.35E+01 6.35E+01 No 2.80E+03 No 3.50E+03 No No </=SL200-200 6.35E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 6.00E+02 No 2.00E+03 No No </=SL10-10 1.40E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes 3.80E+05 No NA -- No EN500-500 2.50E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.65E+00 1.65E+00 No 9.20E+00 No 1.00E+03 No No </=SL10-10 1.65E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+02 1.20E+02 Yes 9.40E+03 No 5.00E+03 No No EN50-50 1.20E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.55E+04 3.55E+04 Yes 8.60E+04 No NA -- No EN500-500 3.55E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No 3.40E+03 No 1.50E+02 No No </=SL10-10 4.30E+01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.20E+01 No 1.00E+02 No No </=SL40-40 1.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.55E+03 9.55E+03 Yes 1.72E+04 No NA -- No EN1000-1000 9.55E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 5.65E+04 5.65E+04 Yes 9.60E+04 No NA -- No EN1000-1000 5.65E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.09E+01 1.09E+01 No 4.40E+01 No 5.00E+03 No No </=SL20-20 1.09E+01

Q Central - SA-Q-5SiteShallow Groundwater

VOCs
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 1.00E+02 No No </=SL- 1.80E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 5.00E+00 No No </=SL- 1.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.80E+03 6.80E+03 No 9.60E+03 No 3.50E+03 Yes No </=BKG- 6.80E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 1.40E+01 Yes 1.00E+01 Yes Yes >SL- 1.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No 4.20E+02 Yes 2.00E+03 No No </=SL- 5.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No 8.60E-01 No 4.00E+00 No No </=SL- 6.90E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL- 1.20E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.80E+05 3.80E+05 Yes 6.80E+05 No NA -- No EN- 3.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 1.18E+02 No 1.00E+02 No No </=SL- 2.70E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No 4.00E+01 No 1.00E+03 No No </=SL- 3.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 3.80E+01 No 6.50E+02 No No </=SL- 1.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes 4.80E+04 Yes 5.00E+03 Yes No EN- 5.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No 2.80E+01 No 7.50E+00 Yes No </=BKG- 8.40E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.20E+04 7.20E+04 Yes 1.66E+05 No NA -- No EN- 7.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.90E+03 5.90E+03 No 1.70E+03 Yes 1.50E+02 Yes Yes >SL- 5.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 1.38E+02 No 1.00E+02 No No </=SL- 1.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes 2.20E+04 No NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 5.20E+04 Yes NA -- No EN- 1.90E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No 2.80E+01 No 4.90E+01 No No </=SL- 2.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No 1.34E+02 No 5.00E+03 No No </=SL- 6.00E+01

Q South - AA-Q-10-18SiteShallow Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.55E-01 6.55E-01 No NA -- 1.00E+02 No No </=SL- 6.55E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.20E+00 2. 20E+00 No NA -- 6.00E+00 No No </=SL9.8-9.8 2.20E+00

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 2.80E+02 No No </=SL- 1.80E+00

2,4-D 94-75-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+01 No No </=SL- 1.20E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 1.00E+00 Yes Yes >SL- 5.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.35E+04 1.35E+04 No 6.90E+02 Yes 3.50E+03 Yes Yes >SL- 1.35E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.55E+02 6.55E+02 No 3.60E+02 Yes 2.00E+03 No No </=SL- 6.55E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.55E-01 9.55E-01 No NA -- 4.00E+00 No No </=SL- 9.55E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 2.60E+05 No NA -- No EN- 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No 4.80E+00 Yes 1.00E+03 No No </=SL- 3.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.55E+01 1.55E+01 No NA -- 6.50E+02 No No </=SL- 1.55E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.45E+04 3.45E+04 Yes 4.60E+03 Yes 5.00E+03 Yes No EN- 3.45E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.75E+01 2.75E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.75E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.85E+04 3.85E+04 Yes 5.80E+04 No NA -- No EN- 3.85E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 9.45E+02 9.45E+02 No 2.80E+03 No 1.50E+02 Yes No </=BKG- 9.45E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.25E+02 1.25E+02 No 2.50E+01 Yes 1.00E+02 Yes Yes >SL- 1.25E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 8.50E+03 8.50E+03 Yes 1.16E+04 No NA -- No EN- 8.50E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 2.30E+04 No NA -- No EN- 1.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.95E+01 3.95E+01 No 3.20E+00 Yes 4.90E+01 No No </=SL- 3.95E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.25E+02 1.25E+02 No NA -- 5.00E+03 No No </=SL- 1.25E+02

Q South - SA2-MW-10-SSiteShallow Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 1.00E+02 No No </=SL1-1 4.30E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 7.90E+02 7.90E+02 No 3.60E+02 Yes 2.00E+03 No No </=SL10-10 7.90E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 2.60E+05 No NA -- No EN500-500 1.90E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 4.80E+00 Yes 1.00E+03 No No </=SL10-10 1.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.40E+03 4.40E+03 Yes 4.60E+03 No 5.00E+03 No No EN50-50 4.40E+03

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.10E+04 5.10E+04 Yes 5.80E+04 No NA -- No EN500-500 5.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.70E+03 2.70E+03 No 2.80E+03 No 1.50E+02 Yes No </=BKG10-10 2.70E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Nickel 7440-02-0 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 2.50E+01 Yes 1.00E+02 No No </=SL40-40 3.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 7.10E+04 7.10E+04 Yes 1.16E+04 Yes NA -- No EN0000-10000 7.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes 2.30E+04 Yes NA -- No EN1000-1000 3.90E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 5.00E+03 No No </=SL20-20 1.30E+01

Q South - SA-Q-10SiteShallow Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 6.90E+02 No 3.50E+03 No No </=SL- 1.20E+02

Barium 7440-39-3 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No 3.60E+02 No 2.00E+03 No No </=SL- 2.90E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 2.60E+05 No NA -- No EN- 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.00E+02 No No </=SL- 1.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 6.50E+02 No No </=SL- 2.00E+00

Iron 7439-89-6 1 : 1 : 1 100.00 8.40E+02 8.40E+02 Yes 4.60E+03 No 5.00E+03 No No EN- 8.40E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes 5.80E+04 No NA -- No EN- 3.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 2.80E+03 No 1.50E+02 No No </=SL- 5.10E+01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 2.50E+01 No 1.00E+02 No No </=SL- 1.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 5.00E+03 5.00E+03 Yes 1.16E+04 No NA -- No EN- 5.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 8.20E+03 8.20E+03 Yes 2.30E+04 No NA -- No EN- 8.20E+03

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 3.20E+00 No 4.90E+01 No No </=SL- 1.70E+00

Q South - SA-Q-13SiteShallow Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 6.90E+02 No 3.50E+03 No No </=SL- 3.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No 3.60E+02 No 2.00E+03 No No </=SL- 2.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 2.60E+05 No NA -- No EN- 1.30E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.60E-01 8.60E-01 No 4.80E+00 No 1.00E+03 No No </=SL- 8.60E-01

Iron 7439-89-6 1 : 1 : 1 100.00 8.90E+01 8.90E+01 Yes 4.60E+03 No 5.00E+03 No No EN- 8.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 5.80E+04 No NA -- No EN- 3.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 2.80E+03 No 1.50E+02 Yes No </=BKG- 1.70E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No 2.50E+01 No 1.00E+02 No No </=SL- 8.90E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 4.20E+03 4.20E+03 Yes 1.16E+04 No NA -- No EN- 4.20E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 9.30E+03 9.30E+03 Yes 2.30E+04 No NA -- No EN- 9.30E+03

Q South - SA-Q-15SiteShallow Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 6.90E+02 No 3.50E+03 No No </=SL- 1.10E+02

Barium 7440-39-3 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No 3.60E+02 No 2.00E+03 No No </=SL- 8.10E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 4.30E+05 4.30E+05 Yes 2.60E+05 Yes NA -- No EN- 4.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 1.00E+02 No No </=SL- 7.30E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 4.80E+00 No 1.00E+03 No No </=SL- 2.60E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 6.50E+02 No No </=SL- 2.30E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.70E+03 1.70E+03 Yes 4.60E+03 No 5.00E+03 No No EN- 1.70E+03

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.40E+04 8.40E+04 Yes 5.80E+04 Yes NA -- No EN- 8.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 2.80E+03 No 1.50E+02 Yes No </=BKG- 1.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 2.50E+01 No 1.00E+02 No No </=SL- 1.50E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 1.16E+04 Yes NA -- No EN- 2.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 2.30E+04 Yes NA -- No EN- 1.10E+05

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 5.00E+03 No No </=SL- 1.30E+01

Q South - SA-Q-16SiteShallow Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 6.90E+02 No 3.50E+03 No No </=SL- 2.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No 3.60E+02 No 2.00E+03 No No </=SL- 2.70E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 2.60E+05 No NA -- No EN- 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.00E+02 No No </=SL- 1.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 6.50E+02 No No </=SL- 1.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.20E+02 4.20E+02 Yes 4.60E+03 No 5.00E+03 No No EN- 4.20E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 5.80E+04 No NA -- No EN- 2.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 2.80E+03 No 1.50E+02 Yes No </=BKG- 1.70E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 2.50E+01 No 1.00E+02 No No </=SL- 4.20E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 5.40E+03 5.40E+03 Yes 1.16E+04 No NA -- No EN- 5.40E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 2.30E+04 No NA -- No EN- 1.30E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Ground 
WaterSL (f)
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 3.20E+00 No 4.90E+01 No No </=SL- 2.40E+00

Q South - SA-Q-9SiteShallow Groundwater

VOCs

Chlorodibromomethane 124-48-1 1 : 1 : 1 100.00 4.40E-01 4.40E-01 No NA -- 8.00E+01 No No </=SL- 4.40E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 6.90E+02 No 3.50E+03 No No </=SL- 1.00E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 3.60E+02 No 2.00E+03 No No </=SL- 1.90E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 2.60E+05 No NA -- No EN- 1.20E+05

Copper 7440-50-8 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 6.50E+02 No No </=SL- 1.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.00E+02 3.00E+02 Yes 4.60E+03 No 5.00E+03 No No EN- 3.00E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 5.80E+04 No NA -- No EN- 3.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No 2.80E+03 No 1.50E+02 No No </=SL- 2.90E+01

Nickel 7440-02-0 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No 2.50E+01 No 1.00E+02 No No </=SL- 5.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 5.00E+03 5.00E+03 Yes 1.16E+04 No NA -- No EN- 5.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 7.80E+03 7.80E+03 Yes 2.30E+04 No NA -- No EN- 7.80E+03

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 3.20E+00 No 4.90E+01 No No </=SL- 2.60E+00

R - B-24ASiteShallow Groundwater

VOCs

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+00 Yes Yes >SL- 2.20E+02

Acetone 67-64-1 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No NA -- 6.30E+03 Yes Yes >SL- 2.20E+04

Benzene 71-43-2 1 : 1 : 1 100.00 8.30E+02 8.30E+02 No NA -- 5.00E+00 Yes Yes >SL- 8.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.00E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No NA -- 8.00E+01 No No </=SL- 6.50E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.40E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+03 No No </=SL- 1.60E+02

SVOCs

2,4,5-Trichlorophenol 95-95-4 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No NA -- 7.00E+02 Yes Yes >SL- 1.30E+04

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.50E+04 1.50E+04 No NA -- 1.00E+01 Yes Yes >SL- 1.50E+04
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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WaterSL (f)

(ug/L)
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COPC? 
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RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No NA -- 2.10E+01 Yes Yes >SL- 2.10E+04

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.40E+05 1.40E+05 No NA -- 3.50E+01 Yes Yes >SL- 1.40E+05

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 3.50E+02 Yes Yes >SL- 1.80E+03

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 3.50E+00 Yes Yes >SL- 1.30E+03

Phenol 108-95-2 1 : 1 : 1 100.00 1.00E+05 1.00E+05 No NA -- 1.00E+02 Yes Yes >SL- 1.00E+05

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 4.10E+04 4.10E+04 No NA -- 7.00E+01 Yes Yes >SL- 4.10E+04

Dichlorprop 120-36-5 1 : 1 : 1 100.00 3.40E+03 3.40E+03 No NA -- 2.90E+02 Yes Yes >SL- 3.40E+03

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.60E+03 2.60E+03 No 1.62E+01 Yes 3.50E+03 No No </=SL- 2.60E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 2.40E+02 No 2.00E+03 No No </=SL- 1.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 7.80E-01 7.80E-01 No NA -- 4.00E+00 No No </=SL- 7.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 5.80E+05 5.80E+05 Yes 2.60E+05 Yes NA -- No EN- 5.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.00E+03 No No </=SL- 3.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 6.50E+02 No No </=SL- 1.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.20E+03 5.20E+03 Yes 3.80E+03 Yes 5.00E+03 Yes No EN- 5.20E+03

Lead 7439-92-1 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 7.50E+00 No No </=SL- 6.10E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 7.20E+04 No NA -- No EN- 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.70E+03 2.70E+03 No 3.60E+01 Yes 1.50E+02 Yes Yes >SL- 2.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.10E+01 9.10E+01 No 1.44E+01 Yes 1.00E+02 No No </=SL- 9.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes 2.60E+03 Yes NA -- No EN- 4.90E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No NA -- 5.00E+01 No No </=SL- 7.20E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+06 1.50E+06 Yes 1.62E+04 Yes NA -- No EN- 1.50E+06

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 4.90E+01 No No </=SL- 3.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 5.20E+01 Yes 5.00E+03 No No </=SL- 4.10E+02

S - SA-S-2SiteShallow Groundwater

VOCs
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Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzene 71-43-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 5.00E+00 No No </=SL- 1.60E+00

Chloroethane 75-00-3 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No NA -- 4.60E+00 No No </=SL- 4.60E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 1.00E+03 No No </=SL- 1.90E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+04 No No </=SL- 3.00E+00

SVOCs

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 5.60E+03 No No </=SL- 1.60E+00

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 7.00E+01 No No </=SL- 2.90E-01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 1.00E+00 No No </=SL- 3.00E-01

Metals

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 7.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 3.60E+02 No 2.00E+03 No No </=SL- 3.40E+02

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL- 1.20E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 2.00E+05 No NA -- No EN- 1.90E+05

Copper 7440-50-8 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No 3.80E+00 Yes 6.50E+02 No No </=SL- 3.90E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes 4.00E+03 Yes 5.00E+03 Yes No EN- 4.60E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes 6.40E+04 No NA -- No EN- 2.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.60E+03 2.60E+03 No 1.84E+02 Yes 1.50E+02 Yes Yes >SL- 2.60E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 2.20E+03 2.20E+03 Yes 8.80E+04 No NA -- No EN- 2.20E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 Yes 4.80E+03 No NA -- No EN- 2.30E+03

Zinc 7440-66-6 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No 1.88E+01 No 5.00E+03 No No </=SL- 4.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
Level? (g)

COPC? 
(h) ReasonCAS

RAGS PART D TABLE 2.6
COPC SELECTION - SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration in off-site sampling location listed for Site well in Appendix C, calculated in Appendix C.
(f) Groundwater screening levels were used according to the following hierarchy:
       1) Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 III. Adm. Code 620.410. February 2, 2002.
       2) USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. Maximum Contaminant Levels. 
       3) IEPA, 2002. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. 
       Class I  values.  February 5, 2002.
       4) Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA (IEPA) Toxicity Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-
TACO 
         Chemical Remediation Objectives.
       5) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water.
(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level. The average is used for lead based on the model used to evaluate lead exposure 
(Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 
1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is 
greater than the background concentration and if the maximum detected concentration is greater than the soil screening level.
(i) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - LEACH-0-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No NA -- 2.00E+02 No No </=SL5-5 9.60E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 7.00E+02 No No </=SL5-5 3.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 7.00E+01 No No </=SL10-10 2.00E+00

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.00E+01 J 2.00E+01 J No NA -- 4.20E+03 No No </=SL50-50 2.00E+01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 2.00E+03 No No </=SL50-50 2.10E+02

Acetone 67-64-1 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 6.30E+03 No No </=SL125-125 1.60E+02

Benzene 71-43-2 1 : 1 : 1 100.00 9.20E+02 9.20E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 9.20E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL5-5 2.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+03 J 1.70E+03 J No NA -- 1.00E+02 Yes Yes >SL10-10 1.70E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 8.00E+01 No No </=SL5-5 8.00E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 7.00E+02 No No </=SL5-5 2.90E+02

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 5.00E+00 No No </=SL5-5 2.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 1.00E+03 No No </=SL5-5 1.00E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 5.00E+00 No No </=SL5-5 2.10E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 2.00E+00 No No </=SL5-5 1.50E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.00E+04 No No </=SL10-10 1.70E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 6.00E+02 No No </=SL250-250 3.80E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 3.50E+01 Yes Yes >SL250-250 3.30E+02

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 1.40E+02 Yes Yes >SL250-250 5.70E+02

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 3.50E+00 Yes Yes >SL250-250 8.00E+01

Q North - LEACH-Q-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 5 : 5 : 5 100.00 7.35E+00 1.50E+01 No NA -- 2.00E+02 No No </=SL20-20 1.25E+01

1,1,2-Trichloroethane 79-00-5 2 : 5 : 5 40.00 2.60E+00 3.60E+00 No NA -- 5.00E+00 No No </=SL10-20 3.10E+00

1,1-Dichloroethane 75-34-3 1 : 5 : 5 20.00 3.10E+00 3.10E+00 No NA -- 7.00E+02 No No </=SL10-20 3.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,2-Dichloroethane 107-06-2 5 : 5 : 5 100.00 1.20E+03 2.30E+03 No NA -- 5.00E+00 Yes Yes >SL20-20 1.95E+03

1,2-Dichloroethene (total) 540-59-0 4 : 5 : 5 80.00 8.25E+00 J 1.30E+01 No NA -- 7.00E+01 No No </=SL20-40 1.06E+01

2-Butanone 78-93-3 3 : 5 : 5 60.00 3.40E+01 J 4.70E+01 No NA -- 4.20E+03 No No </=SL100-200 4.07E+01

4-Methyl-2-pentanone 108-10-1 5 : 5 : 5 100.00 3.70E+02 9.95E+02 No NA -- 2.00E+03 No No </=SL200-200 7.51E+02

Acetone 67-64-1 5 : 5 : 5 100.00 3.40E+02 2.10E+03 No NA -- 6.30E+03 No No </=SL500-500 1.06E+03

Benzene 71-43-2 5 : 5 : 5 100.00 3.50E+02 5.10E+02 No NA -- 5.00E+00 Yes Yes >SL20-20 4.39E+02

Carbon Disulfide 75-15-0 1 : 5 : 5 20.00 3.30E+01 3.30E+01 No NA -- 7.00E+02 No No </=SL10-20 3.30E+01

Chlorobenzene 108-90-7 5 : 5 : 5 100.00 9.00E+02 1.80E+03 No NA -- 1.00E+02 Yes Yes >SL20-20 1.39E+03

Chloroform 67-66-3 5 : 5 : 5 100.00 4.50E+01 7.00E+01 No NA -- 8.00E+01 No No </=SL20-20 5.83E+01

Chloromethane 74-87-3 1 : 5 : 5 20.00 9.20E+00 J 9.20E+00 J No NA -- 1.60E+02 No No </=SL10-20 9.20E+00

Dichloromethane 75-09-2 5 : 5 : 5 100.00 3.40E+01 5.50E+01 No NA -- 5.00E+00 Yes Yes >SL100-100 4.63E+01

Ethylbenzene 100-41-4 5 : 5 : 5 100.00 3.25E+01 5.45E+01 No NA -- 7.00E+02 No No </=SL20-20 4.74E+01

Tetrachloroethene 127-18-4 5 : 5 : 5 100.00 8.25E+01 1.40E+02 No NA -- 5.00E+00 Yes Yes >SL20-20 1.07E+02

Toluene 108-88-3 5 : 5 : 5 100.00 9.25E+02 J 1.20E+03 No NA -- 1.00E+03 Yes Yes >SL20-20 1.07E+03

Trichloroethylene 79-01-6 5 : 5 : 5 100.00 1.80E+01 3.00E+01 No NA -- 5.00E+00 Yes Yes >SL20-20 2.18E+01

Vinyl chloride 75-01-4 2 : 4 : 5 50.00 4.10E+00 5.60E+00 No NA -- 2.00E+00 Yes Yes >SL10-20 4.85E+00

Xylenes, Total 1330-20-7 5 : 5 : 5 100.00 3.05E+02 5.70E+02 No NA -- 1.00E+04 No No </=SL40-40 4.33E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 5 25.00 4.70E+01 4. 70E+01 No NA -- 7.00E+01 No No </=SL100-3800 4.70E+01

1,2-Dichlorobenzene 95-50-1 4 : 5 : 5 80.00 1.95E+02 4.00E+02 No NA -- 6.00E+02 No No </=SL100-3800 2.94E+02

1,3-Dichlorobenzene 541-73-1 1 : 4 : 5 25.00 3.65E+01 3.65E+01 No NA -- 6.00E+02 No No </=SL100-3800 3.65E+01

1,4-Dichlorobenzene 106-46-7 1 : 4 : 5 25.00 8.15E+01 8.15E+01 No NA -- 7.50E+01 Yes Yes >SL100-3800 8.15E+01

2-Chlorophenol 95-57-8 5 : 5 : 5 100.00 5.00E+03 1.30E+04 J No NA -- 3.50E+01 Yes Yes >SL100-2000 8.96E+03

Naphthalene 91-20-3 3 : 4 : 5 75.00 1.20E+03 1.90E+03 No NA -- 1.40E+02 Yes Yes >SL100-3800 1.47E+03

Nitrobenzene 98-95-3 5 : 5 : 5 100.00 8.10E+02 1.70E+03 No NA -- 3.50E+00 Yes Yes >SL100-2000 1.42E+03

R - LEACH-R-1SiteLeachate

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 4 : 4 25.00 2.30E+01 2.30E+01 No NA -- 2.00E+02 No No </=SL10-200000 2.30E+01

1,1,2-Trichloroethane 79-00-5 1 : 4 : 4 25.00 1.20E+02 1.20E+02 No NA -- 5.00E+00 Yes Yes >SL10-200000 1.20E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,1-Dichloroethylene 75-35-4 2 : 4 : 4 50.00 1.80E+02 3.10E+02 No NA -- 7.00E+00 Yes Yes >SL10-200000 2.45E+02

1,2-Dichloroethane 107-06-2 4 : 4 : 4 100.00 4.70E+04 1.97E+06 No NA -- 5.00E+00 Yes Yes >SL000-200000 5.31E+05

1,2-Dichloroethene (total) 540-59-0 4 : 4 : 4 100.00 1.30E+04 1.20E+06 No NA -- 7.00E+01 Yes Yes >SL2000-400000 3.12E+05

1,2-Dichloropropane 78-87-5 1 : 4 : 4 25.00 1.00E+01 1.00E+01 No NA -- 5.00E+00 Yes Yes >SL10-200000 1.00E+01

2-Butanone 78-93-3 3 : 4 : 4 75.00 7.90E+03 1.20E+04 No NA -- 4.20E+03 Yes Yes >SL0000-200000 9.72E+03

4-Methyl-2-pentanone 108-10-1 1 : 4 : 4 25.00 2.10E+03 2.10E+03 No NA -- 2.00E+03 Yes Yes >SL00-2000000 2.10E+03

Acetone 67-64-1 3 : 4 : 4 75.00 3.20E+04 8.00E+04 No NA -- 6.30E+03 Yes Yes >SL5000-500000 5.10E+04

Benzene 71-43-2 4 : 4 : 4 100.00 5.90E+03 1.47E+06 No NA -- 5.00E+00 Yes Yes >SL000-200000 3.72E+05

Carbon Disulfide 75-15-0 1 : 4 : 4 25.00 5.20E+02 5.20E+02 No NA -- 7.00E+02 No No </=SL10-200000 5.20E+02

Chlorobenzene 108-90-7 4 : 4 : 4 100.00 1.10E+03 1.03E+06 No NA -- 1.00E+02 Yes Yes >SL10-200000 2.59E+05

Chloroform 67-66-3 4 : 4 : 4 100.00 2.00E+03 3.07E+05 No NA -- 8.00E+01 Yes Yes >SL000-200000 7.85E+04

Chloromethane 74-87-3 1 : 4 : 4 25.00 1.51E+05 1.51E+05 No NA -- 1.60E+02 Yes Yes >SL10-200000 1.51E+05

Dichloromethane 75-09-2 3 : 4 : 4 75.00 1.90E+03 2.50E+03 No NA -- 5.00E+00 Yes Yes >SL000-100000 2.28E+03

Ethylbenzene 100-41-4 2 : 4 : 4 50.00 1.70E+02 3.67E+05 No NA -- 7.00E+02 Yes Yes >SL10-200000 1.83E+05

Styrene 100-42-5 1 : 4 : 4 25.00 1.90E+01 1.90E+01 No NA -- 1.00E+02 No No </=SL10-200000 1.90E+01

Tetrachloroethene 127-18-4 4 : 4 : 4 100.00 1.80E+04 6.87E+07 No NA -- 5.00E+00 Yes Yes >SL000-100000 1.72E+07

Toluene 108-88-3 4 : 4 : 4 100.00 1.60E+04 1.73E+07 No NA -- 1.00E+03 Yes Yes >SL000-200000 4.35E+06

Trichloroethylene 79-01-6 4 : 4 : 4 100.00 1.00E+05 7.97E+07 No NA -- 5.00E+00 Yes Yes >SL000-100000 2.00E+07

Vinyl chloride 75-01-4 1 : 4 : 4 25.00 1.50E+02 1.50E+02 No NA -- 2.00E+00 Yes Yes >SL10-200000 1.50E+02

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 4.70E+02 J 1.07E+06 No NA -- 1.00E+04 Yes Yes >SL20-400000 3.56E+05

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 4 25.00 2.77E+04 2. 77E+04 No NA -- 7.00E+01 Yes Yes >SL1000-25000 2.77E+04

1,2-Dichlorobenzene 95-50-1 2 : 4 : 4 50.00 2.70E+03 2.33E+04 No NA -- 6.00E+02 Yes Yes >SL1000-25000 1.30E+04

1,4-Dichlorobenzene 106-46-7 2 : 4 : 4 50.00 7.60E+03 3.77E+04 No NA -- 7.50E+01 Yes Yes >SL1000-25000 2.26E+04

2-Chlorophenol 95-57-8 4 : 4 : 4 100.00 1.10E+04 1.09E+05 J No NA -- 3.50E+01 Yes Yes >SL1000-25000 3.86E+04

2-Methylnaphthalene 91-57-6 2 : 4 : 4 50.00 8.20E+02 1.62E+04 No NA -- 2.80E+01 Yes Yes >SL1000-25000 8.53E+03

Naphthalene 91-20-3 1 : 4 : 4 25.00 5.60E+03 5.60E+03 No NA -- 1.40E+02 Yes Yes >SL1000-25000 5.60E+03

O - AA-CLAY-2-22SiteMid Groundwater

VOCs
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 No NA -- 2.00E+02 Yes Yes >SL- 2.30E+04

1,1,2,2-Tetrachloroethane 79-34-5 1 : 1 : 1 100.00 4.00E+02 4. 00E+02 No NA -- 4.20E+02 No No </=SL- 4.00E+02

1,1,2-Trichloroethane 79-00-5 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No NA -- 5.00E+00 Yes Yes >SL- 6.70E+02

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 7.00E+02 Yes Yes >SL- 1.20E+04

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 7.00E+00 Yes Yes >SL- 2.10E+03

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 4.00E+04 4.00E+04 No NA -- 7.00E+01 Yes Yes >SL- 4.00E+04

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No NA -- 2.00E+03 No No </=SL- 1.50E+03

Benzene 71-43-2 1 : 1 : 1 100.00 6.30E+04 6.30E+04 No NA -- 5.00E+00 Yes Yes >SL- 6.30E+04

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+03 4.80E+03 No NA -- 1.00E+02 Yes Yes >SL- 4.80E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No NA -- 8.00E+01 Yes Yes >SL- 6.10E+02

Dichloromethane 75-09-2 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No NA -- 5.00E+00 Yes Yes >SL- 2.70E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 7.00E+02 Yes Yes >SL- 1.60E+03

Toluene 108-88-3 1 : 1 : 1 100.00 3.40E+04 3.40E+04 No NA -- 1.00E+03 Yes Yes >SL- 3.40E+04

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No NA -- 5.00E+00 Yes Yes >SL- 6.90E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No NA -- 2.00E+00 Yes Yes >SL- 5.10E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 6.70E+03 6.70E+03 No NA -- 1.00E+04 No No </=SL- 6.70E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 7.00E+01 No No </=SL- 4.20E+01

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No NA -- 6.00E+02 Yes Yes >SL- 1.90E+03

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 7.50E+01 Yes Yes >SL- 1.60E+03

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No NA -- 2.80E+01 Yes Yes >SL- 7.30E+01

Acenaphthene 83-32-9 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 4.20E+02 No No </=SL- 3.60E+00

Fluorene 86-73-7 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 2.80E+02 No No </=SL- 3.50E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.40E+02 No No </=SL- 1.10E+02

Phenanthrene 85-01-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 2.10E+03 No No </=SL- 1.30E+01

O - AA-O-3-28SiteMid Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 1.00E+02 No No </=SL1-1 4.80E-01

O - SA-O-2SiteMid Groundwater
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.00E+02 No No </=SL- 1.20E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.50E+00 5.50E+00 No NA -- 7.00E+02 No No </=SL- 5.50E+00

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 4.50E-01 4.50E-01 No NA -- 5.00E+00 No No </=SL- 4.50E-01

Benzene 71-43-2 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 5.00E+00 No No </=SL- 3.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 1.00E+02 No No </=SL- 4.40E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 7.00E+02 No No </=SL- 4.00E+00

Toluene 108-88-3 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No NA -- 1.00E+03 No No </=SL- 9.70E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+04 No No </=SL- 2.10E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 6.00E+02 No No </=SL- 3.00E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No NA -- 6.00E+02 No No </=SL- 6.20E-01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.50E+01 No No </=SL- 1.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 3.50E+01 No No </=SL- 1.50E+00

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 2.80E+01 No No </=SL- 9.50E-01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 8.30E-01 8.30E-01 No NA -- 2.10E+03 No No </=SL- 8.30E-01

O - SA-O-3SiteMid Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 3.75E+00 3.75E+00 No NA -- 2.00E+02 No No </=SL- 3.75E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.05E+01 1.05E+01 No 9.70E+00 Yes 7.00E+02 No No </=SL- 1.05E+01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 1.95E+00 1.95E+00 No 6.90E+00 No 7.00E+00 No No </=SL- 1.95E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 4.50E+01 4.50E+01 No 3.40E+01 Yes 7.00E+01 No No </=SL- 4.50E+01

Benzene 71-43-2 1 : 1 : 1 100.00 7.35E+00 7.35E+00 No NA -- 5.00E+00 Yes Yes >SL- 7.35E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.15E+01 2.15E+01 No NA -- 1.00E+02 No No </=SL- 2.15E+01

Chloroform 67-66-3 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 8.00E+01 No No </=SL- 1.10E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No NA -- 7.00E+02 No No </=SL- 4.90E+00

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.35E+01 2.35E+01 No NA -- 5.00E+00 Yes Yes >SL- 2.35E+01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 5.00E+00 Yes Yes >SL- 2.20E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+04 No No </=SL- 1.90E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.05E+00 3.05E+00 No NA -- 6.00E+02 No No </=SL- 3.05E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.65E+00 1.65E+00 No NA -- 7.50E+01 No No </=SL- 1.65E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.55E+00 1.55E+00 No NA -- 3.50E+01 No No </=SL- 1.55E+00

O - SA-O-4SiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 5.00E+00 No No </=SL- 5.90E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 1.00E+02 No No </=SL- 4.30E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+02 No No </=SL- 1.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 1.00E+04 No No </=SL- 7.30E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 6.00E+02 No No </=SL- 3.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 7.50E+01 No No </=SL- 2.60E+00

O North -  AA-CLAY-1-26SiteMid Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 9.70E+00 No 7.00E+02 No No </=SL- 1.80E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 3.40E+01 No 7.00E+01 No No </=SL- 1.00E+01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 5.00E+00 No No </=SL- 1.70E+00

O North -  GM-60ASiteMid Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 1.00E+02 No No </=SL- 1.00E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 6.00E+02 No No </=SL- 1.90E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.50E+01 No No </=SL- 1.40E+00

O South - AA-O-5-22SiteMid Groundwater

SVOCs

Anthracene 120-12-7 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No NA -- 2.10E+03 No No </=SL- 9.60E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Phenanthrene 85-01-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 2.10E+03 No No </=SL- 1.30E+01

P - AA-P-1-24SiteMid Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 7.50E+00 7.50E+00 No NA -- 4.20E+03 No No </=SL10-10 7.50E+00

Acetone 67-64-1 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 6.30E+03 No No </=SL25-25 3.40E+01

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.30E-01 J 3.30E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.30E-01

P - AA-P-2-24SiteMid Groundwater

VOCs

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.40E-01 J 3.40E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.40E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.60E-01 8.60E-01 No NA -- 7.00E+02 No No </=SL1-1 8.60E-01

P - AA-P-4-22SiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No NA -- 5.00E+00 No No </=SL- 9.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+02 No No </=SL- 1.40E+00

P - AA-P-5-34SiteMid Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 7.00E+02 No No </=SL- 8.40E-01

P - OSAA-1-26SiteMid Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.20E+03 No No </=SL10-10 1.90E+00

P - SA-P-1SiteMid Groundwater

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 J 1.20E+00 J No NA -- 6.00E+02 No No </=SL- 1.20E+00

P - SA-P-2SiteMid Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 4.20E+03 No No </=SL- 7.30E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 7.70E+00 7.70E+00 No NA -- 2.00E+03 No No </=SL- 7.70E+00

Acetone 67-64-1 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 6.30E+03 No No </=SL- 1.90E+02

Benzene 71-43-2 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 5.00E+00 No No </=SL- 4.20E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 7.00E+02 No No </=SL- 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.70E+00 8.70E+00 No NA -- 1.00E+02 No No </=SL- 8.70E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 5.00E+00 No No </=SL- 4.30E+00

P - SA-P-3SiteMid Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No NA -- 7.00E+02 No No </=SL- 9.60E-01

Q Central - SA-Q-6SiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+00 Yes Yes >SL- 2.20E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 7.00E+02 No No </=SL- 2.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.80E+02

Toluene 108-88-3 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No NA -- 1.00E+03 No No </=SL- 9.20E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 2.00E+00 No No </=SL- 9.30E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+04 No No </=SL- 1.90E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.30E+00 J 6.30E+00 J No NA -- 7.50E+01 No No </=SL- 6.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.00E+00 J 1.00E+00 J No NA -- 3.50E+01 No No </=SL- 1.00E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 9.60E+00 J 9.60E+00 J No NA -- 1.40E+02 No No </=SL- 9.60E+00

Q Central - SA-Q-7SiteMid Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.00E+02 No No </=SL- 2.20E+00

Q North - SA-Q-1SiteMid Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 7.00E+02 No No </=SL- 1.60E+02

Benzene 71-43-2 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 5.00E+00 Yes Yes >SL- 1.00E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+03

Chloroethane 75-00-3 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 4.60E+00 Yes Yes >SL- 3.50E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 6.00E+02 No No </=SL- 2.30E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 6.00E+02 No No </=SL- 3.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 7.50E+01 No No </=SL- 3.60E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.80E+00 J 8.80E+00 J No NA -- 3.50E+01 No No </=SL- 8.80E+00

Q South - AA-Q-6-24SiteMid Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 6.30E+03 No No </=SL62-120 5.70E+01

Benzene 71-43-2 1 : 1 : 1 100.00 4.75E+02 4.75E+02 No NA -- 5.00E+00 Yes Yes >SL2.5-5 4.75E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 6.10E+01 6.10E+01 No NA -- 7.00E+02 No No </=SL2.5-5 6.10E+01

Toluene 108-88-3 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No NA -- 1.00E+03 No No </=SL2.5-5 6.80E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.55E+01 2.55E+01 No NA -- 1.00E+04 No No </=SL5-10 2.55E+01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 4.55E+02 J 4.55E+02 J No NA -- 2.80E+01 Yes Yes >SL40-40 4.55E+02

Acenaphthene 83-32-9 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 4.20E+02 No No </=SL10-10 7.40E+00

Anthracene 120-12-7 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 2.10E+03 No No </=SL10-10 6.50E-01

Dibenzofuran 132-64-9 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No NA -- 1.40E+01 No No </=SL10-10 4.90E+00

Fluorene 86-73-7 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No NA -- 2.80E+02 No No </=SL10-10 9.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 9.55E+01 J 9.55E+01 J No NA -- 1.40E+02 No No </=SL10-10 9.55E+01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No NA -- 2.10E+03 No No </=SL10-10 1.70E+01

Q South - AA-Q-7-24SiteMid Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 7.00E+01 No No </=SL2-2 2.20E-01

Benzene 71-43-2 1 : 1 : 1 100.00 7.10E-01 7.10E-01 No NA -- 5.00E+00 No No </=SL1-1 7.10E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.50E+01 9.50E+01 No NA -- 1.00E+02 No No </=SL1-1 9.50E+01

Chloroethane 75-00-3 1 : 1 : 1 100.00 8.70E-01 8.70E-01 No NA -- 4.60E+00 No No </=SL1-1 8.70E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+02 No No </=SL1-1 8.80E-01

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 3.50E+01 No No </=SL10-10 3.60E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.40E+02 No No </=SL10-10 2.20E+00

Q South - AA-Q-8-24SiteMid Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 7.00E+01 No No </=SL2-2 2.80E+00

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.70E-01 1.70E-01 No NA -- 5.00E+00 No No </=SL1-1 1.70E-01

Q South - Piez-7SSiteMid Groundwater

VOCs

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL- 1.00E+00

Q South - SA2-MW-9-SSiteMid Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.80E+00 J 1.80E+00 J No NA -- 7.00E+02 No No </=SL2-2 1.80E+00

Chloroform 67-66-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 8.00E+01 No No </=SL1-1 1.00E+00

Toluene 108-88-3 1 : 1 : 1 100.00 6.30E-01 6.30E-01 No NA -- 1.00E+03 No No </=SL1-1 6.30E-01

Q South - SA-Q-11SiteMid Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.60E-01 5.60E-01 No NA -- 7.00E+02 No No </=SL- 5.60E-01

Q South - SA-Q-12SiteMid Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 1.00E+02 No No </=SL- 7.40E+00

Q South - SA-Q-14SiteMid Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No NA -- 1.00E+02 No No </=SL- 6.50E+01

Chloroethane 75-00-3 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 4.60E+00 No No </=SL- 1.50E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.00E+00 No No </=SL- 1.20E+00

Revised HHRA
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.50E+01 No No </=SL- 1.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 3.50E+01 No No </=SL- 1.20E+00

R - AA-R-1-28SiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No NA -- 5.00E+00 Yes Yes >SL10-10 5.10E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No NA -- 1.00E+02 Yes Yes >SL10-10 2.00E+03

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 1.60E+02 No No </=SL10-10 3.20E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 7.00E+02 No No </=SL10-10 4.60E+01

Toluene 108-88-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+03 No No </=SL10-10 1.10E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.00E+04 No No </=SL20-20 1.20E+01

SVOCs

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 1.00E+01 Yes Yes >SL500-500 3.60E+02

R - B-22ASiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No NA -- 5.00E+00 Yes Yes >SL- 7.80E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.70E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 6.00E+02 No No </=SL- 1.20E+02

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 6.00E+02 No No </=SL- 1.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 7.50E+01 Yes Yes >SL- 3.00E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 3.50E+01 Yes Yes >SL- 8.00E+01

Fluorene 86-73-7 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 2.80E+02 No No </=SL- 3.90E+00

R - B-25ASiteMid Groundwater

VOCs

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 9.10E+03 9.10E+03 No NA -- 5.00E+00 Yes Yes >SL- 9.10E+03

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 2.00E+03 No No </=SL- 2.60E+02

Acetone 67-64-1 1 : 1 : 1 100.00 5.00E+03 5.00E+03 No NA -- 6.30E+03 No No </=SL- 5.00E+03

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 12 of 17

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.50E+03 3.50E+03 No NA -- 1.00E+02 Yes Yes >SL- 3.50E+03

Chloroethane 75-00-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 4.60E+00 Yes Yes >SL- 1.60E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+03 No No </=SL- 1.70E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.00E+04 5.00E+04 No NA -- 3.50E+01 Yes Yes >SL- 5.00E+04

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 3.20E+03 3.20E+03 No NA -- 3.50E+00 Yes Yes >SL- 3.20E+03

R - B-28ASiteMid Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.40E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.40E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No NA -- 3.50E+01 No No </=SL- 8.90E+00

S - AA-S-1-24SiteMid Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 7.00E+01 No No </=SL2-2 3.00E-01

Benzene 71-43-2 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 5.00E+00 No No </=SL1-1 3.00E+00

Toluene 108-88-3 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 1.00E+03 No No </=SL1-1 4.10E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 2.00E+00 No No </=SL1-1 3.20E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No NA -- 6.00E+02 No No </=SL10-10 1.50E+00

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 1.80E+00 J 1.80E+00 J No NA -- 1.00E+01 No No </=SL10-10 1.80E+00

S - AA-S-2-28SiteMid Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 4.20E+03 No No </=SL10-10 6.80E+00

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 2.00E+03 No No </=SL10-10 1.80E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.00E+03 No No </=SL10-10 2.00E+00

S - AA-S-3-24SiteMid Groundwater
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 4.20E+03 No No </=SL10-10 6.80E+00

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 2.00E+03 No No </=SL10-10 1.30E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No NA -- 5.00E+00 No No </=SL1-1 1.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 1.00E+02 No No </=SL1-1 1.80E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 2.00E+03 No No </=SL10-10 1.90E+00

Toluene 108-88-3 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 1.00E+03 No No </=SL1-1 4.10E-01

S - SA-S-1SiteMid Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 8.45E+00 8.45E+00 No NA -- 2.00E+02 No No </=SL- 8.45E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 7.00E+02 No No </=SL- 7.60E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 7.00E+01 No No </=SL- 6.70E+00

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 2.00E+03 No No </=SL- 2.10E+01

Benzene 71-43-2 1 : 1 : 1 100.00 7.35E+00 7.35E+00 No NA -- 5.00E+00 Yes Yes >SL- 7.35E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.55E+00 1.55E+00 No NA -- 1.00E+02 No No </=SL- 1.55E+00

Chloroethane 75-00-3 1 : 1 : 1 100.00 7.35E+00 7.35E+00 No NA -- 4.60E+00 Yes Yes >SL- 7.35E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 5.00E+00 No No </=SL- 1.80E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 7.00E+02 No No </=SL- 2.30E+01

Toluene 108-88-3 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 1.00E+03 No No </=SL- 2.60E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 1.00E+04 No No </=SL- 1.80E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 6.00E+02 No No </=SL- 2.20E+00

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 1.00E+01 No No </=SL- 2.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 1.40E+02 No No </=SL9.4-9.4 1.30E+00

O - AA-O-1-16SiteShallow Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 7.00E+02 No No </=SL1-1 2.40E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.00E+01 No No </=SL2-2 3.00E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzene 71-43-2 1 : 1 : 1 100.00 1.00E-01 1.00E-01 No NA -- 5.00E+00 No No </=SL1-1 1.00E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 1.00E+02 No No </=SL1-1 7.80E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 2.00E+00 No No </=SL1-1 3.50E-01

O - AA-O-2-13SiteShallow Groundwater

VOCs

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 7.00E+02 No No </=SL1-1 1.90E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 1.00E+03 No No </=SL1-1 3.60E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No NA -- 1.00E+04 No No </=SL2-2 4.90E-01

O - GM-19ASiteShallow Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 8.80E+00 8.80E+00 No NA -- 2.00E+02 No No </=SL- 8.80E+00

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.45E+01 1.45E+01 No 9.70E+00 Yes 7.00E+02 No No </=SL- 1.45E+01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 3.65E+00 3.65E+00 No 6.90E+00 No 7.00E+00 No No </=SL- 3.65E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.45E+01 6.45E+01 No 3.40E+01 Yes 7.00E+01 No No </=SL- 6.45E+01

Benzene 71-43-2 1 : 1 : 1 100.00 6.35E+00 6.35E+00 No NA -- 5.00E+00 Yes Yes >SL- 6.35E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL- 1.30E+01

Chloroform 67-66-3 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 8.00E+01 No No </=SL- 9.50E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL5-5 1.50E+00

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.10E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 5.00E+00 Yes Yes >SL- 5.30E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.65E+00 1.65E+00 No 8.00E-01 Yes 2.00E+00 No No </=SL- 1.65E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 1.00E+04 No No </=SL- 3.60E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.45E+00 2.45E+00 No NA -- 6.00E+02 No No </=SL- 2.45E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 7.50E+01 No No </=SL- 1.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.15E+00 4.15E+00 No NA -- 3.50E+01 No No </=SL- 4.15E+00

O - SA2-MW-4-SSiteShallow Groundwater

VOCs

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 15 of 17

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,2,4-Trimethylbenzene 95-63-6 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 3.50E+02 No No </=SL- 3.90E+01

Benzene 71-43-2 1 : 1 : 1 100.00 4.40E+03 4.40E+03 No NA -- 5.00E+00 Yes Yes >SL50-50 4.40E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No NA -- 1.00E+02 Yes Yes >SL100-100 1.10E+04

Chloroethane 75-00-3 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No NA -- 4.60E+00 Yes Yes >SL50-50 6.50E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No NA -- 7.00E+02 No No </=SL50-50 6.90E+01

Isopropylbenzene 98-82-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.00E+02 No No </=SL- 1.30E+01

n-Propylbenzene 103-65-1 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 2.40E+02 No No </=SL- 5.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No NA -- 1.00E+04 No No </=SL100-100 3.10E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 6.00E+02 No No </=SL9.4-9.4 1.00E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 6.00E+02 No No </=SL9.4-9.4 2.70E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 7.50E+01 No No </=SL9.4-9.4 5.30E+01

1,4-Dioxane 123-91-1 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 1.00E+00 Yes Yes >SL9.4-9.4 4.40E+00

1-Methylnaphthalene 90-12-0 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 4.90E+02 No No </=SL9.4-9.4 6.80E+00

2,4 & 2,5-Dimethylphenol dimeth 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.40E+02 No No </=SL19-19 1.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No NA -- 3.50E+01 Yes Yes >SL9.4-9.4 5.50E+01

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 2.80E+01 No No </=SL9.4-9.4 6.10E+00

4-Chlorophenol 106-48-9 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 3.00E+01 Yes Yes >SL- 5.70E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 1.40E+02 No No </=SL9.4-9.4 5.30E+01

Q Central - SA-Q-5SiteShallow Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 1.00E+02 No No </=SL- 1.80E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 5.00E+00 No No </=SL- 1.60E+00

Q South - AA-Q-10-18SiteShallow Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.55E-01 6.55E-01 No NA -- 1.00E+02 No No </=SL- 6.55E-01

Q South - SA2-MW-10-SSiteShallow Groundwater

VOCs

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 16 of 17

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 1.00E+02 No No </=SL1-1 4.30E-01

R - B-24ASiteShallow Groundwater

VOCs

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+00 Yes Yes >SL- 2.20E+02

Acetone 67-64-1 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No NA -- 6.30E+03 Yes Yes >SL- 2.20E+04

Benzene 71-43-2 1 : 1 : 1 100.00 8.30E+02 8.30E+02 No NA -- 5.00E+00 Yes Yes >SL- 8.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.00E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No NA -- 8.00E+01 No No </=SL- 6.50E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.40E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+03 No No </=SL- 1.60E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.40E+05 1.40E+05 No NA -- 3.50E+01 Yes Yes >SL- 1.40E+05

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 3.50E+00 Yes Yes >SL- 1.30E+03

S - SA-S-2SiteShallow Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 5.00E+00 No No </=SL- 1.60E+00

Chloroethane 75-00-3 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No NA -- 4.60E+00 No No </=SL- 4.60E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 1.00E+03 No No </=SL- 1.90E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+04 No No </=SL- 3.00E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

RAGS PART D TABLE 2.7
COPC SELECTION - SHALLOW AND MID GROUNDWATER AND LEACHATE SCREEN **
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Notes:
** Screen for volatilization to trench and outdoor air pathways.  Therefore, only volatile constituents (defined per USEPA, 2004 as constituents with Henry's Law Constants greater than 1E-5 atm/m3-mol and Molecular 
Weight less than 200 g/mol) are included on this table.
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration in off-site sampling location listed for Site well in Appendix C, calculated in Appendix C.
(f) Groundwater screening levels were used according to the following hierarchy:
       1) Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 III. Adm. Code 620.410. February 2, 2002.
       2) USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. Maximum Contaminant Levels. 
       3) IEPA, 2002. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. 
       Class I  values.  February 5, 2002.
       4) Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA (IEPA) Toxicity Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-
TACO 
         Chemical Remediation Objectives.
       5) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water
(g) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is
     greater than the background concentration and if the maximum detected concentration is greater than the groundwater screening level.
(h) Only constituents detected at least once in the specified area/medium are included here.
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Appendix C  

Background Calculations 

Appendix C provides the background calculations for combined soil, surface soil, groundwater (shallow, mid, 
and deep), sediment, and surface water. Per the method identified in the USEPA-approved workplan, 
background concentrations are defined as two times the arithmetic mean concentration. 

Table C-1 lists in the first column all the site groundwater locations for which constituents were detected.  
The second column lists the background location for the site location.  Site groundwater concentrations 
were compared to the selected background location concentration. The background tables for each media 
are listed below: 

 

 Table C-1:  Matching of Site Well to Background Well 

 Table C-2:  Upgradient/Background Concentrations – Surface Soil 

 Table C-3:  Upgradient/Background Concentrations – Combined Soil 

 Table C-4:  Upgradient/Background Concentrations – Sediment 

 Table C-5  Upgradient/Background Concentrations – Groundwater 

 Table C-6:  Upgradient/Background Concentrations – Surface Water 
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

O - AA-CLAY-2-22 Up - UAA-2/OS-2-20 Mid Groundwater
O - AA-CLAY-2-42 Up - UAA-2/OS-2-40 Deep Groundwater
O - AA-CLAY-2-62 Up - UAA-2/OS-2-60 Deep Groundwater
O - AA-CLAY-2-82 Up - UAA-2/OS-2-80 Deep Groundwater
O - AA-CLAY-2-102 Up - UAA-2/OS-2-100 Deep Groundwater
O - AA-CLAY-2-119 Up - UAA-2/OS-2-120 Deep Groundwater
O - AA-O-1-16 Up - UAA-2/OS-2-20 Shallow Groundwater
O - AA-O-1-26 Up - UAA-2/OS-2-30 Deep Groundwater
O - AA-O-1-36 Up - UAA-2/OS-2-40 Deep Groundwater
O - AA-O-1-46 Up - UAA-2/OS-2-50 Deep Groundwater
O - AA-O-1-56 Up - UAA-2/OS-2-60 Deep Groundwater
O - AA-O-1-66 Up - UAA-2/OS-2-70 Deep Groundwater
O - AA-O-1-76 Up - UAA-2/OS-2-80 Deep Groundwater
O - AA-O-1-86 Up - UAA-2/OS-2-90 Deep Groundwater
O - AA-O-1-96 Up - UAA-2/OS-2-100 Deep Groundwater
O - AA-O-1-106 Up - UAA-2/OS-2-110 Deep Groundwater
O - AA-O-1-116 Up - UAA-2/OS-2-120 Deep Groundwater
O - AA-O-1-120 Up - UAA-2/OS-2-120 Deep Groundwater
O - AA-O-2-13 Up - UAA-2/OS-2-20 Shallow Groundwater
O - AA-O-2-23 Up - UAA-2/OS-2-20 Deep Groundwater
O - AA-O-2-33 Up - UAA-2/OS-2-30 Deep Groundwater
O - AA-O-2-43 Up - UAA-2/OS-2-40 Deep Groundwater
O - AA-O-2-53 Up - UAA-2/OS-2-50 Deep Groundwater
O - AA-O-2-63 Up - UAA-2/OS-2-60 Deep Groundwater
O - AA-O-2-73 Up - UAA-2/OS-2-70 Deep Groundwater
O - AA-O-2-83 Up - UAA-2/OS-2-80 Deep Groundwater
O - AA-O-2-93 Up - UAA-2/OS-2-90 Deep Groundwater
O - AA-O-2-103 Up - UAA-2/OS-2-100 Deep Groundwater
O - AA-O-2-113 Up - UAA-2/OS-2-110 Deep Groundwater
O - AA-O-2-121 Up - UAA-2/OS-2-120 Deep Groundwater
O - AA-O-2-124 Up - UAA-2/OS-2-124 Deep Groundwater
O - AA-O-3-28 Up - UAA-2/OS-2-30 Mid Groundwater
O - AA-O-3-38 Up - UAA-2/OS-2-40 Deep Groundwater
O - AA-O-3-48 Up - UAA-2/OS-2-50 Deep Groundwater
O - AA-O-3-58 Up - UAA-2/OS-2-60 Deep Groundwater
O - AA-O-3-68 Up - UAA-2/OS-2-70 Deep Groundwater
O - AA-O-3-78 Up - UAA-2/OS-2-80 Deep Groundwater
O - AA-O-3-88 Up - UAA-2/OS-2-90 Deep Groundwater
O - AA-O-3-98 Up - UAA-2/OS-2-100 Deep Groundwater
O - AA-O-3-108 Up - UAA-2/OS-2-110 Deep Groundwater
O - AA-O-3-118 Up - UAA-2/OS-2-120 Deep Groundwater
O - AA-O-3-128 Up - UAA-2/OS-2-124 Deep Groundwater
O - BDRK-O-1 Up - UAA-2/OS-2-124 Deep Groundwater
O - GM-19A Up - UAA-2/OS-2-30 Mid Groundwater
O - GM-19C Up - UAA-2/OS-2-100 Deep Groundwater
O - SA2-MW-4-D Up - UAA-2/OS-2-80 Deep Groundwater
O - SA2-MW-4-M Up - UAA-2/OS-2-40 Mid Groundwater
O - SA2-MW-4-S Up - UAA-2/OS-2-20 Shallow Groundwater
O - SA-O-2 Up - UAA-2/OS-2-20 Mid Groundwater
O - SA-O-3 Up - UAA-2/OS-2-30 Mid Groundwater
O - SA-O-4 Up - UAA-2/OS-2-30 Mid Groundwater
O North -  AA-CLAY-1-26 Up - UAA-2/OS-2-30 Mid Groundwater
O North -  AA-CLAY-1-46 Up - UAA-2/OS-2-50 Deep Groundwater
O North -  AA-CLAY-1-66 Up - UAA-2/OS-2-70 Deep Groundwater
O North -  AA-CLAY-1-86 Up - UAA-2/OS-2-90 Deep Groundwater
O North -  AA-CLAY-1-106 Up - UAA-2/OS-2-110 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

O North -  AA-CLAY-1-119 Up - UAA-2/OS-2-120 Deep Groundwater
O North -  AA-O-4-42 Up - UAA-2/OS-2-40 Deep Groundwater
O North -  AA-O-4-62 Up - UAA-2/OS-2-60 Deep Groundwater
O North -  AA-O-4-82 Up - UAA-2/OS-2-80 Deep Groundwater
O North -  AA-O-4-102 Up - UAA-2/OS-2-100 Deep Groundwater
O North -  AA-O-4-119 Up - UAA-2/OS-2-120 Deep Groundwater
O North -  GM-20B Up - UAA-2/OS-2-80 Deep Groundwater
O North -  GM-60A Up - UAA-2/OS-2-30 Mid Groundwater
O North -  GM-60B Up - UAA-2/OS-2-60 Deep Groundwater
O North - SA-O-1 Up - UAA-2/OS-2-30 Mid Groundwater
O South - AA-O-5-22 Up - UAA-3/OS-3-24 Mid Groundwater
O South - AA-O-5-42 Up - UAA-3/OS-3-44 Deep Groundwater
O South - AA-O-5-62 Up - UAA-3/OS-3-64 Deep Groundwater
O South - AA-O-5-82 Up - UAA-3/OS-3-84 Deep Groundwater
O South - AA-O-5-102 Up - UAA-3/OS-3-104 Deep Groundwater
P - AA-P-1-24 Up - UAA-1/OS-1-20 Mid Groundwater
P - AA-P-1-34 Up - UAA-1/OS-1-30 Deep Groundwater
P - AA-P-1-44 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-P-1-54 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-1-64 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-1-74 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-1-84 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-1-94 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-1-104 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-1-114 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-1-120 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-10-22 Up - UAA-1/OS-1-20 Mid Groundwater
P - AA-P-10-42 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-P-10-62 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-10-82 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-10-102 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-10-118.5 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-2-24 Up - UAA-1/OS-1-20 Mid Groundwater
P - AA-P-2-34 Up - UAA-1/OS-1-30 Deep Groundwater
P - AA-P-2-44 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-P-2-54 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-2-64 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-2-74 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-2-84 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-2-94 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-2-104 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-2-114 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-2-122 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-3-32 Up - UAA-1/OS-1-30 Mid Groundwater
P - AA-P-3-42 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-P-3-52 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-3-62 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-3-72 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-3-82 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-3-92 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-3-102 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-3-112 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-3-122 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-3-126 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-4-22 Up - UAA-1/OS-1-20 Mid Groundwater
P - AA-P-4-42 Up - UAA-1/OS-1-40 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

P - AA-P-4-62 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-4-82 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-4-102 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-4-112 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-5-34 Up - UAA-1/OS-1-30 Mid Groundwater
P - AA-P-5-54 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-5-74 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-5-94 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-5-114 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-6-30 Up - UAA-1/OS-1-30 Mid Groundwater
P - AA-P-6-50 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-6-70 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-6-90 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-6-110 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-7-32 Up - UAA-5-30 Mid Groundwater
P - AA-P-7-52 Up - UAA-5-50 Deep Groundwater
P - AA-P-7-72 Up - UAA-5-70 Deep Groundwater
P - AA-P-7-92 Up - UAA-5-90 Deep Groundwater
P - AA-P-7-110 Up - UAA-5-110 Deep Groundwater
P - AA-P-8-42 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-P-8-62 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-P-8-82 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-P-8-102 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-P-8-122 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-9-34 Up - UAA-1/OS-1-30 Mid Groundwater
P - AA-P-9-54 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-P-9-74 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-P-9-94 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-P-9-114 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-P-9-126 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-1-34 Up - UAA-1/OS-1-30 Mid Groundwater
P - AA-SLAY-1-54 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-SLAY-1-74 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-SLAY-1-94 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-SLAY-1-114 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-1-132 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-2-42 Up - UAA-1/OS-1-40 Deep Groundwater
P - AA-SLAY-2-62 Up - UAA-1/OS-1-60 Deep Groundwater
P - AA-SLAY-2-82 Up - UAA-1/OS-1-80 Deep Groundwater
P - AA-SLAY-2-102 Up - UAA-1/OS-1-100 Deep Groundwater
P - AA-SLAY-2-122 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-2-138 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-3-50 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-SLAY-3-70 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-SLAY-3-90 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-SLAY-3-110 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-3-122 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-4-46 Up - UAA-1/OS-1-50 Deep Groundwater
P - AA-SLAY-4-66 Up - UAA-1/OS-1-70 Deep Groundwater
P - AA-SLAY-4-86 Up - UAA-1/OS-1-90 Deep Groundwater
P - AA-SLAY-4-106 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-4-126 Up - UAA-1/OS-1-110 Deep Groundwater
P - AA-SLAY-4-140 Up - UAA-1/OS-1-110 Deep Groundwater
P - BDRK-P-1 Up - UAA-1/OS-1-110 Deep Groundwater
P - OSAA-1-26 Up - UAA-5-30 Mid Groundwater
P - OSAA-1-46 Up - UAA-5-50 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

P - OSAA-1-66 Up - UAA-5-70 Deep Groundwater
P - OSAA-1-86 Up - UAA-5-90 Deep Groundwater
P - OSAA-1-106 Up - UAA-5-110 Deep Groundwater
P - SA2-MW-1-D Up - UAA-1/OS-1-80 Deep Groundwater
P - SA2-MW-1-M Up - UAA-1/OS-1-40 Mid Groundwater
P - SA2-MW-1-S Up - UAA-1/OS-1-20 Shallow Groundwater
P - SA2-MW-2-D Up - UAA-1/OS-1-80 Deep Groundwater
P - SA2-MW-2-M Up - UAA-1/OS-1-40 Mid Groundwater
P - SA2-MW-2-S Up - UAA-1/OS-1-20 Shallow Groundwater
P - SA2-MW-3-D Up - UAA-1/OS-1-80 Deep Groundwater
P - SA2-MW-3-M Up - UAA-1/OS-1-40 Mid Groundwater
P - SA2-MW-3-S Up - UAA-1/OS-1-20 Shallow Groundwater
P - SA-P-1 Up - UAA-1/OS-1-40 Deep Groundwater
P - SA-P-2 Up - UAA-1/OS-1-30 Mid Groundwater
P - SA-P-3 Up - UAA-1/OS-1-30 Mid Groundwater
Q Central - AA-Q-1-50 Up - UAA-3/OS-3-54 Deep Groundwater
Q Central - AA-Q-1-60 Up - UAA-3/OS-3-64 Deep Groundwater
Q Central - AA-Q-1-70 Up - UAA-3/OS-3-74 Deep Groundwater
Q Central - AA-Q-1-80 Up - UAA-3/OS-3-84 Deep Groundwater
Q Central - AA-Q-1-90 Up - UAA-3/OS-3-94 Deep Groundwater
Q Central - AA-Q-1-100 Up - UAA-3/OS-3-104 Deep Groundwater
Q Central - AA-Q-1-110 Up - UAA-3/OS-3-114 Deep Groundwater
Q Central - AA-Q-1-120 Up - UAA-3/OS-3-116 Deep Groundwater
Q Central - AA-Q-1-127.5 Up - UAA-3/OS-3-116 Deep Groundwater
Q Central - AA-Q-2-60 Up - UAA-8-66 Deep Groundwater
Q Central - AA-Q-2-70 Up - UAA-8-66 Deep Groundwater
Q Central - AA-Q-2-80 Up - UAA-8-86 Deep Groundwater
Q Central - AA-Q-2-90 Up - UAA-8-86 Deep Groundwater
Q Central - AA-Q-2-100 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-2-110 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-2-120 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-2-130B Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-2-130 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-3-50 Up - UAA-8-46 Deep Groundwater
Q Central - AA-Q-3-60 Up - UAA-8-66 Deep Groundwater
Q Central - AA-Q-3-70 Up - UAA-8-66 Deep Groundwater
Q Central - AA-Q-3-80 Up - UAA-8-86 Deep Groundwater
Q Central - AA-Q-3-90 Up - UAA-8-86 Deep Groundwater
Q Central - AA-Q-3-100 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-3-110 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-3-120 Up - UAA-8-106 Deep Groundwater
Q Central - AA-Q-4-50 Up - UAA-9-50 Deep Groundwater
Q Central - AA-Q-4-60 Up - UAA-9-50 Deep Groundwater
Q Central - AA-Q-4-70 Up - UAA-9-70 Deep Groundwater
Q Central - AA-Q-4-80 Up - UAA-9-70 Deep Groundwater
Q Central - AA-Q-4-90 Up - UAA-9-90 Deep Groundwater
Q Central - AA-Q-4-100 Up - UAA-9-110 Deep Groundwater
Q Central - AA-Q-4-110 Up - UAA-9-110 Deep Groundwater
Q Central - AA-Q-5-45 Up - UAA-9-50 Deep Groundwater
Q Central - AA-Q-5-55 Up - UAA-9-50 Deep Groundwater
Q Central - AA-Q-5-65 Up - UAA-9-70 Deep Groundwater
Q Central - AA-Q-5-75 Up - UAA-9-70 Deep Groundwater
Q Central - AA-Q-5-85 Up - UAA-9-90 Deep Groundwater
Q Central - AA-Q-5-95 Up - UAA-9-90 Deep Groundwater
Q Central - AA-Q-5-105 Up - UAA-9-110 Deep Groundwater
Q Central - AA-Q-5-106 Up - UAA-9-110 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

Q Central - BDRK-Q-1 Up - UAA-3/OS-3-116 Deep Groundwater
Q Central - SA2-MW-6-D Up - UAA-8-46 Deep Groundwater
Q Central - SA2-MW-6-M Up - UAA-8-26 Mid Groundwater
Q Central - SA2-MW-7-D Up - UAA-9-50 Deep Groundwater
Q Central - SA2-MW-7-M Up - UAA-9-30 Mid Groundwater
Q Central - SA2-MW-8-D Up - UAA-9-50 Deep Groundwater
Q Central - SA-Q-2 Up - UAA-3/OS-3-44 Deep Groundwater
Q Central - SA-Q-5 Up - UAA-9-30 Mid Groundwater
Q Central - SA-Q-6 Up - UAA-9-30 Mid Groundwater
Q Central - SA-Q-7 Up - UAA-9-30 Mid Groundwater
Q Central - SA-Q-8 Up - UAA-9-30 Mid Groundwater
Q North - AA-Q-9-38 Up - UAA-8-46 Deep Groundwater
Q North - AA-Q-9-58 Up - UAA-8-46 Deep Groundwater
Q North - AA-Q-9-78 Up - UAA-8-66 Deep Groundwater
Q North - AA-Q-9-98 Up - UAA-8-86 Deep Groundwater
Q North - AA-Q-9-118 Up - UAA-8-106 Deep Groundwater
Q North - AA-Q-9-132 Up - UAA-8-106 Deep Groundwater
Q North - SA-Q-1 Up - UAA-3/OS-3-34 Mid Groundwater
Q North - SA-Q-3 Up - UAA-8-46 Deep Groundwater
Q North - SA-Q-4 Up - UAA-8-46 Deep Groundwater
Q South - AA-Q-10-18 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - AA-Q-10-38 Up - UAA-4/OS-4-40 Deep Groundwater
Q South - AA-Q-10-58 Up - UAA-4/OS-4-60 Deep Groundwater
Q South - AA-Q-10-78 Up - UAA-4/OS-4-80 Deep Groundwater
Q South - AA-Q-10-94 Up - UAA-4/OS-4-90 Deep Groundwater
Q South - AA-Q-6-24 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - AA-Q-6-34 Up - UAA-4/OS-4-30 Deep Groundwater
Q South - AA-Q-6-44 Up - UAA-4/OS-4-40 Deep Groundwater
Q South - AA-Q-6-54 Up - UAA-4/OS-4-50 Deep Groundwater
Q South - AA-Q-6-64 Up - UAA-4/OS-4-60 Deep Groundwater
Q South - AA-Q-6-74 Up - UAA-4/OS-4-70 Deep Groundwater
Q South - AA-Q-6-84 Up - UAA-4/OS-4-80 Deep Groundwater
Q South - AA-Q-6-94 Up - UAA-4/OS-4-90 Deep Groundwater
Q South - AA-Q-6-104 Up - UAA-4/OS-4-100 Deep Groundwater
Q South - AA-Q-6-110 Up - UAA-4/OS-4-110 Deep Groundwater
Q South - AA-Q-7-24 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - AA-Q-7-34 Up - UAA-4/OS-4-30 Deep Groundwater
Q South - AA-Q-7-44 Up - UAA-4/OS-4-40 Deep Groundwater
Q South - AA-Q-7-54 Up - UAA-4/OS-4-50 Deep Groundwater
Q South - AA-Q-7-64 Up - UAA-4/OS-4-60 Deep Groundwater
Q South - AA-Q-7-74 Up - UAA-4/OS-4-70 Deep Groundwater
Q South - AA-Q-7-84 Up - UAA-4/OS-4-80 Deep Groundwater
Q South - AA-Q-7-94 Up - UAA-4/OS-4-90 Deep Groundwater
Q South - AA-Q-7-104 Up - UAA-4/OS-4-100 Deep Groundwater
Q South - AA-Q-8-24 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - AA-Q-8-34 Up - UAA-4/OS-4-30 Deep Groundwater
Q South - AA-Q-8-44 Up - UAA-4/OS-4-40 Deep Groundwater
Q South - AA-Q-8-54 Up - UAA-4/OS-4-50 Deep Groundwater
Q South - AA-Q-8-64 Up - UAA-4/OS-4-60 Deep Groundwater
Q South - AA-Q-8-74 Up - UAA-4/OS-4-70 Deep Groundwater
Q South - AA-Q-8-84 Up - UAA-4/OS-4-80 Deep Groundwater
Q South - AA-Q-8-94 Up - UAA-4/OS-4-90 Deep Groundwater
Q South - AA-Q-8-104 Up - UAA-4/OS-4-100 Deep Groundwater
Q South - AA-Q-8-111 Up - UAA-4/OS-4-110 Deep Groundwater
Q South - BDRK-Q-2 Up - UAA-4/OS-4-113 Deep Groundwater
Q South - Piez-7D Up - UAA-4/OS-4-80 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

Q South - Piez-7M Up - UAA-4/OS-4-30 Mid Groundwater
Q South - Piez-7S Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA2-MW-10-D Up - UAA-4/OS-4-80 Deep Groundwater
Q South - SA2-MW-10-M Up - UAA-4/OS-4-30 Mid Groundwater
Q South - SA2-MW-10-S Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA2-MW-9-D Up - UAA-4/OS-4-80 Deep Groundwater
Q South - SA2-MW-9-M Up - UAA-4/OS-4-30 Mid Groundwater
Q South - SA2-MW-9-S Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA-Q-10 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA-Q-11 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - SA-Q-12 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - SA-Q-13 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA-Q-14 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - SA-Q-15 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA-Q-16 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - SA-Q-9 Up - UAA-4/OS-4-20 Shallow Groundwater
Q South - UAA-10-22 Up - UAA-4/OS-4-20 Mid Groundwater
Q South - UAA-10-42 Up - UAA-4/OS-4-40 Deep Groundwater
Q South - UAA-10-62 Up - UAA-4/OS-4-60 Deep Groundwater
Q South - UAA-10-82 Up - UAA-4/OS-4-80 Deep Groundwater
Q South - UAA-10-102 Up - UAA-4/OS-4-100 Deep Groundwater
R - AA-R-1-28 Up - UAA-2/OS-2-30 Mid Groundwater
R - AA-R-1-48 Up - UAA-2/OS-2-50 Deep Groundwater
R - AA-R-1-58 Up - UAA-2/OS-2-60 Deep Groundwater
R - AA-R-1-68 Up - UAA-2/OS-2-70 Deep Groundwater
R - AA-R-1-78 Up - UAA-2/OS-2-80 Deep Groundwater
R - AA-R-1-88 Up - UAA-2/OS-2-90 Deep Groundwater
R - AA-R-1-98 Up - UAA-2/OS-2-100 Deep Groundwater
R - AA-R-1-108 Up - UAA-2/OS-2-110 Deep Groundwater
R - AA-R-1-118 Up - UAA-2/OS-2-120 Deep Groundwater
R - AA-R-1-128 Up - UAA-2/OS-2-124 Deep Groundwater
R - AA-R-1-131 Up - UAA-2/OS-2-124 Deep Groundwater
R - B-22A Up - UAA-2/OS-2-30 Mid Groundwater
R - B-24A Up - UAA-2/OS-2-20 Mid Groundwater
R - B-24C Up - UAA-2/OS-2-60 Deep Groundwater
R - B-25A Up - UAA-2/OS-2-30 Mid Groundwater
R - B-25B Up - UAA-2/OS-2-40 Deep Groundwater
R - B-28A Up - UAA-2/OS-2-30 Mid Groundwater
R - B-28B Up - UAA-2/OS-2-40 Deep Groundwater
R - B-29B Up - UAA-2/OS-2-40 Deep Groundwater
R - BDRK-R-1 Up - UAA-2/OS-2-124 Deep Groundwater
R - GM-27B Up - UAA-2/OS-2-70 Deep Groundwater
R - GM-27C Up - UAA-2/OS-2-90 Deep Groundwater
S - AA-S-1-24 Up - UAA-3/OS-3-24 Mid Groundwater
S - AA-S-1-34 Up - UAA-3/OS-3-34 Deep Groundwater
S - AA-S-1-44 Up - UAA-3/OS-3-44 Deep Groundwater
S - AA-S-1-54 Up - UAA-3/OS-3-54 Deep Groundwater
S - AA-S-1-64 Up - UAA-3/OS-3-64 Deep Groundwater
S - AA-S-1-74 Up - UAA-3/OS-3-74 Deep Groundwater
S - AA-S-1-84 Up - UAA-3/OS-3-84 Deep Groundwater
S - AA-S-1-94 Up - UAA-3/OS-3-94 Deep Groundwater
S - AA-S-1-104 Up - UAA-3/OS-3-104 Deep Groundwater
S - AA-S-1-114 Up - UAA-3/OS-3-114 Deep Groundwater
S - AA-S-1-124 Up - UAA-3/OS-3-116 Deep Groundwater
S - AA-S-2-28 Up - UAA-3/OS-3-24 Mid Groundwater
S - AA-S-2-38 Up - UAA-3/OS-3-34 Deep Groundwater
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TABLE C-1

MATCHING OF SITE GROUNDWATER LOCATIONS TO UPGRADIENT GROUNDWATER LOCATIONS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Corresponding Background Location Medium

S - AA-S-2-48 Up - UAA-3/OS-3-44 Deep Groundwater
S - AA-S-2-58 Up - UAA-3/OS-3-54 Deep Groundwater
S - AA-S-2-68 Up - UAA-3/OS-3-64 Deep Groundwater
S - AA-S-2-78 Up - UAA-3/OS-3-74 Deep Groundwater
S - AA-S-2-88 Up - UAA-3/OS-3-84 Deep Groundwater
S - AA-S-2-98 Up - UAA-3/OS-3-94 Deep Groundwater
S - AA-S-2-108 Up - UAA-3/OS-3-104 Deep Groundwater
S - AA-S-2-118 Up - UAA-3/OS-3-116 Deep Groundwater
S - AA-S-2-118.5 Up - UAA-3/OS-3-116 Deep Groundwater
S - AA-S-3-24 Up - UAA-3/OS-3-24 Mid Groundwater
S - AA-S-3-34 Up - UAA-3/OS-3-34 Deep Groundwater
S - AA-S-3-44 Up - UAA-3/OS-3-44 Deep Groundwater
S - AA-S-3-54 Up - UAA-3/OS-3-54 Deep Groundwater
S - AA-S-3-64 Up - UAA-3/OS-3-64 Deep Groundwater
S - AA-S-3-74 Up - UAA-3/OS-3-74 Deep Groundwater
S - AA-S-3-84 Up - UAA-3/OS-3-84 Deep Groundwater
S - AA-S-3-94 Up - UAA-3/OS-3-94 Deep Groundwater
S - AA-S-3-104 Up - UAA-3/OS-3-104 Deep Groundwater
S - AA-S-3-114 Up - UAA-3/OS-3-114 Deep Groundwater
S - AA-S-3-124 Up - UAA-3/OS-3-116 Deep Groundwater
S - AA-S-3-132 Up - UAA-3/OS-3-116 Deep Groundwater
S - BDRK-S-1 Up - UAA-3/OS-3-116 Deep Groundwater
S - SA-S-1 Up - UAA-3/OS-3-24 Mid Groundwater
S - SA-S-2 Up - UAA-3/OS-3-24 Shallow Groundwater

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\Report\Appendices\
Appendix C Background.xls

Revised HHRA
Revision 1 Date Printed: 7/25/2008



Page 1 of 2

Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-2
BACKGROUND STATISTICS FOR SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Surface Soil

VOCs

Chloromethane 74-87-3 1 : 5 : 5 4.50E-04 J 4.50E-04 J 9.00E-040.0087-0.018 4.50E-04

Ethylbenzene 100-41-4 3 : 5 : 5 4.50E-04 5.80E-04 1.07E-030.0043-0.0091 5.33E-04

Styrene (Monomer) 100-42-5 3 : 5 : 5 7.60E-04 3.00E-03 3.37E-030.0043-0.0091 1.69E-03

Tetrachloroethene 127-18-4 1 : 5 : 5 4.40E-04 4.40E-04 8.80E-040.0043-0.0091 4.40E-04

Xylenes, Total 1330-20-7 3 : 5 : 5 5.40E-04 1.10E-03 1.61E-030.0087-0.018 8.03E-04

SVOCs

Acenaphthene 83-32-9 1 : 5 : 5 2.10E-02 2.10E-02 4.20E-020.35-0.41 2.10E-02

Anthracene 120-12-7 1 : 5 : 5 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02

Benzo(a)anthracene 56-55-3 3 : 5 : 5 2.50E-02 2.30E-01 1.97E-010.35-0.41 9.83E-02

Benzo(a)pyrene 50-32-8 1 : 5 : 5 2.40E-01 2.40E-01 4.80E-010.35-0.41 2.40E-01

Benzo(b)fluoranthene 205-99-2 2 : 5 : 5 4.00E-02 2.20E-01 2.60E-010.35-0.41 1.30E-01

Benzo(g,h,i)perylene 191-24-2 1 : 5 : 5 2.60E-01 2.60E-01 5.20E-010.35-0.41 2.60E-01

Benzo(k)fluoranthene 207-08-9 3 : 5 : 5 2.50E-02 2.30E-01 2.10E-010.35-0.41 1.05E-01

bis(2-Ethylhexyl)phthalate 117-81-7 2 : 5 : 5 5.30E-02 3.00E-01 3.53E-010.35-0.41 1.76E-01

Chrysene 218-01-9 3 : 5 : 5 3.50E-02 2.70E-01 2.35E-010.35-0.41 1.17E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02

Fluoranthene 206-44-0 3 : 5 : 5 4.70E-02 5.60E-01 4.42E-010.35-0.41 2.21E-01

Phenanthrene 85-01-8 3 : 5 : 5 3.25E-02 3.50E-01 2.89E-010.35-0.41 1.44E-01

Pyrene 129-00-0 3 : 5 : 5 5.60E-02 5.00E-01 4.09E-010.35-0.41 2.04E-01

Pesticide

4,4'-DDD 72-54-8 3 : 5 : 5 8.60E-04 J 8.50E-03 9.24E-030.0037-0.035 4.62E-03

4,4'-DDE 72-55-9 4 : 5 : 5 1.60E-03 J 1.22E-02 J 1.44E-020.0037-0.035 7.22E-03

4,4'-DDT 50-29-3 4 : 5 : 5 6.50E-03 J 4.10E-02 J 4.95E-020.0037-0.035 2.48E-02

Aldrin 309-00-2 1 : 5 : 5 4.90E-03 J 4.90E-03 J 9.80E-030.0019-0.018 4.90E-03

alpha-BHC 319-84-6 1 : 5 : 5 1.20E-01 J 1.20E-01 J 2.40E-010.0019-0.018 1.20E-01

alpha-Chlordane 5103-71-9 2 : 5 : 5 4.20E-04 J 1.20E-02 J 1.24E-020.0019-0.018 6.21E-03

delta-BHC 319-86-8 1 : 5 : 5 3.40E-02 J 3.40E-02 J 6.80E-020.0019-0.018 3.40E-02

Dieldrin 60-57-1 4 : 5 : 5 3.00E-03 J 1.20E-02 J 1.32E-020.0037-0.035 6.58E-03

Endosulfan I 959-98-8 2 : 5 : 5 1.90E-04 J 2.10E-03 J 2.29E-030.0019-0.018 1.15E-03

Endosulfan II 33213-65-9 1 : 5 : 5 5.80E-04 J 5.80E-04 J 1.16E-030.0037-0.035 5.80E-04

Endosulfan Sulfate 1031-07-8 2 : 5 : 5 7.10E-04 J 1.10E-03 J 1.81E-030.0037-0.035 9.05E-04

Endrin 72-20-8 1 : 5 : 5 4.80E-03 4.80E-03 9.60E-030.0037-0.035 4.80E-03

Endrin Aldehyde 7421-93-4 2 : 5 : 5 3.00E-03 J 5.80E-03 J 8.80E-030.0037-0.035 4.40E-03

gamma-Chlordane 5103-74-2 2 : 5 : 5 7.20E-04 J 9.90E-02 9.97E-020.0019-0.018 4.99E-02

Heptachlor 76-44-8 1 : 5 : 5 7.40E-02 J 7.40E-02 J 1.48E-010.0019-0.018 7.40E-02

Heptachlor Epoxide 1024-57-3 4 : 5 : 5 1.20E-03 J 1.80E-02 J 1.27E-020.0019-0.018 6.33E-03

Methoxychlor 72-43-5 1 : 5 : 5 2.80E-03 J 2.80E-03 J 5.60E-030.019-0.18 2.80E-03

Herbicide

2,4-D 94-75-7 1 : 5 : 5 5.80E-03 5.80E-03 1.16E-020.0089-0.01 5.80E-03

Dichlorprop 120-36-5 2 : 5 : 5 4.90E-03 J 1.10E-01 J 1.14E-010.11-0.23 5.72E-02

MCPP 93-65-2 1 : 5 : 5 4.40E+00 J 4.40E+00 J 8.80E+002.2-2.5 4.40E+00

Pentachlorophenol 87-86-5 3 : 5 : 5 1.20E-03 J 3.95E-03 J 4.57E-030.018-0.021 2.28E-03

PCBs

TOTAL PCBs Total PCBs 3 : 5 : 5 8.22E-02 1.55E-01 2.50E-01- 1.25E-01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-2
BACKGROUND STATISTICS FOR SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 5 : 5 1.37E-05 3.61E-05 4.31E-05- 2.15E-05

Metals

Aluminum 7429-90-5 5 : 5 : 5 5.10E+03 9.60E+03 1.38E+0420-23 6.92E+03

Antimony 7440-36-0 2 : 5 : 5 9.30E-01 J 1.70E+00 J 2.63E+002-2.3 1.31E+00

Arsenic 7440-38-2 5 : 5 : 5 3.20E+00 9.05E+00 1.24E+010.98-1.1 6.19E+00

Barium 7440-39-3 5 : 5 : 5 4.20E+01 1.95E+02 3.07E+020.98-1.1 1.53E+02

Beryllium 7440-41-7 5 : 5 : 5 1.90E-01 6.70E-01 9.02E-010.39-0.46 4.51E-01

Cadmium 7440-43-9 5 : 5 : 5 3.40E-01 J 3.30E+00 3.34E+000.49-0.57 1.67E+00

Calcium 7440-70-2 5 : 5 : 5 3.10E+03 2.20E+05 9.74E+0452-490 4.87E+04

Chromium 7440-47-3 5 : 5 : 5 7.00E+00 1.50E+01 2.21E+010.98-1.1 1.11E+01

Cobalt 7440-48-4 5 : 5 : 5 1.50E+00 6.90E+00 9.40E+000.98-1.1 4.70E+00

Copper 7440-50-8 5 : 5 : 5 1.20E+01 9.65E+01 J 8.58E+012-2.3 4.29E+01

Iron 7439-89-6 5 : 5 : 5 4.80E+03 1.60E+04 2.33E+044.9-5.7 1.17E+04

Lead 7439-92-1 5 : 5 : 5 3.10E+01 J 1.04E+02 J 1.30E+020.49-0.57 6.51E+01

Magnesium 7439-95-4 5 : 5 : 5 1.70E+03 1.70E+04 1.23E+0449-57 6.14E+03

Manganese 7439-96-5 5 : 5 : 5 8.60E+01 4.90E+02 5.52E+020.98-1.1 2.76E+02

Mercury 7439-97-6 5 : 5 : 5 2.90E-02 9.50E-02 1.34E-010.02-0.023 6.68E-02

Nickel 7440-02-0 5 : 5 : 5 1.20E+01 2.25E+01 3.30E+013.9-4.6 1.65E+01

Potassium 7440-09-7 5 : 5 : 5 5.30E+02 J 2.30E+03 J 3.01E+0398-110 1.51E+03

Selenium 7782-49-2 1 : 5 : 5 6.20E-01 J 6.20E-01 J 1.24E+000.98-1.1 6.20E-01

Silver 7440-22-4 2 : 5 : 5 2.40E-01 6.70E-01 9.10E-010.98-1.1 4.55E-01

Sodium 7440-23-5 1 : 5 : 5 2.30E+02 2.30E+02 4.60E+0249-57 2.30E+02

Vanadium 7440-62-2 5 : 5 : 5 8.80E+00 J 2.60E+01 J 3.89E+010.98-1.1 1.95E+01

Zinc 7440-66-6 5 : 5 : 5 5.50E+01 3.50E+02 3.90E+022-2.3 1.95E+02

Notes:
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
PCB - Polychlorinated Biphenyl.Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using
Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
J - Estimated value.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  
Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(c) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged. The validation qualifier is presented for the 
minimum and maximum.  Only detected results are included in the mean calculation.
(d) Equal to two times the average detected concentration for the constituent in off-site/upgradient sampling locations.
(e) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-3
BACKGROUND STATISTICS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Combined Soil

VOCs

4-Methyl-2-pentanone 108-10-1 1 : 10 : 10 1.00E-03 1.00E-03 2.00E-030.022-0.049 1.00E-03

Chloromethane 74-87-3 1 : 10 : 10 4.50E-04 J 4.50E-04 J 9.00E-040.0087-0.02 4.50E-04

Dichloromethane 75-09-2 2 : 10 : 10 3.20E-03 J 3.30E-03 J 6.50E-030.0043-0.0098 3.25E-03

Ethylbenzene 100-41-4 6 : 10 : 10 2.50E-04 5.80E-04 9.52E-040.0043-0.0098 4.76E-04

Styrene 100-42-5 7 : 10 : 10 2.80E-04 3.80E-03 3.64E-030.0043-0.0098 1.82E-03

Tetrachloroethene 127-18-4 2 : 10 : 10 4.40E-04 5.10E-04 9.50E-040.0043-0.0098 4.75E-04

Xylenes, Total 1330-20-7 7 : 10 : 10 5.40E-04 1.10E-03 1.54E-030.0087-0.02 7.72E-04

SVOCs

Acenaphthene 83-32-9 1 : 10 : 10 2.10E-02 2.10E-02 4.20E-020.35-0.41 2.10E-02

Anthracene 120-12-7 1 : 10 : 10 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02

Benzo(a)anthracene 56-55-3 3 : 10 : 10 2.50E-02 2.30E-01 1.97E-010.35-0.41 9.83E-02

Benzo(a)pyrene 50-32-8 1 : 10 : 10 2.40E-01 2.40E-01 4.80E-010.35-0.41 2.40E-01

Benzo(b)fluoranthene 205-99-2 2 : 10 : 10 4.00E-02 2.20E-01 2.60E-010.35-0.41 1.30E-01

Benzo(g,h,i)perylene 191-24-2 1 : 10 : 10 2.60E-01 2.60E-01 5.20E-010.35-0.41 2.60E-01

Benzo(k)fluoranthene 207-08-9 3 : 10 : 10 2.50E-02 2.30E-01 2.10E-010.35-0.41 1.05E-01

bis(2-Ethylhexyl)phthalate 117-81-7 3 : 10 : 10 3.20E-02 3.00E-01 2.57E-010.35-0.41 1.28E-01

Chrysene 218-01-9 3 : 10 : 10 3.50E-02 2.70E-01 2.35E-010.35-0.41 1.17E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 10 : 10 6.00E-02 6. 00E-02 1.20E-010.35-0.41 6.00E-02

Fluoranthene 206-44-0 3 : 10 : 10 4.70E-02 5.60E-01 4.42E-010.35-0.41 2.21E-01

Phenanthrene 85-01-8 3 : 10 : 10 3.25E-02 3.50E-01 2.89E-010.35-0.41 1.44E-01

Pyrene 129-00-0 3 : 10 : 10 5.60E-02 5.00E-01 4.09E-010.35-0.41 2.04E-01

Pesticide

4,4'-DDD 72-54-8 3 : 10 : 10 8.60E-04 J 8.50E-03 9.24E-030.0035-0.035 4.62E-03

4,4'-DDE 72-55-9 4 : 10 : 10 1.60E-03 J 1.22E-02 J 1.44E-020.0035-0.035 7.22E-03

4,4'-DDT 50-29-3 5 : 10 : 10 5.20E-04 J 4.10E-02 J 3.98E-020.0035-0.035 1.99E-02

Aldrin 309-00-2 1 : 10 : 10 4.90E-03 J 4.90E-03 J 9.80E-030.0018-0.018 4.90E-03

alpha-BHC 319-84-6 1 : 10 : 10 1.20E-01 J 1.20E-01 J 2.40E-010.0018-0.018 1.20E-01

alpha-Chlordane 5103-71-9 2 : 10 : 10 4.20E-04 J 1.20E-02 J 1.24E-020.0018-0.018 6.21E-03

delta-BHC 319-86-8 1 : 10 : 10 3.40E-02 J 3.40E-02 J 6.80E-020.0018-0.018 3.40E-02

Dieldrin 60-57-1 4 : 10 : 10 3.00E-03 J 1.20E-02 J 1.32E-020.0035-0.035 6.58E-03

Endosulfan I 959-98-8 2 : 10 : 10 1.90E-04 J 2.10E-03 J 2.29E-030.0018-0.018 1.15E-03

Endosulfan II 33213-65-9 1 : 10 : 10 5.80E-04 J 5.80E-04 J 1.16E-030.0035-0.035 5.80E-04

Endosulfan Sulfate 1031-07-8 2 : 10 : 10 7.10E-04 J 1.10E-03 J 1.81E-030.0035-0.035 9.05E-04

Endrin 72-20-8 1 : 10 : 10 4.80E-03 4.80E-03 9.60E-030.0035-0.035 4.80E-03

Endrin Aldehyde 7421-93-4 2 : 10 : 10 3.00E-03 J 5.80E-03 J 8.80E-030.0035-0.035 4.40E-03

gamma-Chlordane 5103-74-2 3 : 10 : 10 1.20E-04 J 9.90E-02 6.66E-020.0018-0.018 3.33E-02

Heptachlor 76-44-8 1 : 10 : 10 7.40E-02 J 7.40E-02 J 1.48E-010.0018-0.018 7.40E-02

Heptachlor Epoxide 1024-57-3 5 : 10 : 10 3.20E-04 1.80E-02 J 1.03E-020.0018-0.018 5.13E-03

Methoxychlor 72-43-5 2 : 10 : 10 5.10E-04 J 2.80E-03 J 3.31E-030.018-0.18 1.66E-03

Herbicide

2,4-D 94-75-7 1 : 10 : 10 5.80E-03 5.80E-03 1.16E-020.0088-0.01 5.80E-03

Dichlorprop 120-36-5 3 : 10 : 10 2.90E-03 J 1.10E-01 J 7.82E-020.11-0.23 3.91E-02

MCPP 93-65-2 1 : 10 : 10 4.40E+00 J 4.40E+00 J 8.80E+002.1-2.5 4.40E+00

Pentachlorophenol 87-86-5 3 : 10 : 10 1.20E-03 J 3.95E-03 J 4.57E-030.018-0.021 2.28E-03
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-3
BACKGROUND STATISTICS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

PCBs

TOTAL PCBs Total PCBs 3 : 10 : 10 8.22E-02 1.55E-01 2.50E-01- 1.25E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 4 : 10 : 10 3.24E-06 3.61E-05 3.39E-05- 1.70E-05

Metals

Aluminum 7429-90-5 10 : 10 : 10 2.30E+03 9.60E+03 1.09E+0419-24 5.43E+03

Antimony 7440-36-0 4 : 10 : 10 5.70E-01 J 1.70E+00 J 1.92E+001.9-2.4 9.60E-01

Arsenic 7440-38-2 10 : 10 : 10 3.00E+00 9.05E+00 1.08E+010.97-1.2 5.41E+00

Barium 7440-39-3 10 : 10 : 10 4.20E+01 2.00E+02 3.17E+020.97-1.2 1.59E+02

Beryllium 7440-41-7 10 : 10 : 10 1.80E-01 6.70E-01 7.65E-010.39-0.49 3.83E-01

Cadmium 7440-43-9 10 : 10 : 10 7.80E-02 3.30E+00 1.81E+000.48-0.61 9.07E-01

Calcium 7440-70-2 10 : 10 : 10 3.10E+03 2.20E+05 6.11E+0448-490 3.05E+04

Chromium 7440-47-3 10 : 10 : 10 5.60E+00 1.50E+01 1.89E+010.97-1.2 9.45E+00

Cobalt 7440-48-4 10 : 10 : 10 1.50E+00 6.90E+00 9.27E+000.97-1.2 4.63E+00

Copper 7440-50-8 10 : 10 : 10 2.70E+00 9.65E+01 J 4.96E+011.9-2.4 2.48E+01

Iron 7439-89-6 10 : 10 : 10 4.80E+03 1.60E+04 2.10E+044.8-6.1 1.05E+04

Lead 7439-92-1 10 : 10 : 10 4.10E+00 1.04E+02 J 7.18E+010.48-0.61 3.59E+01

Magnesium 7439-95-4 10 : 10 : 10 1.70E+03 1.70E+04 1.13E+0448-61 5.63E+03

Manganese 7439-96-5 10 : 10 : 10 8.60E+01 4.90E+02 5.01E+020.97-1.2 2.51E+02

Mercury 7439-97-6 10 : 10 : 10 5.40E-03 9.50E-02 7.72E-020.019-0.023 3.86E-02

Nickel 7440-02-0 10 : 10 : 10 9.30E+00 2.25E+01 2.83E+013.9-4.9 1.41E+01

Potassium 7440-09-7 10 : 10 : 10 5.30E+02 J 2.30E+03 J 2.38E+0397-120 1.19E+03

Selenium 7782-49-2 1 : 10 : 10 6.20E-01 J 6.20E-01 J 1.24E+000.97-1.2 6.20E-01

Silver 7440-22-4 2 : 10 : 10 2.40E-01 6.70E-01 9.10E-010.97-1.2 4.55E-01

Sodium 7440-23-5 2 : 10 : 10 1.10E+02 2.30E+02 3.40E+0248-61 1.70E+02

Vanadium 7440-62-2 10 : 10 : 10 8.80E+00 J 2.60E+01 J 3.44E+010.97-1.2 1.72E+01

Zinc 7440-66-6 10 : 10 : 10 1.90E+01 3.50E+02 2.24E+021.9-2.4 1.12E+02

Notes:
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
PCB - Polychlorinated Biphenyl.Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated 
using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
J - Estimated value.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  
Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(c) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged. The validation qualifier is presented for the 
minimum and maximum.  Only detected results are included in the mean calculation.
(d) Equal to two times the average detected concentration for the constituent in off-site/upgradient sampling locations.
(e) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-4
BACKGROUND STATISTICS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Sediment

VOCs

2-Butanone 78-93-3 1 : 7 : 7 3.40E-03 3.40E-03 6.80E-030.0088-0.017 3.40E-03

Acetone 67-64-1 6 : 7 : 7 5.75E-03 J 9.80E-02 J 7.94E-020.018-0.028 3.97E-02

Xylenes, Total 1330-20-7 1 : 7 : 7 3.20E-03 3.20E-03 6.40E-030.0048-0.011 3.20E-03

SVOCs

Chrysene 218-01-9 1 : 7 : 7 3.10E-02 3.10E-02 6.20E-020.01-0.44 3.10E-02

Fluoranthene 206-44-0 2 : 7 : 7 3.60E-02 4.10E-02 7.70E-020.01-0.44 3.85E-02

Phenanthrene 85-01-8 1 : 7 : 7 3.60E-02 3.60E-02 7.20E-020.01-0.44 3.60E-02

Pyrene 129-00-0 1 : 7 : 7 6.70E-02 6.70E-02 1.34E-010.01-0.44 6.70E-02

Herbicide

2,4-D 94-75-7 1 : 6 : 7 5.20E-03 J 5.20E-03 J 1.04E-020.0005-0.012 5.20E-03

Dichlorprop 120-36-5 4 : 6 : 7 1.20E-02 J 2.30E-02 J 3.50E-020.1-0.15 1.75E-02

MCPP 93-65-2 2 : 6 : 7 3.70E-01 J 4.60E-01 J 8.30E-010.12-2.7 4.15E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 7.05E-09 7.05E-09 1.41E-08- 7.05E-09

Metals

Aluminum 7429-90-5 7 : 7 : 7 6.30E+02 5.90E+03 3.60E+030.02-0.02 1.80E+03

Arsenic 7440-38-2 7 : 7 : 7 1.00E+00 J 5.60E+00 4.66E+000.01-0.01 2.33E+00

Barium 7440-39-3 7 : 7 : 7 1.10E+01 1.40E+02 9.26E+010.94-0.94 4.63E+01

Beryllium 7440-41-7 1 : 7 : 7 4.80E-01 4.80E-01 9.60E-010.004-0.53 4.80E-01

Cadmium 7440-43-9 1 : 7 : 7 1.20E+00 1.20E+00 2.40E+000.005-0.61 1.20E+00

Calcium 7440-70-2 7 : 7 : 7 8.60E+02 8.20E+03 6.08E+031.1-1.1 3.04E+03

Chromium 7440-47-3 7 : 7 : 7 1.60E+00 1.10E+01 9.66E+000.01-0.01 4.83E+00

Cobalt 7440-48-4 7 : 7 : 7 2.30E+00 6.00E+00 6.40E+000.01-0.01 3.20E+00

Copper 7440-50-8 7 : 7 : 7 6.10E-01 1.20E+01 6.19E+000.01-0.01 3.09E+00

Iron 7439-89-6 7 : 7 : 7 2.60E+03 1.20E+04 1.07E+040.05-0.05 5.36E+03

Lead 7439-92-1 7 : 7 : 7 1.60E+00 1.20E+01 9.46E+000.005-0.005 4.73E+00

Magnesium 7439-95-4 7 : 7 : 7 3.80E+02 3.40E+03 2.68E+0347-47 1.34E+03

Manganese 7439-96-5 7 : 7 : 7 8.30E+01 5.00E+02 3.78E+020.01-0.01 1.89E+02

Mercury 7439-97-6 4 : 7 : 7 3.50E-03 1.30E-01 1.02E-010.017-0.024 5.08E-02

Nickel 7440-02-0 7 : 7 : 7 4.70E+00 1.50E+01 1.49E+010.04-0.04 7.47E+00

Potassium 7440-09-7 7 : 7 : 7 8.70E+01 8.20E+02 5.58E+0294-94 2.79E+02

Sodium 7440-23-5 7 : 7 : 7 2.20E+01 7.80E+01 8.30E+01100-100 4.15E+01

Vanadium 7440-62-2 7 : 7 : 7 3.10E+00 1.90E+01 1.37E+010.01-0.01 6.83E+00

Zinc 7440-66-6 6 : 7 : 7 6.70E+00 J 8.90E+01 J 5.11E+010.02-15 2.55E+01

Surface Soil

VOCs

Chloromethane 74-87-3 1 : 5 : 5 4.50E-04 J 4.50E-04 J 9.00E-040.0087-0.018 4.50E-04

Ethylbenzene 100-41-4 3 : 5 : 5 4.50E-04 5.80E-04 1.07E-030.0043-0.0091 5.33E-04

Styrene 100-42-5 3 : 5 : 5 7.60E-04 3.00E-03 3.37E-030.0043-0.0091 1.69E-03

Tetrachloroethene 127-18-4 1 : 5 : 5 4.40E-04 4.40E-04 8.80E-040.0043-0.0091 4.40E-04

Xylenes, Total 1330-20-7 3 : 5 : 5 5.40E-04 1.10E-03 1.61E-030.0087-0.018 8.03E-04

SVOCs

Acenaphthene 83-32-9 1 : 5 : 5 2.10E-02 2.10E-02 4.20E-020.35-0.41 2.10E-02

Anthracene 120-12-7 1 : 5 : 5 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-4
BACKGROUND STATISTICS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Benzo(a)anthracene 56-55-3 3 : 5 : 5 2.50E-02 2.30E-01 1.97E-010.35-0.41 9.83E-02

Benzo(a)pyrene 50-32-8 1 : 5 : 5 2.40E-01 2.40E-01 4.80E-010.35-0.41 2.40E-01

Benzo(b)fluoranthene 205-99-2 2 : 5 : 5 4.00E-02 2.20E-01 2.60E-010.35-0.41 1.30E-01

Benzo(g,h,i)perylene 191-24-2 1 : 5 : 5 2.60E-01 2.60E-01 5.20E-010.35-0.41 2.60E-01

Benzo(k)fluoranthene 207-08-9 3 : 5 : 5 2.50E-02 2.30E-01 2.10E-010.35-0.41 1.05E-01

bis(2-Ethylhexyl)phthalate 117-81-7 2 : 5 : 5 5.30E-02 3.00E-01 3.53E-010.35-0.41 1.76E-01

Chrysene 218-01-9 3 : 5 : 5 3.50E-02 2.70E-01 2.35E-010.35-0.41 1.17E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 6.00E-02 6. 00E-02 1.20E-010.35-0.41 6.00E-02

Fluoranthene 206-44-0 3 : 5 : 5 4.70E-02 5.60E-01 4.42E-010.35-0.41 2.21E-01

Phenanthrene 85-01-8 3 : 5 : 5 3.25E-02 3.50E-01 2.89E-010.35-0.41 1.44E-01

Pyrene 129-00-0 3 : 5 : 5 5.60E-02 5.00E-01 4.09E-010.35-0.41 2.04E-01

Pesticide

4,4'-DDD 72-54-8 3 : 5 : 5 8.60E-04 J 8.50E-03 9.24E-030.0037-0.035 4.62E-03

4,4'-DDE 72-55-9 4 : 5 : 5 1.60E-03 J 1.22E-02 J 1.44E-020.0037-0.035 7.22E-03

4,4'-DDT 50-29-3 4 : 5 : 5 6.50E-03 J 4.10E-02 J 4.95E-020.0037-0.035 2.48E-02

Aldrin 309-00-2 1 : 5 : 5 4.90E-03 J 4.90E-03 J 9.80E-030.0019-0.018 4.90E-03

alpha-BHC 319-84-6 1 : 5 : 5 1.20E-01 J 1.20E-01 J 2.40E-010.0019-0.018 1.20E-01

alpha-Chlordane 5103-71-9 2 : 5 : 5 4.20E-04 J 1.20E-02 J 1.24E-020.0019-0.018 6.21E-03

delta-BHC 319-86-8 1 : 5 : 5 3.40E-02 J 3.40E-02 J 6.80E-020.0019-0.018 3.40E-02

Dieldrin 60-57-1 4 : 5 : 5 3.00E-03 J 1.20E-02 J 1.32E-020.0037-0.035 6.58E-03

Endosulfan I 959-98-8 2 : 5 : 5 1.90E-04 J 2.10E-03 J 2.29E-030.0019-0.018 1.15E-03

Endosulfan II 33213-65-9 1 : 5 : 5 5.80E-04 J 5.80E-04 J 1.16E-030.0037-0.035 5.80E-04

Endosulfan Sulfate 1031-07-8 2 : 5 : 5 7.10E-04 J 1.10E-03 J 1.81E-030.0037-0.035 9.05E-04

Endrin 72-20-8 1 : 5 : 5 4.80E-03 4.80E-03 9.60E-030.0037-0.035 4.80E-03

Endrin Aldehyde 7421-93-4 2 : 5 : 5 3.00E-03 J 5.80E-03 J 8.80E-030.0037-0.035 4.40E-03

gamma-Chlordane 5103-74-2 2 : 5 : 5 7.20E-04 J 9.90E-02 9.97E-020.0019-0.018 4.99E-02

Heptachlor 76-44-8 1 : 5 : 5 7.40E-02 J 7.40E-02 J 1.48E-010.0019-0.018 7.40E-02

Heptachlor Epoxide 1024-57-3 4 : 5 : 5 1.20E-03 J 1.80E-02 J 1.27E-020.0019-0.018 6.33E-03

Methoxychlor 72-43-5 1 : 5 : 5 2.80E-03 J 2.80E-03 J 5.60E-030.019-0.18 2.80E-03

Herbicide

2,4-D 94-75-7 1 : 5 : 5 5.80E-03 5.80E-03 1.16E-020.0089-0.01 5.80E-03

Dichlorprop 120-36-5 2 : 5 : 5 4.90E-03 J 1.10E-01 J 1.14E-010.11-0.23 5.72E-02

MCPP 93-65-2 1 : 5 : 5 4.40E+00 J 4.40E+00 J 8.80E+002.2-2.5 4.40E+00

Pentachlorophenol 87-86-5 3 : 5 : 5 1.20E-03 J 3.95E-03 J 4.57E-030.018-0.021 2.28E-03

PCBs

TOTAL PCBs Total PCBs 3 : 5 : 5 8.22E-02 1.55E-01 2.50E-01- 1.25E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 5 : 5 1.37E-05 3.61E-05 4.31E-05- 2.15E-05

Metals

Aluminum 7429-90-5 5 : 5 : 5 5.10E+03 9.60E+03 1.38E+0420-23 6.92E+03

Antimony 7440-36-0 2 : 5 : 5 9.30E-01 J 1.70E+00 J 2.63E+002-2.3 1.31E+00

Arsenic 7440-38-2 5 : 5 : 5 3.20E+00 9.05E+00 1.24E+010.98-1.1 6.19E+00

Barium 7440-39-3 5 : 5 : 5 4.20E+01 1.95E+02 3.07E+020.98-1.1 1.53E+02

Beryllium 7440-41-7 5 : 5 : 5 1.90E-01 6.70E-01 9.02E-010.39-0.46 4.51E-01

Cadmium 7440-43-9 5 : 5 : 5 3.40E-01 J 3.30E+00 3.34E+000.49-0.57 1.67E+00

Calcium 7440-70-2 5 : 5 : 5 3.10E+03 2.20E+05 9.74E+0452-490 4.87E+04
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-4
BACKGROUND STATISTICS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Chromium 7440-47-3 5 : 5 : 5 7.00E+00 1.50E+01 2.21E+010.98-1.1 1.11E+01

Cobalt 7440-48-4 5 : 5 : 5 1.50E+00 6.90E+00 9.40E+000.98-1.1 4.70E+00

Copper 7440-50-8 5 : 5 : 5 1.20E+01 9.65E+01 J 8.58E+012-2.3 4.29E+01

Iron 7439-89-6 5 : 5 : 5 4.80E+03 1.60E+04 2.33E+044.9-5.7 1.17E+04

Lead 7439-92-1 5 : 5 : 5 3.10E+01 J 1.04E+02 J 1.30E+020.49-0.57 6.51E+01

Magnesium 7439-95-4 5 : 5 : 5 1.70E+03 1.70E+04 1.23E+0449-57 6.14E+03

Manganese 7439-96-5 5 : 5 : 5 8.60E+01 4.90E+02 5.52E+020.98-1.1 2.76E+02

Mercury 7439-97-6 5 : 5 : 5 2.90E-02 9.50E-02 1.34E-010.02-0.023 6.68E-02

Nickel 7440-02-0 5 : 5 : 5 1.20E+01 2.25E+01 3.30E+013.9-4.6 1.65E+01

Potassium 7440-09-7 5 : 5 : 5 5.30E+02 J 2.30E+03 J 3.01E+0398-110 1.51E+03

Selenium 7782-49-2 1 : 5 : 5 6.20E-01 J 6.20E-01 J 1.24E+000.98-1.1 6.20E-01

Silver 7440-22-4 2 : 5 : 5 2.40E-01 6.70E-01 9.10E-010.98-1.1 4.55E-01

Sodium 7440-23-5 1 : 5 : 5 2.30E+02 2.30E+02 4.60E+0249-57 2.30E+02

Vanadium 7440-62-2 5 : 5 : 5 8.80E+00 J 2.60E+01 J 3.89E+010.98-1.1 1.95E+01

Zinc 7440-66-6 5 : 5 : 5 5.50E+01 3.50E+02 3.90E+022-2.3 1.95E+02

Surface Water

VOCs

Chloromethane 74-87-3 1 : 7 : 7 5.00E-01 J 5.00E-01 J 1.00E+000.5-1 5.00E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 7 : 7 1.40E+01 J 1.40E+01 J 2.80E+0110-10 1.40E+01

Pesticide

Endrin Ketone 53494-70-5 5 : 7 : 7 1.50E-02 J 2.40E-02 3.74E-020.1-0.1 1.87E-02

Herbicide

Pentachlorophenol 87-86-5 1 : 7 : 7 3.00E-01 3.00E-01 6.00E-011-1 3.00E-01

Metals

Aluminum 7429-90-5 7 : 7 : 7 5.80E+02 8.80E+02 1.41E+0320-20 7.04E+02

Barium 7440-39-3 7 : 7 : 7 5.50E+01 6.10E+01 1.17E+0210-10 5.87E+01

Calcium 7440-70-2 7 : 7 : 7 4.90E+04 5.30E+04 1.02E+05500-500 5.11E+04

Cobalt 7440-48-4 1 : 7 : 7 1.10E+00 1.10E+00 2.20E+0010-10 1.10E+00

Iron 7439-89-6 7 : 7 : 7 8.30E+02 1.10E+03 1.94E+0350-50 9.69E+02

Magnesium 7439-95-4 7 : 7 : 7 2.00E+04 2.10E+04 4.11E+04500-500 2.06E+04

Manganese 7439-96-5 7 : 7 : 7 7.70E+01 8.40E+01 1.62E+0210-10 8.12E+01

Potassium 7440-09-7 7 : 7 : 7 3.20E+03 3.50E+03 6.73E+0310-10 3.36E+03

Sodium 7440-23-5 7 : 7 : 7 1.70E+04 2.00E+04 3.69E+0480000-80000 1.84E+04

Thallium 7440-28-0 1 : 7 : 7 5.20E+00 J 5.20E+00 J 1.04E+0110-10 5.20E+00

Vanadium 7440-62-2 1 : 7 : 7 3.30E+00 3.30E+00 6.60E+0010-10 3.30E+00

Zinc 7440-66-6 1 : 7 : 7 4.60E+00 4.60E+00 9.20E+0020-20 4.60E+00
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(mg/kg)

Maximum
Detect and 
Qualifier (c)

(mg/kg)

Background 
Concentration 

(d)
(mg/kg)CAS

TABLE C-4
BACKGROUND STATISTICS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(mg/kg)

Notes:
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
PCB - Polychlorinated Biphenyl.Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated 
using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
J - Estimated value.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  
Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(c) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged. The validation qualifier is presented for the 
minimum and maximum.  Only detected results are included in the mean calculation.
(d) Equal to two times the average detected concentration for the constituent in off-site/upgradient sampling locations.
(e) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Deep Groundwater

Up - SA2-MW-5-D

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 3.50E+00 3.50E+00 7.00E+009.4-9.4 3.50E+00

Metals

Barium 7440-39-3 1 : 1 : 1 9.90E+01 9.90E+01 1.98E+0210-10 9.90E+01

Calcium 7440-70-2 1 : 1 : 1 1.30E+05 1.30E+05 2.60E+05500-500 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 4.60E+00 4.60E+00 9.20E+0010-10 4.60E+00

Iron 7439-89-6 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+0450-50 1.20E+04

Magnesium 7439-95-4 1 : 1 : 1 3.60E+04 3.60E+04 7.20E+04500-500 3.60E+04

Manganese 7439-96-5 1 : 1 : 1 4.90E+02 4.90E+02 9.80E+0210-10 4.90E+02

Nickel 7440-02-0 1 : 1 : 1 2.70E+00 2.70E+00 5.40E+0040-40 2.70E+00

Potassium 7440-09-7 1 : 1 : 1 6.10E+03 6.10E+03 1.22E+041000-1000 6.10E+03

Sodium 7440-23-5 1 : 1 : 1 1.80E+04 1.80E+04 3.60E+041000-1000 1.80E+04

Zinc 7440-66-6 1 : 1 : 1 4.80E+00 4.80E+00 9.60E+0020-20 4.80E+00

Up - SA2-MW-5-M

VOCs

Methyl tert-butyl ether (MTBE) 1634-04-4 1 : 1 : 1 4.90E-01 4.90E-01 9.80E-0110-10 4.90E-01

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 9.30E-02 9.30E-02 1.86E-010.48-0.48 9.30E-02

Metals

Barium 7440-39-3 1 : 1 : 1 7.10E+02 7.10E+02 1.42E+0310-10 7.10E+02

Calcium 7440-70-2 1 : 1 : 1 1.50E+05 1.50E+05 3.00E+05500-500 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 4.60E+00 4.60E+00 9.20E+0010-10 4.60E+00

Iron 7439-89-6 1 : 1 : 1 2.00E+04 2.00E+04 4.00E+0450-50 2.00E+04

Magnesium 7439-95-4 1 : 1 : 1 4.00E+04 4.00E+04 8.00E+04500-500 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 1.90E+03 1.90E+03 3.80E+0310-10 1.90E+03

Mercury 7439-97-6 1 : 1 : 1 8.50E-02 8.50E-02 1.70E-010.2-0.2 8.50E-02

Nickel 7440-02-0 1 : 1 : 1 2.80E+00 2.80E+00 5.60E+0040-40 2.80E+00

Potassium 7440-09-7 1 : 1 : 1 5.30E+03 5.30E+03 1.06E+041000-1000 5.30E+03

Sodium 7440-23-5 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+041000-1000 1.40E+04

Zinc 7440-66-6 1 : 1 : 1 3.00E+00 3.00E+00 6.00E+0020-20 3.00E+00

Up - UAA-1/OS-1-110

VOCs

Benzene 71-43-2 1 : 1 : 1 3.40E+00 3.40E+00 6.80E+002-2 3.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 7.10E+02 7.10E+02 1.42E+034-4 7.10E+02

Ethylbenzene 100-41-4 1 : 1 : 1 3.80E-01 3.80E-01 7.60E-012-2 3.80E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 6.30E+00 6.30E+00 1.26E+0110-10 6.30E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+0110-10 3.60E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 6.40E+00 6.40E+00 1.28E+0110-10 6.40E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 8.90E-03 J 8.90E-03 J 1.78E-020.05-0.05 8.90E-03

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 8.40E-03 J 8.40E-03 J 1.68E-020.05-0.05 8.40E-03

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.30E+03 6.30E+03 1.26E+04200-200 6.30E+03
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Arsenic 7440-38-2 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+0110-10 3.60E+01

Barium 7440-39-3 1 : 1 : 1 1.50E+02 1.50E+02 3.00E+0210-10 1.50E+02

Cadmium 7440-43-9 1 : 1 : 1 2.70E+03 2.70E+03 5.40E+035-5 2.70E+03

Calcium 7440-70-2 1 : 1 : 1 7.20E+05 7.20E+05 1.44E+062500-2500 7.20E+05

Chromium 7440-47-3 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+0210-10 1.20E+02

Cobalt 7440-48-4 1 : 1 : 1 2.60E+02 2.60E+02 5.20E+0210-10 2.60E+02

Copper 7440-50-8 1 : 1 : 1 3.80E+01 3.80E+01 7.60E+0120-20 3.80E+01

Iron 7439-89-6 1 : 1 : 1 1.50E+05 1.50E+05 3.00E+0550-50 1.50E+05

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 8.90E+04 8.90E+04 1.78E+052500-2500 8.90E+04

Lead 7439-92-1 1 : 1 : 1 5.20E+00 5.20E+00 1.04E+015-5 5.20E+00

Magnesium 7439-95-4 1 : 1 : 1 2.00E+05 2.00E+05 4.00E+05500-500 2.00E+05

Manganese 7439-96-5 1 : 1 : 1 2.80E+04 2.80E+04 5.60E+0410-10 2.80E+04

Nickel 7440-02-0 1 : 1 : 1 1.50E+02 1.50E+02 3.00E+0240-40 1.50E+02

Potassium 7440-09-7 1 : 1 : 1 3.30E+04 3.30E+04 6.60E+045000-5000 3.30E+04

Sodium 7440-23-5 1 : 1 : 1 2.00E+05 2.00E+05 4.00E+055000-5000 2.00E+05

Vanadium 7440-62-2 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

Zinc 7440-66-6 1 : 1 : 1 3.00E+05 3.00E+05 6.00E+05200-200 3.00E+05

Up - UAA-1/OS-1-50

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 8.20E-01 8.20E-01 1.64E+002-2 8.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 4.20E-01 4.20E-01 8.40E-011-1 4.20E-01

Up - UAA-1/OS-1-60

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+002-2 1.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+001-1 2.00E+00

Pesticide

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 8.50E-03 J 8.50E-03 J 1.70E-020.05-0.05 8.50E-03

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 6.00E-03 6.00E-03 1.20E-020.05-0.05 6.00E-03

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 5.00E-02 5.00E-02 1.00E-011-1 5.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 9.50E+02 J 9.50E+02 J 1.90E+03200-200 9.50E+02

Arsenic 7440-38-2 1 : 1 : 1 4.70E+00 J 4.70E+00 J 9.40E+0010-10 4.70E+00

Barium 7440-39-3 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+0210-10 1.30E+02

Cadmium 7440-43-9 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+005-5 1.20E+00

Calcium 7440-70-2 1 : 1 : 1 3.30E+05 3.30E+05 6.60E+05500-500 3.30E+05

Chromium 7440-47-3 1 : 1 : 1 6.80E+00 6.80E+00 1.36E+0110-10 6.80E+00

Cobalt 7440-48-4 1 : 1 : 1 8.60E-01 J 8.60E-01 J 1.72E+0010-10 8.60E-01

Iron 7439-89-6 1 : 1 : 1 5.90E+04 5.90E+04 1.18E+0550-50 5.90E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 1.30E+04 1.30E+04 2.60E+04500-500 1.30E+04

Magnesium 7439-95-4 1 : 1 : 1 6.90E+04 6.90E+04 1.38E+05500-500 6.90E+04

Manganese 7439-96-5 1 : 1 : 1 4.20E+03 4.20E+03 8.40E+0310-10 4.20E+03

Nickel 7440-02-0 1 : 1 : 1 8.60E+00 8.60E+00 1.72E+0140-40 8.60E+00

Potassium 7440-09-7 1 : 1 : 1 1.40E+04 J 1.40E+04 J 2.80E+041000-1000 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 1.20E+05 1.20E+05 2.40E+052500-2500 1.20E+05

Zinc 7440-66-6 1 : 1 : 1 3.40E+01 3.40E+01 6.80E+0120-20 3.40E+01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Up - UAA-1/OS-1-70

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+002-2 1.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 2.40E+00 2.40E+00 4.80E+001-1 2.40E+00

Up - UAA-1/OS-1-80

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+004-4 1.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 2.80E+02 2.80E+02 5.60E+022-2 2.80E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+0010-10 1.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 3.30E+00 3.30E+00 6.60E+0010-10 3.30E+00

Up - UAA-1/OS-1-90

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+004-4 1.50E+00

Benzene 71-43-2 1 : 1 : 1 2.30E-01 2.30E-01 4.60E-012-2 2.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 4.50E+02 4.50E+02 9.00E+024-4 4.50E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+0010-10 1.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 9.80E+00 9.80E+00 1.96E+0110-10 9.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 5.40E+00 5.40E+00 1.08E+0110-10 5.40E+00

Up - UAA-1/Up-1-100

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+002-2 1.30E+00

Benzene 71-43-2 1 : 1 : 1 2.50E+00 2.50E+00 5.00E+001-1 2.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 4.00E+02 4.00E+02 8.00E+024-4 4.00E+02

Ethylbenzene 100-41-4 1 : 1 : 1 3.10E-01 3.10E-01 6.20E-011-1 3.10E-01

Toluene 108-88-3 1 : 1 : 1 3.10E-01 3.10E-01 6.20E-011-1 3.10E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 3.80E+00 3.80E+00 7.60E+0010-10 3.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+0010-10 1.70E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 8.40E-01 8.40E-01 1.68E+0010-10 8.40E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 6.80E-01 6. 80E-01 1.36E+0010-10 6.80E-01

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 2.00E-02 J 2.00E-02 J 4.00E-020.05-0.05 2.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 5.20E+02 5.20E+02 1.04E+03200-200 5.20E+02

Arsenic 7440-38-2 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

Barium 7440-39-3 1 : 1 : 1 5.10E+01 5.10E+01 1.02E+0210-10 5.10E+01

Cadmium 7440-43-9 1 : 1 : 1 1.90E+03 1.90E+03 3.80E+035-5 1.90E+03

Calcium 7440-70-2 1 : 1 : 1 6.70E+05 6.70E+05 1.34E+065000-5000 6.70E+05

Chromium 7440-47-3 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0110-10 1.30E+01

Cobalt 7440-48-4 1 : 1 : 1 2.00E+02 2.00E+02 4.00E+0210-10 2.00E+02

Copper 7440-50-8 1 : 1 : 1 1.50E+00 J 1.50E+00 J 3.00E+0020-20 1.50E+00

Iron 7439-89-6 1 : 1 : 1 8.10E+04 8.10E+04 1.62E+0550-50 8.10E+04
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 5.50E+04 5.50E+04 1.10E+052000-2000 5.50E+04

Magnesium 7439-95-4 1 : 1 : 1 1.70E+05 1.70E+05 3.40E+05500-500 1.70E+05

Manganese 7439-96-5 1 : 1 : 1 2.10E+04 2.10E+04 4.20E+0410-10 2.10E+04

Nickel 7440-02-0 1 : 1 : 1 9.30E+01 9.30E+01 1.86E+0240-40 9.30E+01

Potassium 7440-09-7 1 : 1 : 1 3.00E+04 3.00E+04 6.00E+045000-5000 3.00E+04

Sodium 7440-23-5 1 : 1 : 1 2.00E+05 2.00E+05 4.00E+055000-5000 2.00E+05

Zinc 7440-66-6 1 : 1 : 1 2.30E+05 2.30E+05 4.60E+05200-200 2.30E+05

Up - UAA-11-102

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 2.10E+00 2.10E+00 4.20E+001-1 2.10E+00

2-Butanone 78-93-3 1 : 1 : 1 1.90E+00 1.90E+00 3.80E+0010-10 1.90E+00

Acetone 67-64-1 1 : 1 : 1 3.00E+01 3.00E+01 6.00E+0125-25 3.00E+01

Benzene 71-43-2 1 : 1 : 1 5.60E+00 5.60E+00 1.12E+011-1 5.60E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 8.30E-01 8.30E-01 1.66E+002-2 8.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 1.70E+02 1.70E+02 3.40E+022-2 1.70E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 5.70E+00 5.70E+00 1.14E+019.4-9.4 5.70E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+009.4-9.4 1.30E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 4.00E+01 J 4.00E+01 J 8.00E+019.4-9.4 4.00E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+009.4-9.4 1.20E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+009.4-9.4 1.30E+00

Di-n-butylphthalate 84-74-2 1 : 1 : 1 9.80E-01 9.80E-01 1.96E+009.4-9.4 9.80E-01

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 6.90E-01 6.90E-01 1.38E+000.48-0.48 6.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+04200-200 1.20E+04

Arsenic 7440-38-2 1 : 1 : 1 2.50E+01 2.50E+01 5.00E+0110-10 2.50E+01

Barium 7440-39-3 1 : 1 : 1 3.70E+02 J 3.70E+02 J 7.40E+0210-10 3.70E+02

Beryllium 7440-41-7 1 : 1 : 1 5.80E-01 5.80E-01 1.16E+004-4 5.80E-01

Calcium 7440-70-2 1 : 1 : 1 3.80E+05 3.80E+05 7.60E+05500-500 3.80E+05

Chromium 7440-47-3 1 : 1 : 1 2.40E+02 J 2.40E+02 J 4.80E+0210-10 2.40E+02

Cobalt 7440-48-4 1 : 1 : 1 6.30E+01 6.30E+01 1.26E+0210-10 6.30E+01

Copper 7440-50-8 1 : 1 : 1 5.00E+01 5.00E+01 1.00E+0220-20 5.00E+01

Iron 7439-89-6 1 : 1 : 1 6.90E+04 6.90E+04 1.38E+0550-50 6.90E+04

Lead 7439-92-1 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+015-5 1.70E+01

Magnesium 7439-95-4 1 : 1 : 1 2.00E+05 2.00E+05 4.00E+05500-500 2.00E+05

Manganese 7439-96-5 1 : 1 : 1 6.70E+03 J 6.70E+03 J 1.34E+0410-10 6.70E+03

Nickel 7440-02-0 1 : 1 : 1 5.40E+01 5.40E+01 1.08E+0240-40 5.40E+01

Potassium 7440-09-7 1 : 1 : 1 3.50E+04 3.50E+04 7.00E+0420000-20000 3.50E+04

Sodium 7440-23-5 1 : 1 : 1 9.00E+05 9.00E+05 1.80E+0620000-20000 9.00E+05

Vanadium 7440-62-2 1 : 1 : 1 1.70E+01 J 1.70E+01 J 3.40E+0110-10 1.70E+01

Zinc 7440-66-6 1 : 1 : 1 2.30E+04 J 2.30E+04 J 4.60E+0420-20 2.30E+04

Up - UAA-11-42

VOCs

2-Butanone 78-93-3 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+0010-10 1.80E+00

Metals
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 7.80E+03 7.80E+03 1.56E+04200-200 7.80E+03

Arsenic 7440-38-2 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0110-10 1.40E+01

Barium 7440-39-3 1 : 1 : 1 3.20E+02 J 3.20E+02 J 6.40E+0210-10 3.20E+02

Beryllium 7440-41-7 1 : 1 : 1 4.80E-01 4.80E-01 9.60E-014-4 4.80E-01

Calcium 7440-70-2 1 : 1 : 1 3.00E+05 3.00E+05 6.00E+05500-500 3.00E+05

Chromium 7440-47-3 1 : 1 : 1 5.20E+01 J 5.20E+01 J 1.04E+0210-10 5.20E+01

Cobalt 7440-48-4 1 : 1 : 1 7.00E+00 7.00E+00 1.40E+0110-10 7.00E+00

Copper 7440-50-8 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0120-20 1.40E+01

Iron 7439-89-6 1 : 1 : 1 4.10E+04 4.10E+04 8.20E+0450-50 4.10E+04

Lead 7439-92-1 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+015-5 1.30E+01

Magnesium 7439-95-4 1 : 1 : 1 6.00E+04 6.00E+04 1.20E+05500-500 6.00E+04

Manganese 7439-96-5 1 : 1 : 1 5.00E+03 J 5.00E+03 J 1.00E+0410-10 5.00E+03

Nickel 7440-02-0 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+0140-40 2.60E+01

Potassium 7440-09-7 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+041000-1000 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 8.30E+04 8.30E+04 1.66E+0520000-20000 8.30E+04

Vanadium 7440-62-2 1 : 1 : 1 1.50E+01 J 1.50E+01 J 3.00E+0110-10 1.50E+01

Zinc 7440-66-6 1 : 1 : 1 2.20E+02 J 2.20E+02 J 4.40E+0220-20 2.20E+02

Up - UAA-11-62

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 1.55E+00 1.55E+00 3.10E+001-1 1.55E+00

2-Butanone 78-93-3 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+0010-10 2.00E+00

Acetone 67-64-1 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+0125-25 2.80E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 7.60E-01 7.60E-01 1.52E+002-2 7.60E-01

Chlorobenzene 108-90-7 1 : 1 : 1 4.70E+00 4.70E+00 9.40E+001-1 4.70E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 3.90E-01 3.90E-01 7.80E-010.48-0.48 3.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.05E+03 8.05E+03 1.61E+04200-200 8.05E+03

Arsenic 7440-38-2 1 : 1 : 1 9.95E+00 9.95E+00 1.99E+0110-10 9.95E+00

Barium 7440-39-3 1 : 1 : 1 2.50E+02 J 2.50E+02 J 5.00E+0210-10 2.50E+02

Beryllium 7440-41-7 1 : 1 : 1 4.90E-01 4.90E-01 9.80E-014-4 4.90E-01

Calcium 7440-70-2 1 : 1 : 1 3.80E+05 3.80E+05 7.60E+05500-500 3.80E+05

Chromium 7440-47-3 1 : 1 : 1 1.15E+02 J 1.15E+02 J 2.29E+0210-10 1.15E+02

Cobalt 7440-48-4 1 : 1 : 1 6.35E+00 6.35E+00 1.27E+0110-10 6.35E+00

Copper 7440-50-8 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+0120-20 2.70E+01

Iron 7439-89-6 1 : 1 : 1 1.10E+05 1.10E+05 2.20E+0550-50 1.10E+05

Lead 7439-92-1 1 : 1 : 1 1.75E+01 1.75E+01 3.50E+015-5 1.75E+01

Magnesium 7439-95-4 1 : 1 : 1 1.65E+05 1.65E+05 3.30E+05500-500 1.65E+05

Manganese 7439-96-5 1 : 1 : 1 1.20E+04 J 1.20E+04 J 2.40E+0410-10 1.20E+04

Nickel 7440-02-0 1 : 1 : 1 3.05E+01 3.05E+01 6.10E+0140-40 3.05E+01

Potassium 7440-09-7 1 : 1 : 1 2.40E+04 2.40E+04 4.80E+041000-1000 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 2.15E+05 2.15E+05 4.30E+0520000-20000 2.15E+05

Vanadium 7440-62-2 1 : 1 : 1 1.35E+01 J 1.35E+01 J 2.70E+0110-10 1.35E+01

Zinc 7440-66-6 1 : 1 : 1 4.45E+02 J 4.45E+02 J 8.90E+0220-20 4.45E+02

Up - UAA-11-82

VOCs
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 2.10E+00 2.10E+00 4.20E+001-1 2.10E+00

2-Butanone 78-93-3 1 : 1 : 1 2.30E+00 2.30E+00 4.60E+0010-10 2.30E+00

Acetone 67-64-1 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+0125-25 2.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 4.20E+01 4.20E+01 8.40E+011-1 4.20E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.00E+00 1.00E+00 2.00E+009.4-9.4 1.00E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 1.20E-01 1.20E-01 2.40E-010.48-0.48 1.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.40E+03 6.40E+03 1.28E+04200-200 6.40E+03

Arsenic 7440-38-2 1 : 1 : 1 7.70E+00 7.70E+00 1.54E+0110-10 7.70E+00

Barium 7440-39-3 1 : 1 : 1 1.90E+02 J 1.90E+02 J 3.80E+0210-10 1.90E+02

Beryllium 7440-41-7 1 : 1 : 1 4.10E-01 4.10E-01 8.20E-014-4 4.10E-01

Calcium 7440-70-2 1 : 1 : 1 4.00E+05 4.00E+05 8.00E+05500-500 4.00E+05

Chromium 7440-47-3 1 : 1 : 1 9.10E+01 J 9.10E+01 J 1.82E+0210-10 9.10E+01

Cobalt 7440-48-4 1 : 1 : 1 6.30E+00 6.30E+00 1.26E+0110-10 6.30E+00

Copper 7440-50-8 1 : 1 : 1 2.10E+01 2.10E+01 4.20E+0120-20 2.10E+01

Iron 7439-89-6 1 : 1 : 1 6.70E+04 6.70E+04 1.34E+0550-50 6.70E+04

Lead 7439-92-1 1 : 1 : 1 7.00E+00 7.00E+00 1.40E+015-5 7.00E+00

Magnesium 7439-95-4 1 : 1 : 1 3.40E+05 3.40E+05 6.80E+05500-500 3.40E+05

Manganese 7439-96-5 1 : 1 : 1 1.30E+04 J 1.30E+04 J 2.60E+0410-10 1.30E+04

Nickel 7440-02-0 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+0140-40 2.60E+01

Potassium 7440-09-7 1 : 1 : 1 3.10E+04 3.10E+04 6.20E+041000-1000 3.10E+04

Sodium 7440-23-5 1 : 1 : 1 3.00E+05 3.00E+05 6.00E+0520000-20000 3.00E+05

Vanadium 7440-62-2 1 : 1 : 1 9.90E+00 J 9.90E+00 J 1.98E+0110-10 9.90E+00

Zinc 7440-66-6 1 : 1 : 1 4.10E+02 J 4.10E+02 J 8.20E+0220-20 4.10E+02

Up - UAA-2/OS-2-100

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.10E+01 1.10E+01 2.20E+0140-40 1.10E+01

Benzene 71-43-2 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+0120-20 2.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 2.60E+03 2.60E+03 5.20E+0320-20 2.60E+03

Vinyl chloride 75-01-4 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+0120-20 7.20E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 9.80E+00 9.80E+00 1.96E+0110-10 9.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 3.70E+02 J 3.70E+02 J 7.40E+0250-50 3.70E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 8.00E+00 8.00E+00 1.60E+0110-10 8.00E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 1.00E+01 1.00E+01 2.00E+0110-10 1.00E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+0020-20 3.10E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 5.20E-02 J 5.20E-02 J 1.04E-010.05-0.05 5.20E-02

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 3.70E-02 3.70E-02 7.40E-020.05-0.05 3.70E-02

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 5.60E-02 J 5.60E-02 J 1.12E-010.5-0.5 5.60E-02

Dicamba 1918-00-9 1 : 1 : 1 1.60E-01 1.60E-01 3.20E-011.2-1.2 1.60E-01

Metals

Revised HHRA
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 5.20E+02 5.20E+02 1.04E+03200-200 5.20E+02

Barium 7440-39-3 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+0210-10 1.20E+02

Calcium 7440-70-2 1 : 1 : 1 2.60E+05 2.60E+05 5.20E+05500-500 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 1.50E+01 1.50E+01 3.00E+0110-10 1.50E+01

Copper 7440-50-8 1 : 1 : 1 5.90E+00 5.90E+00 1.18E+0120-20 5.90E+00

Iron 7439-89-6 1 : 1 : 1 2.80E+04 2.80E+04 5.60E+0450-50 2.80E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 8.50E+03 8.50E+03 1.70E+04500-500 8.50E+03

Magnesium 7439-95-4 1 : 1 : 1 3.60E+04 3.60E+04 7.20E+04500-500 3.60E+04

Manganese 7439-96-5 1 : 1 : 1 1.60E+03 1.60E+03 3.20E+0310-10 1.60E+03

Potassium 7440-09-7 1 : 1 : 1 1.00E+04 1.00E+04 2.00E+041000-1000 1.00E+04

Sodium 7440-23-5 1 : 1 : 1 3.30E+04 3.30E+04 6.60E+04500-500 3.30E+04

Vanadium 7440-62-2 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+0010-10 1.60E+00

Zinc 7440-66-6 1 : 1 : 1 5.40E+01 5.40E+01 1.08E+0220-20 5.40E+01

Up - UAA-2/OS-2-110

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 8.00E+00 8.00E+00 1.60E+0120-20 8.00E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0140-40 1.70E+01

Benzene 71-43-2 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0120-20 1.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 2.50E+03 2.50E+03 5.00E+0320-20 2.50E+03

Chloromethane 74-87-3 1 : 1 : 1 9.30E+00 9.30E+00 1.86E+0120-20 9.30E+00

Dichloromethane 75-09-2 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01100-100 1.90E+01

Vinyl chloride 75-01-4 1 : 1 : 1 9.50E+00 9.50E+00 1.90E+0120-20 9.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0110-10 1.60E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 4.90E+01 4.90E+01 9.80E+0110-10 4.90E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.20E+03 1.20E+03 2.40E+03100-100 1.20E+03

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0110-10 1.60E+01

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0110-10 1.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 3.20E+01 3.20E+01 6.40E+0110-10 3.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 9.70E+00 9.70E+00 1.94E+0120-20 9.70E+00

Up - UAA-2/OS-2-120

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 5.30E+00 5.30E+00 1.06E+0110-10 5.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 7.60E+02 7.60E+02 1.52E+035-5 7.60E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0110-10 1.40E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+0110-10 2.60E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 8.60E+02 J 8.60E+02 J 1.72E+0350-50 8.60E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+0110-10 1.20E+01

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+0110-10 1.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 9.60E+00 9.60E+00 1.92E+0110-10 9.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 2.80E+00 2.80E+00 5.60E+0020-20 2.80E+00

Up - UAA-2/OS-2-124

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0120-20 1.60E+01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0120-20 1.70E+01

Revised HHRA
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 7.70E+01 7.70E+01 1.54E+0240-40 7.70E+01

Benzene 71-43-2 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+0120-20 2.40E+01

Chlorobenzene 108-90-7 1 : 1 : 1 2.00E+03 2.00E+03 4.00E+0320-20 2.00E+03

Chloromethane 74-87-3 1 : 1 : 1 9.70E+00 9.70E+00 1.94E+0120-20 9.70E+00

Vinyl chloride 75-01-4 1 : 1 : 1 6.50E+00 6.50E+00 1.30E+0120-20 6.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 7.40E+00 7.40E+00 1.48E+0110-10 7.40E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 3.20E+01 3.20E+01 6.40E+0110-10 3.20E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 4.10E+02 J 4.10E+02 J 8.20E+0250-50 4.10E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 8.30E+00 8.30E+00 1.66E+0110-10 8.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+0110-10 2.00E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 2.40E+00 2.40E+00 4.80E+0020-20 2.40E+00

Fluorene 86-73-7 1 : 1 : 1 2.90E+00 2.90E+00 5.80E+0010-10 2.90E+00

Naphthalene 91-20-3 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+0110-10 1.20E+01

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 1.70E-01 J 1.70E-01 J 3.40E-010.05-0.05 1.70E-01

Herbicide

2,4-DB 94-82-6 1 : 1 : 1 1.80E-01 J 1.80E-01 J 3.60E-010.5-0.5 1.80E-01

MCPP 93-65-2 1 : 1 : 1 8.70E+01 8.70E+01 1.74E+02120-120 8.70E+01

Metals

Barium 7440-39-3 1 : 1 : 1 9.80E+01 9.80E+01 1.96E+0210-10 9.80E+01

Calcium 7440-70-2 1 : 1 : 1 3.40E+05 3.40E+05 6.80E+05500-500 3.40E+05

Iron 7439-89-6 1 : 1 : 1 3.70E+04 3.70E+04 7.40E+0450-50 3.70E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 1.50E+04 1.50E+04 3.00E+04500-500 1.50E+04

Magnesium 7439-95-4 1 : 1 : 1 5.00E+04 5.00E+04 1.00E+05500-500 5.00E+04

Manganese 7439-96-5 1 : 1 : 1 1.60E+03 1.60E+03 3.20E+0310-10 1.60E+03

Potassium 7440-09-7 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+041000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 3.70E+04 3.70E+04 7.40E+04500-500 3.70E+04

Vanadium 7440-62-2 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+0010-10 1.20E+00

Zinc 7440-66-6 1 : 1 : 1 4.20E+01 4.20E+01 8.40E+0120-20 4.20E+01

Up - UAA-2/OS-2-40

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+011-1 2.40E+01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+011-1 1.90E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 8.10E+01 8.10E+01 1.62E+022-2 8.10E+01

Benzene 71-43-2 1 : 1 : 1 2.70E-01 2.70E-01 5.40E-011-1 2.70E-01

Vinyl chloride 75-01-4 1 : 1 : 1 2.10E+00 2.10E+00 4.20E+001-1 2.10E+00

Up - UAA-2/OS-2-50

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+024-4 2.30E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 2.50E+02 2.50E+02 5.00E+024-4 2.50E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 9.30E+02 9.30E+02 1.86E+0310-10 9.30E+02

Benzene 71-43-2 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+014-4 1.20E+01

Chlorobenzene 108-90-7 1 : 1 : 1 5.20E+01 5.20E+01 1.04E+024-4 5.20E+01

Trichloroethylene 79-01-6 1 : 1 : 1 2.30E+00 2.30E+00 4.60E+004-4 2.30E+00

Vinyl chloride 75-01-4 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+014-4 2.90E+01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Up - UAA-2/OS-2-60

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+0210-10 2.30E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 2.90E+02 2.90E+02 5.80E+0210-10 2.90E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 8.90E+02 8.90E+02 1.78E+0320-20 8.90E+02

Benzene 71-43-2 1 : 1 : 1 1.50E+01 1.50E+01 3.00E+0110-10 1.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 7.90E+01 7.90E+01 1.58E+0210-10 7.90E+01

Vinyl chloride 75-01-4 1 : 1 : 1 3.20E+01 3.20E+01 6.40E+0110-10 3.20E+01

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 2.40E+00 2.40E+00 4.80E+0010-10 2.40E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 4.40E+00 4.40E+00 8.80E+0020-20 4.40E+00

Metals

Arsenic 7440-38-2 1 : 1 : 1 5.90E+00 5.90E+00 1.18E+0110-10 5.90E+00

Barium 7440-39-3 1 : 1 : 1 3.50E+02 3.50E+02 7.00E+0210-10 3.50E+02

Calcium 7440-70-2 1 : 1 : 1 2.30E+05 2.30E+05 4.60E+05500-500 2.30E+05

Iron 7439-89-6 1 : 1 : 1 3.00E+04 3.00E+04 6.00E+0450-50 3.00E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 3.40E+03 3.40E+03 6.80E+03100-100 3.40E+03

Magnesium 7439-95-4 1 : 1 : 1 5.50E+04 5.50E+04 1.10E+05500-500 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 2.20E+03 2.20E+03 4.40E+0310-10 2.20E+03

Potassium 7440-09-7 1 : 1 : 1 1.00E+04 1.00E+04 2.00E+041000-1000 1.00E+04

Sodium 7440-23-5 1 : 1 : 1 1.00E+05 1.00E+05 2.00E+052500-2500 1.00E+05

Zinc 7440-66-6 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0120-20 1.40E+01

Up - UAA-2/OS-2-70

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 3.00E+02 3.00E+02 6.00E+0210-10 3.00E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 4.10E+02 4.10E+02 8.20E+0210-10 4.10E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.40E+03 1.40E+03 2.80E+0320-20 1.40E+03

Benzene 71-43-2 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+0110-10 2.40E+01

Chlorobenzene 108-90-7 1 : 1 : 1 8.10E+01 8.10E+01 1.62E+0210-10 8.10E+01

Vinyl chloride 75-01-4 1 : 1 : 1 4.60E+01 4.60E+01 9.20E+0110-10 4.60E+01

SVOCs

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 2.20E+00 2.20E+00 4.40E+0010-10 2.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+0010-10 1.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 3.70E+00 3.70E+00 7.40E+0020-20 3.70E+00

Up - UAA-2/OS-2-80

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 3.30E+02 3.30E+02 6.60E+0210-10 3.30E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 4.40E+02 4.40E+02 8.80E+0210-10 4.40E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.80E+03 1.80E+03 3.60E+0320-20 1.80E+03

Benzene 71-43-2 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+0210-10 5.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 6.20E+01 6.20E+01 1.24E+0210-10 6.20E+01

Vinyl chloride 75-01-4 1 : 1 : 1 5.20E+01 5.20E+01 1.04E+0210-10 5.20E+01

SVOCs

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 9.60E+00 9.60E+00 1.92E+0110-10 9.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 6.00E+00 6.00E+00 1.20E+0120-20 6.00E+00
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Up - UAA-2/OS-2-90

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0120-20 1.30E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 5.70E+01 5.70E+01 1.14E+0240-40 5.70E+01

Benzene 71-43-2 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0120-20 1.30E+01

Chlorobenzene 108-90-7 1 : 1 : 1 1.80E+03 1.80E+03 3.60E+0320-20 1.80E+03

Trichloroethylene 79-01-6 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0120-20 1.70E+01

Vinyl chloride 75-01-4 1 : 1 : 1 1.00E+01 1.00E+01 2.00E+0120-20 1.00E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 7.30E+00 7.30E+00 1.46E+0110-10 7.30E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0110-10 1.60E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 2.40E+02 2.40E+02 4.80E+0220-20 2.40E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 8.70E+00 8.70E+00 1.74E+0110-10 8.70E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 9.50E+00 9.50E+00 1.90E+0110-10 9.50E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+0110-10 2.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 8.60E+00 8.60E+00 1.72E+0120-20 8.60E+00

Up - UAA-3/OS-3-104

VOCs

Benzene 71-43-2 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+0120-20 2.40E+01

Chlorobenzene 108-90-7 1 : 1 : 1 2.10E+03 2.10E+03 4.20E+0320-20 2.10E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 2.50E+01 2.50E+01 5.00E+0110-10 2.50E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+0110-10 2.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 2.20E+03 2.20E+03 4.40E+0310-10 2.20E+03

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 7.80E+00 7.80E+00 1.56E+0110-10 7.80E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 5.20E+01 5.20E+01 1.04E+0210-10 5.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0110-10 1.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 2.10E+03 2.10E+03 4.20E+0320-20 2.10E+03

4-Nitroaniline 100-01-6 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+0050-50 1.50E+00

Benzo(a)pyrene 50-32-8 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+0010-10 1.40E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+0010-10 1.30E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+0010-10 1.60E+00

Chrysene 218-01-9 1 : 1 : 1 6.90E-01 6.90E-01 1.38E+0010-10 6.90E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 1.50E+00 1. 50E+00 3.00E+0010-10 1.50E+00

Diethyl Phthalate 84-66-2 1 : 1 : 1 3.20E+00 3.20E+00 6.40E+0010-10 3.20E+00

Pesticide

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 3.90E-02 J 3.90E-02 J 7.80E-020.05-0.05 3.90E-02

Heptachlor 76-44-8 1 : 1 : 1 2.90E-02 J 2.90E-02 J 5.80E-020.05-0.05 2.90E-02

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 7.00E-02 J 7.00E-02 J 1.40E-010.5-0.5 7.00E-02

2,4-D 94-75-7 1 : 1 : 1 6.30E-01 J 6.30E-01 J 1.26E+000.5-0.5 6.30E-01

2,4-DB 94-82-6 1 : 1 : 1 6.00E-01 J 6.00E-01 J 1.20E+000.5-0.5 6.00E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 3.10E+03 3.10E+03 6.20E+03200-200 3.10E+03

Barium 7440-39-3 1 : 1 : 1 1.00E+03 1.00E+03 2.00E+0310-10 1.00E+03

Cadmium 7440-43-9 1 : 1 : 1 7.40E-01 7.40E-01 1.48E+005-5 7.40E-01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 2.60E+05 2.60E+05 5.20E+05500-500 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 7.40E+01 7.40E+01 1.48E+0210-10 7.40E+01

Cobalt 7440-48-4 1 : 1 : 1 3.30E+00 3.30E+00 6.60E+0010-10 3.30E+00

Copper 7440-50-8 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+0220-20 5.50E+01

Iron 7439-89-6 1 : 1 : 1 2.50E+04 2.50E+04 5.00E+0450-50 2.50E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 5.20E+02 5.20E+02 1.04E+03100-100 5.20E+02

Lead 7439-92-1 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+005-5 3.10E+00

Magnesium 7439-95-4 1 : 1 : 1 7.40E+04 7.40E+04 1.48E+05500-500 7.40E+04

Manganese 7439-96-5 1 : 1 : 1 1.10E+03 1.10E+03 2.20E+0310-10 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+0140-40 2.70E+01

Potassium 7440-09-7 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+041000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 8.00E+04 8.00E+04 1.60E+055000-5000 8.00E+04

Zinc 7440-66-6 1 : 1 : 1 3.60E+02 3.60E+02 7.20E+0220-20 3.60E+02

Up - UAA-3/OS-3-114

VOCs

Benzene 71-43-2 1 : 1 : 1 4.30E+00 4.30E+00 8.60E+005-5 4.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 5.70E+02 5.70E+02 1.14E+035-5 5.70E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 2.30E+01 2.30E+01 4.60E+0110-10 2.30E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.80E+03 1.80E+03 3.60E+03100-100 1.80E+03

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 1.00E+00 1.00E+00 2.00E+0010-10 1.00E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 5.90E+01 5.90E+01 1.18E+0210-10 5.90E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0110-10 1.70E+01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 6.70E-01 6. 70E-01 1.34E+0010-10 6.70E-01

Up - UAA-3/OS-3-116

VOCs

Benzene 71-43-2 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+002-2 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 3.60E+02 3.60E+02 7.20E+022-2 3.60E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0110-10 1.60E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0110-10 1.30E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.50E+03 1.50E+03 3.00E+03100-100 1.50E+03

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+0010-10 1.50E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 5.30E+01 5.30E+01 1.06E+0210-10 5.30E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 9.70E+00 9.70E+00 1.94E+0110-10 9.70E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 9.80E+00 9.80E+00 1.96E+0120-20 9.80E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 6.90E-01 6.90E-01 1.38E+0010-10 6.90E-01

Pesticide

Aldrin 309-00-2 1 : 1 : 1 1.80E-02 J 1.80E-02 J 3.60E-020.05-0.05 1.80E-02

beta-BHC 319-85-7 1 : 1 : 1 1.60E-02 J 1.60E-02 J 3.20E-020.05-0.05 1.60E-02

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 8.60E-02 J 8.60E-02 J 1.72E-010.5-0.5 8.60E-02

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 6.00E-02 6.00E-02 1.20E-01- 6.00E-02

Metals
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 1.20E+03 1.20E+03 2.40E+03200-200 1.20E+03

Barium 7440-39-3 1 : 1 : 1 1.50E+02 1.50E+02 3.00E+0210-10 1.50E+02

Cadmium 7440-43-9 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+005-5 2.00E+00

Calcium 7440-70-2 1 : 1 : 1 3.40E+05 3.40E+05 6.80E+05500-500 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 3.80E+01 3.80E+01 7.60E+0110-10 3.80E+01

Cobalt 7440-48-4 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+0010-10 1.50E+00

Copper 7440-50-8 1 : 1 : 1 2.50E+01 2.50E+01 5.00E+0120-20 2.50E+01

Iron 7439-89-6 1 : 1 : 1 6.10E+04 6.10E+04 1.22E+0550-50 6.10E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 2.80E+04 2.80E+04 5.60E+042000-2000 2.80E+04

Magnesium 7439-95-4 1 : 1 : 1 1.20E+05 1.20E+05 2.40E+05500-500 1.20E+05

Manganese 7439-96-5 1 : 1 : 1 1.20E+03 1.20E+03 2.40E+0310-10 1.20E+03

Nickel 7440-02-0 1 : 1 : 1 1.10E+01 1.10E+01 2.20E+0140-40 1.10E+01

Potassium 7440-09-7 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+041000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 6.10E+04 6.10E+04 1.22E+055000-5000 6.10E+04

Zinc 7440-66-6 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+0220-20 2.30E+02

Up - UAA-3/OS-3-44

VOCs

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 2.20E-01 2.20E-01 4.40E-011-1 2.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+002-2 1.30E+00

Benzene 71-43-2 1 : 1 : 1 3.60E+00 3.60E+00 7.20E+001-1 3.60E+00

Chlorobenzene 108-90-7 1 : 1 : 1 1.60E+02 1.60E+02 3.20E+021-1 1.60E+02

Up - UAA-3/OS-3-54

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 5.20E-01 5.20E-01 1.04E+001-1 5.20E-01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 2.20E-01 2.20E-01 4.40E-011-1 2.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+002-2 1.40E+00

Benzene 71-43-2 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+001-1 1.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 1.60E+02 1.60E+02 3.20E+021-1 1.60E+02

Up - UAA-3/OS-3-64

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+002-2 1.30E+00

Benzene 71-43-2 1 : 1 : 1 1.40E-01 1.40E-01 2.80E-011-1 1.40E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 3.50E-01 3.50E-01 7.00E-011-1 3.50E-01

Chlorobenzene 108-90-7 1 : 1 : 1 3.10E+01 3.10E+01 6.20E+011-1 3.10E+01

Vinyl chloride 75-01-4 1 : 1 : 1 3.10E-01 3.10E-01 6.20E-011-1 3.10E-01

Herbicide

2,4-D 94-75-7 1 : 1 : 1 2.30E-01 2.30E-01 4.60E-010.5-0.5 2.30E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 8.00E-02 8.00E-02 1.60E-01- 8.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 2.50E+02 2.50E+02 5.00E+02200-200 2.50E+02

Barium 7440-39-3 1 : 1 : 1 1.00E+02 1.00E+02 2.00E+0210-10 1.00E+02

Calcium 7440-70-2 1 : 1 : 1 2.20E+05 2.20E+05 4.40E+05500-500 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 8.20E+00 8.20E+00 1.64E+0110-10 8.20E+00

Cobalt 7440-48-4 1 : 1 : 1 5.40E+00 5.40E+00 1.08E+0110-10 5.40E+00

Iron 7439-89-6 1 : 1 : 1 9.80E+03 9.80E+03 1.96E+0450-50 9.80E+03

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 13 of 31

Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 2.40E+03 2.40E+03 4.80E+03100-100 2.40E+03

Magnesium 7439-95-4 1 : 1 : 1 6.30E+04 6.30E+04 1.26E+05500-500 6.30E+04

Manganese 7439-96-5 1 : 1 : 1 4.10E+03 4.10E+03 8.20E+0310-10 4.10E+03

Nickel 7440-02-0 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0140-40 1.30E+01

Potassium 7440-09-7 1 : 1 : 1 5.00E+04 5.00E+04 1.00E+055000-5000 5.00E+04

Sodium 7440-23-5 1 : 1 : 1 8.80E+04 8.80E+04 1.76E+052500-2500 8.80E+04

Zinc 7440-66-6 1 : 1 : 1 4.50E+01 4.50E+01 9.00E+0120-20 4.50E+01

Up - UAA-3/OS-3-74

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 4.40E-01 4.40E-01 8.80E-011-1 4.40E-01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 4.20E-01 4.20E-01 8.40E-011-1 4.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 3.50E+00 3.50E+00 7.00E+002-2 3.50E+00

Benzene 71-43-2 1 : 1 : 1 7.40E+00 7.40E+00 1.48E+011-1 7.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 1.50E+02 1.50E+02 3.00E+021-1 1.50E+02

Toluene 108-88-3 1 : 1 : 1 3.00E-01 3.00E-01 6.00E-011-1 3.00E-01

Vinyl chloride 75-01-4 1 : 1 : 1 9.70E-01 9.70E-01 1.94E+001-1 9.70E-01

Up - UAA-3/OS-3-84

VOCs

Benzene 71-43-2 1 : 1 : 1 6.30E+01 6.30E+01 1.26E+0210-10 6.30E+01

Chlorobenzene 108-90-7 1 : 1 : 1 1.30E+03 1.30E+03 2.60E+0310-10 1.30E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 5.00E+00 5.00E+00 1.00E+0110-10 5.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.70E+02 1.70E+02 3.40E+0210-10 1.70E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 2.20E+00 2.20E+00 4.40E+0010-10 2.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+0110-10 1.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 4.70E+02 J 4.70E+02 J 9.40E+02100-100 4.70E+02

Up - UAA-3/OS-3-94

VOCs

Benzene 71-43-2 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+0220-20 5.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 2.10E+03 2.10E+03 4.20E+0320-20 2.10E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0110-10 1.70E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+0110-10 2.00E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 1.00E+03 1.00E+03 2.00E+03100-100 1.00E+03

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 9.40E+00 9.40E+00 1.88E+0110-10 9.40E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 9.50E+00 9.50E+00 1.90E+0110-10 9.50E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 8.00E+02 8.00E+02 1.60E+03200-200 8.00E+02

Diethyl Phthalate 84-66-2 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0110-10 1.70E+01

Up - UAA-4/OS-4-100

VOCs

Chloromethane 74-87-3 1 : 1 : 1 3.80E-01 3.80E-01 7.60E-011-1 3.80E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 3.80E-02 3.80E-02 7.60E-02- 3.80E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 2.10E+03 J 2.10E+03 J 4.20E+03200-200 2.10E+03
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Arsenic 7440-38-2 1 : 1 : 1 4.90E+00 4.90E+00 9.80E+0010-10 4.90E+00

Barium 7440-39-3 1 : 1 : 1 3.40E+02 3.40E+02 6.80E+0210-10 3.40E+02

Calcium 7440-70-2 1 : 1 : 1 1.50E+05 1.50E+05 3.00E+05500-500 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+0110-10 1.90E+01

Cobalt 7440-48-4 1 : 1 : 1 1.90E+00 1.90E+00 3.80E+0010-10 1.90E+00

Copper 7440-50-8 1 : 1 : 1 6.80E+00 6.80E+00 1.36E+0120-20 6.80E+00

Iron 7439-89-6 1 : 1 : 1 2.00E+04 2.00E+04 4.00E+0450-50 2.00E+04

Lead 7439-92-1 1 : 1 : 1 3.40E+00 3.40E+00 6.80E+005-5 3.40E+00

Magnesium 7439-95-4 1 : 1 : 1 3.90E+04 3.90E+04 7.80E+04500-500 3.90E+04

Manganese 7439-96-5 1 : 1 : 1 7.70E+02 7.70E+02 1.54E+0310-10 7.70E+02

Nickel 7440-02-0 1 : 1 : 1 9.00E+00 9.00E+00 1.80E+0140-40 9.00E+00

Potassium 7440-09-7 1 : 1 : 1 6.20E+03 J 6.20E+03 J 1.24E+041000-1000 6.20E+03

Sodium 7440-23-5 1 : 1 : 1 1.80E+04 J 1.80E+04 J 3.60E+04500-500 1.80E+04

Vanadium 7440-62-2 1 : 1 : 1 6.70E+00 6.70E+00 1.34E+0110-10 6.70E+00

Zinc 7440-66-6 1 : 1 : 1 2.30E+01 2.30E+01 4.60E+0120-20 2.30E+01

Up - UAA-4/OS-4-110

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 3.20E-01 3.20E-01 6.40E-011-1 3.20E-01

Chloromethane 74-87-3 1 : 1 : 1 5.90E-01 5.90E-01 1.18E+001-1 5.90E-01

Ethylbenzene 100-41-4 1 : 1 : 1 9.20E-01 9.20E-01 1.84E+001-1 9.20E-01

Toluene 108-88-3 1 : 1 : 1 3.60E-01 3.60E-01 7.20E-011-1 3.60E-01

Up - UAA-4/OS-4-113

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 2.40E-01 2.40E-01 4.80E-012-2 2.40E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 7.20E-01 7.20E-01 1.44E+001-1 7.20E-01

Ethylbenzene 100-41-4 1 : 1 : 1 9.00E-01 9.00E-01 1.80E+001-1 9.00E-01

Toluene 108-88-3 1 : 1 : 1 2.90E-01 2.90E-01 5.80E-011-1 2.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.30E+03 J 8.30E+03 J 1.66E+04200-200 8.30E+03

Arsenic 7440-38-2 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+0110-10 1.70E+01

Barium 7440-39-3 1 : 1 : 1 5.00E+02 5.00E+02 1.00E+0310-10 5.00E+02

Beryllium 7440-41-7 1 : 1 : 1 6.70E-01 6.70E-01 1.34E+004-4 6.70E-01

Calcium 7440-70-2 1 : 1 : 1 1.60E+05 1.60E+05 3.20E+05500-500 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+0210-10 2.30E+02

Cobalt 7440-48-4 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+0110-10 1.60E+01

Copper 7440-50-8 1 : 1 : 1 9.40E+01 9.40E+01 1.88E+0220-20 9.40E+01

Iron 7439-89-6 1 : 1 : 1 8.60E+04 8.60E+04 1.72E+0550-50 8.60E+04

Lead 7439-92-1 1 : 1 : 1 2.20E+01 2.20E+01 4.40E+015-5 2.20E+01

Magnesium 7439-95-4 1 : 1 : 1 4.20E+04 4.20E+04 8.40E+04500-500 4.20E+04

Manganese 7439-96-5 1 : 1 : 1 3.60E+03 3.60E+03 7.20E+0310-10 3.60E+03

Nickel 7440-02-0 1 : 1 : 1 7.30E+01 7.30E+01 1.46E+0240-40 7.30E+01

Potassium 7440-09-7 1 : 1 : 1 7.90E+03 J 7.90E+03 J 1.58E+041000-1000 7.90E+03

Sodium 7440-23-5 1 : 1 : 1 1.60E+04 J 1.60E+04 J 3.20E+04500-500 1.60E+04

Vanadium 7440-62-2 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+0110-10 2.60E+01

Zinc 7440-66-6 1 : 1 : 1 3.10E+02 3.10E+02 6.20E+0220-20 3.10E+02

Up - UAA-4/OS-4-40
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

VOCs

Dichloromethane 75-09-2 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+005-5 1.20E+00

Up - UAA-4/OS-4-50

VOCs

Ethylbenzene 100-41-4 1 : 1 : 1 8.90E-01 8.90E-01 1.78E+001-1 8.90E-01

Toluene 108-88-3 1 : 1 : 1 4.50E-01 4.50E-01 9.00E-011-1 4.50E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+002-2 2.00E+00

Up - UAA-4/OS-4-60

VOCs

Toluene 108-88-3 1 : 1 : 1 3.60E-01 3.60E-01 7.20E-011-1 3.60E-01

SVOCs

Benzo(a)pyrene 50-32-8 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+0010-10 1.50E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+0010-10 1.30E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+0010-10 1.30E+00

Chrysene 218-01-9 1 : 1 : 1 6.50E-01 6.50E-01 1.30E+0010-10 6.50E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.90E+02 J 6.90E+02 J 1.38E+03200-200 6.90E+02

Barium 7440-39-3 1 : 1 : 1 5.70E+02 5.70E+02 1.14E+0310-10 5.70E+02

Calcium 7440-70-2 1 : 1 : 1 1.30E+05 1.30E+05 2.60E+05500-500 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 7.80E+00 7.80E+00 1.56E+0110-10 7.80E+00

Iron 7439-89-6 1 : 1 : 1 2.10E+04 2.10E+04 4.20E+0450-50 2.10E+04

Magnesium 7439-95-4 1 : 1 : 1 3.90E+04 3.90E+04 7.80E+04500-500 3.90E+04

Manganese 7439-96-5 1 : 1 : 1 1.90E+03 1.90E+03 3.80E+0310-10 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+0140-40 1.30E+01

Potassium 7440-09-7 1 : 1 : 1 7.00E+03 7.00E+03 1.40E+041000-1000 7.00E+03

Sodium 7440-23-5 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+04500-500 1.40E+04

Vanadium 7440-62-2 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+0010-10 1.20E+00

Up - UAA-4/OS-4-80

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 6.00E-01 6.00E-01 1.20E+001-1 6.00E-01

Up - UAA-4/OS-4-90

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 5.00E-01 5.00E-01 1.00E+001-1 5.00E-01

Up - UAA-5-110

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 9.00E+02 9.00E+02 1.80E+03- 9.00E+02

Dichloromethane 75-09-2 1 : 1 : 1 8.80E+00 8.80E+00 1.76E+01- 8.80E+00

SVOCs

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 2.60E+00 2.60E+00 5.20E+00- 2.60E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 7.40E+01 7.40E+01 1.48E+02- 7.40E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 2.50E+00 2.50E+00 5.00E+00- 2.50E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+01- 2.40E+01

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 1.20E-01 1.20E-01 2.40E-01- 1.20E-01

2,4-D 94-75-7 1 : 1 : 1 4.80E-01 4.80E-01 9.60E-01- 4.80E-01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.10E+03 6.10E+03 1.22E+04- 6.10E+03

Arsenic 7440-38-2 1 : 1 : 1 9.90E+00 9.90E+00 1.98E+01- 9.90E+00

Barium 7440-39-3 1 : 1 : 1 2.00E+02 2.00E+02 4.00E+02- 2.00E+02

Beryllium 7440-41-7 1 : 1 : 1 5.00E-01 5.00E-01 1.00E+00- 5.00E-01

Calcium 7440-70-2 1 : 1 : 1 1.80E+05 1.80E+05 3.60E+05- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 9.00E+01 9.00E+01 1.80E+02- 9.00E+01

Cobalt 7440-48-4 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+01- 1.20E+01

Copper 7440-50-8 1 : 1 : 1 4.50E+01 4.50E+01 9.00E+01- 4.50E+01

Iron 7439-89-6 1 : 1 : 1 3.60E+04 3.60E+04 7.20E+04- 3.60E+04

Lead 7439-92-1 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+01- 2.60E+01

Magnesium 7439-95-4 1 : 1 : 1 4.70E+04 4.70E+04 9.40E+04- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 1.30E+03 1.30E+03 2.60E+03- 1.30E+03

Nickel 7440-02-0 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+01- 3.60E+01

Potassium 7440-09-7 1 : 1 : 1 1.70E+04 1.70E+04 3.40E+04- 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 6.60E+04 6.60E+04 1.32E+05- 6.60E+04

Vanadium 7440-62-2 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+01- 2.90E+01

Zinc 7440-66-6 1 : 1 : 1 4.00E+02 4.00E+02 8.00E+02- 4.00E+02

Up - UAA-5-50

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+00- 1.50E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 2.90E+04 2.90E+04 5.80E+04- 2.90E+04

Arsenic 7440-38-2 1 : 1 : 1 4.90E+01 4.90E+01 9.80E+01- 4.90E+01

Barium 7440-39-3 1 : 1 : 1 1.50E+03 J 1.50E+03 J 3.00E+03- 1.50E+03

Beryllium 7440-41-7 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+00- 1.70E+00

Cadmium 7440-43-9 1 : 1 : 1 2.80E+00 2.80E+00 5.60E+00- 2.80E+00

Calcium 7440-70-2 1 : 1 : 1 3.00E+05 3.00E+05 6.00E+05- 3.00E+05

Chromium 7440-47-3 1 : 1 : 1 4.70E+02 J 4.70E+02 J 9.40E+02- 4.70E+02

Cobalt 7440-48-4 1 : 1 : 1 3.40E+01 3.40E+01 6.80E+01- 3.40E+01

Copper 7440-50-8 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+02- 1.20E+02

Iron 7439-89-6 1 : 1 : 1 1.40E+05 1.40E+05 2.80E+05- 1.40E+05

Lead 7439-92-1 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Magnesium 7439-95-4 1 : 1 : 1 6.30E+04 6.30E+04 1.26E+05- 6.30E+04

Manganese 7439-96-5 1 : 1 : 1 3.00E+03 3.00E+03 6.00E+03- 3.00E+03

Nickel 7440-02-0 1 : 1 : 1 1.40E+02 1.40E+02 2.80E+02- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 2.00E+04 J 2.00E+04 J 4.00E+04- 2.00E+04

Selenium 7782-49-2 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+01- 7.20E+00

Sodium 7440-23-5 1 : 1 : 1 7.30E+04 7.30E+04 1.46E+05- 7.30E+04

Vanadium 7440-62-2 1 : 1 : 1 8.00E+01 8.00E+01 1.60E+02- 8.00E+01

Zinc 7440-66-6 1 : 1 : 1 1.50E+03 J 1.50E+03 J 3.00E+03- 1.50E+03

Up - UAA-5-70

Metals

Aluminum 7429-90-5 1 : 1 : 1 2.90E+04 2.90E+04 5.80E+04- 2.90E+04

Arsenic 7440-38-2 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+01- 1.40E+01

Barium 7440-39-3 1 : 1 : 1 5.90E+02 5.90E+02 1.18E+03- 5.90E+02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+00- 1.70E+00

Calcium 7440-70-2 1 : 1 : 1 2.50E+05 2.50E+05 5.00E+05- 2.50E+05

Chromium 7440-47-3 1 : 1 : 1 5.70E+01 5.70E+01 1.14E+02- 5.70E+01

Cobalt 7440-48-4 1 : 1 : 1 1.50E+01 1.50E+01 3.00E+01- 1.50E+01

Copper 7440-50-8 1 : 1 : 1 3.40E+01 3.40E+01 6.80E+01- 3.40E+01

Iron 7439-89-6 1 : 1 : 1 6.50E+04 6.50E+04 1.30E+05- 6.50E+04

Lead 7439-92-1 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+01- 2.60E+01

Magnesium 7439-95-4 1 : 1 : 1 6.10E+04 6.10E+04 1.22E+05- 6.10E+04

Manganese 7439-96-5 1 : 1 : 1 2.10E+03 2.10E+03 4.20E+03- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 5.20E+01 5.20E+01 1.04E+02- 5.20E+01

Potassium 7440-09-7 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+04- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 5.60E+04 5.60E+04 1.12E+05- 5.60E+04

Vanadium 7440-62-2 1 : 1 : 1 8.20E+01 8.20E+01 1.64E+02- 8.20E+01

Zinc 7440-66-6 1 : 1 : 1 2.20E+02 2.20E+02 4.40E+02- 2.20E+02

Up - UAA-5-90

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+00- 1.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 2.20E+04 2.20E+04 4.40E+04- 2.20E+04

Arsenic 7440-38-2 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 5.70E+02 5.70E+02 1.14E+03- 5.70E+02

Beryllium 7440-41-7 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+00- 1.80E+00

Cadmium 7440-43-9 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+00- 3.10E+00

Calcium 7440-70-2 1 : 1 : 1 2.80E+05 2.80E+05 5.60E+05- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 3.80E+02 3.80E+02 7.60E+02- 3.80E+02

Cobalt 7440-48-4 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+01- 2.90E+01

Copper 7440-50-8 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Iron 7439-89-6 1 : 1 : 1 1.10E+05 1.10E+05 2.20E+05- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 9.30E+01 9.30E+01 1.86E+02- 9.30E+01

Magnesium 7439-95-4 1 : 1 : 1 6.20E+04 6.20E+04 1.24E+05- 6.20E+04

Manganese 7439-96-5 1 : 1 : 1 2.60E+03 2.60E+03 5.20E+03- 2.60E+03

Nickel 7440-02-0 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+04- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 5.10E+04 5.10E+04 1.02E+05- 5.10E+04

Vanadium 7440-62-2 1 : 1 : 1 6.50E+01 6.50E+01 1.30E+02- 6.50E+01

Zinc 7440-66-6 1 : 1 : 1 1.70E+03 1.70E+03 3.40E+03- 1.70E+03

Up - UAA-6-38

VOCs

Acetone 67-64-1 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01- 1.90E+01

Benzene 71-43-2 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+00- 1.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 3.00E+00 3.00E+00 6.00E+00- 3.00E+00

Herbicide

2,4-DB 94-82-6 1 : 1 : 1 9.60E-01 9.60E-01 1.92E+00- 9.60E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.80E+03 8.80E+03 1.76E+04- 8.80E+03

Arsenic 7440-38-2 1 : 1 : 1 4.00E+01 4.00E+01 8.00E+01- 4.00E+01
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 2.60E+02 2.60E+02 5.20E+02- 2.60E+02

Beryllium 7440-41-7 1 : 1 : 1 7.40E-01 7.40E-01 1.48E+00- 7.40E-01

Cadmium 7440-43-9 1 : 1 : 1 7.10E+00 7.10E+00 1.42E+01- 7.10E+00

Calcium 7440-70-2 1 : 1 : 1 4.80E+05 4.80E+05 9.60E+05- 4.80E+05

Chromium 7440-47-3 1 : 1 : 1 1.00E+02 1.00E+02 2.00E+02- 1.00E+02

Cobalt 7440-48-4 1 : 1 : 1 3.40E+02 3.40E+02 6.80E+02- 3.40E+02

Copper 7440-50-8 1 : 1 : 1 3.40E+01 3.40E+01 6.80E+01- 3.40E+01

Iron 7439-89-6 1 : 1 : 1 6.70E+04 6.70E+04 1.34E+05- 6.70E+04

Lead 7439-92-1 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+01- 2.60E+01

Magnesium 7439-95-4 1 : 1 : 1 8.60E+04 8.60E+04 1.72E+05- 8.60E+04

Manganese 7439-96-5 1 : 1 : 1 2.50E+04 2.50E+04 5.00E+04- 2.50E+04

Nickel 7440-02-0 1 : 1 : 1 2.50E+02 2.50E+02 5.00E+02- 2.50E+02

Potassium 7440-09-7 1 : 1 : 1 2.50E+04 2.50E+04 5.00E+04- 2.50E+04

Silver 7440-22-4 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+00- 1.60E+00

Sodium 7440-23-5 1 : 1 : 1 2.30E+05 2.30E+05 4.60E+05- 2.30E+05

Vanadium 7440-62-2 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+01- 2.60E+01

Zinc 7440-66-6 1 : 1 : 1 6.30E+04 6.30E+04 1.26E+05- 6.30E+04

Up - UAA-6-58

VOCs

Benzene 71-43-2 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+00- 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 4.80E+00 4.80E+00 9.60E+00- 4.80E+00

Ethylbenzene 100-41-4 1 : 1 : 1 6.60E-01 6.60E-01 1.32E+00- 6.60E-01

Herbicide

2,4-DB 94-82-6 1 : 1 : 1 5.20E-01 5.20E-01 1.04E+00- 5.20E-01

MCPP 93-65-2 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 3.00E+03 3.00E+03 6.00E+03- 3.00E+03

Arsenic 7440-38-2 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+01- 3.60E+01

Barium 7440-39-3 1 : 1 : 1 1.70E+02 1.70E+02 3.40E+02- 1.70E+02

Beryllium 7440-41-7 1 : 1 : 1 3.30E-01 3.30E-01 6.60E-01- 3.30E-01

Cadmium 7440-43-9 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+00- 1.70E+00

Calcium 7440-70-2 1 : 1 : 1 4.10E+05 4.10E+05 8.20E+05- 4.10E+05

Chromium 7440-47-3 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+01- 2.80E+01

Cobalt 7440-48-4 1 : 1 : 1 4.00E+02 4.00E+02 8.00E+02- 4.00E+02

Copper 7440-50-8 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Iron 7439-89-6 1 : 1 : 1 5.80E+04 5.80E+04 1.16E+05- 5.80E+04

Lead 7439-92-1 1 : 1 : 1 9.60E+00 9.60E+00 1.92E+01- 9.60E+00

Magnesium 7439-95-4 1 : 1 : 1 9.10E+04 9.10E+04 1.82E+05- 9.10E+04

Manganese 7439-96-5 1 : 1 : 1 2.80E+04 2.80E+04 5.60E+04- 2.80E+04

Nickel 7440-02-0 1 : 1 : 1 1.70E+02 1.70E+02 3.40E+02- 1.70E+02

Potassium 7440-09-7 1 : 1 : 1 2.00E+04 2.00E+04 4.00E+04- 2.00E+04

Silver 7440-22-4 1 : 1 : 1 1.70E+00 1.70E+00 3.40E+00- 1.70E+00

Sodium 7440-23-5 1 : 1 : 1 1.60E+05 1.60E+05 3.20E+05- 1.60E+05

Vanadium 7440-62-2 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Zinc 7440-66-6 1 : 1 : 1 1.90E+05 1.90E+05 3.80E+05- 1.90E+05

Up - UAA-6-78
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

VOCs

Acetone 67-64-1 1 : 1 : 1 2.30E+01 2.30E+01 4.60E+01- 2.30E+01

Benzene 71-43-2 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+00- 1.40E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 2.10E+00 2.10E+00 4.20E+00- 2.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 5.90E+00 5.90E+00 1.18E+01- 5.90E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 5.20E+03 J 5.20E+03 J 1.04E+04- 5.20E+03

Arsenic 7440-38-2 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+01- 2.70E+01

Barium 7440-39-3 1 : 1 : 1 1.90E+02 1.90E+02 3.80E+02- 1.90E+02

Beryllium 7440-41-7 1 : 1 : 1 3.50E-01 3.50E-01 7.00E-01- 3.50E-01

Cadmium 7440-43-9 1 : 1 : 1 3.20E+00 3.20E+00 6.40E+00- 3.20E+00

Calcium 7440-70-2 1 : 1 : 1 4.50E+05 4.50E+05 9.00E+05- 4.50E+05

Chromium 7440-47-3 1 : 1 : 1 8.10E+01 8.10E+01 1.62E+02- 8.10E+01

Cobalt 7440-48-4 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+02- 5.50E+01

Copper 7440-50-8 1 : 1 : 1 4.50E+01 4.50E+01 9.00E+01- 4.50E+01

Iron 7439-89-6 1 : 1 : 1 5.90E+04 5.90E+04 1.18E+05- 5.90E+04

Lead 7439-92-1 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+01- 1.80E+01

Magnesium 7439-95-4 1 : 1 : 1 1.00E+05 1.00E+05 2.00E+05- 1.00E+05

Manganese 7439-96-5 1 : 1 : 1 1.00E+04 1.00E+04 2.00E+04- 1.00E+04

Nickel 7440-02-0 1 : 1 : 1 5.30E+01 5.30E+01 1.06E+02- 5.30E+01

Potassium 7440-09-7 1 : 1 : 1 2.50E+04 2.50E+04 5.00E+04- 2.50E+04

Sodium 7440-23-5 1 : 1 : 1 5.00E+05 5.00E+05 1.00E+06- 5.00E+05

Vanadium 7440-62-2 1 : 1 : 1 1.50E+01 1.50E+01 3.00E+01- 1.50E+01

Zinc 7440-66-6 1 : 1 : 1 1.50E+04 1.50E+04 3.00E+04- 1.50E+04

Up - UAA-6-98

VOCs

Acetone 67-64-1 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+01- 1.80E+01

Benzene 71-43-2 1 : 1 : 1 8.75E-01 8.75E-01 1.75E+00- 8.75E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 9.65E-01 9.65E-01 1.93E+00- 9.65E-01

Chlorobenzene 108-90-7 1 : 1 : 1 4.90E+01 4.90E+01 9.80E+01- 4.90E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 3.85E+00 3.85E+00 7.70E+00- 3.85E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 6.50E+00 6.50E+00 1.30E+01- 6.50E+00

Herbicide

2,4-DB 94-82-6 1 : 1 : 1 4.15E-01 4.15E-01 8.30E-01- 4.15E-01

MCPP 93-65-2 1 : 1 : 1 9.40E+01 9.40E+01 1.88E+02- 9.40E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.55E+03 6.55E+03 1.31E+04- 6.55E+03

Antimony 7440-36-0 1 : 1 : 1 4.10E+00 4.10E+00 8.20E+0020-20 4.10E+00

Arsenic 7440-38-2 1 : 1 : 1 2.15E+01 2.15E+01 4.30E+01- 2.15E+01

Barium 7440-39-3 1 : 1 : 1 1.80E+02 1.80E+02 3.60E+02- 1.80E+02

Beryllium 7440-41-7 1 : 1 : 1 6.65E-01 6.65E-01 1.33E+00- 6.65E-01

Cadmium 7440-43-9 1 : 1 : 1 1.05E+03 1.05E+03 2.10E+03- 1.05E+03

Calcium 7440-70-2 1 : 1 : 1 6.85E+05 6.85E+05 1.37E+06- 6.85E+05

Chromium 7440-47-3 1 : 1 : 1 1.65E+02 1.65E+02 3.30E+02- 1.65E+02

Cobalt 7440-48-4 1 : 1 : 1 2.25E+02 2.25E+02 4.50E+02- 2.25E+02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 6.55E+01 6.55E+01 1.31E+02- 6.55E+01

Iron 7439-89-6 1 : 1 : 1 6.40E+04 6.40E+04 1.28E+05- 6.40E+04

Lead 7439-92-1 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+01- 2.00E+01

Magnesium 7439-95-4 1 : 1 : 1 1.10E+05 1.10E+05 2.20E+05- 1.10E+05

Manganese 7439-96-5 1 : 1 : 1 1.50E+04 1.50E+04 3.00E+04- 1.50E+04

Nickel 7440-02-0 1 : 1 : 1 1.75E+02 1.75E+02 3.50E+02- 1.75E+02

Potassium 7440-09-7 1 : 1 : 1 3.05E+04 3.05E+04 6.10E+04- 3.05E+04

Selenium 7782-49-2 1 : 1 : 1 8.10E+00 8.10E+00 1.62E+0110-10 8.10E+00

Sodium 7440-23-5 1 : 1 : 1 5.75E+05 5.75E+05 1.15E+06- 5.75E+05

Vanadium 7440-62-2 1 : 1 : 1 1.95E+01 1.95E+01 3.90E+01- 1.95E+01

Zinc 7440-66-6 1 : 1 : 1 7.85E+04 7.85E+04 1.57E+05- 7.85E+04

Up - UAA-7-38

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.80E+00 1.80E+00 3.60E+00- 1.80E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 7.50E+03 J 7.50E+03 J 1.50E+04- 7.50E+03

Arsenic 7440-38-2 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+01- 2.00E+01

Barium 7440-39-3 1 : 1 : 1 4.20E+02 4.20E+02 8.40E+02- 4.20E+02

Beryllium 7440-41-7 1 : 1 : 1 3.80E-01 3.80E-01 7.60E-01- 3.80E-01

Calcium 7440-70-2 1 : 1 : 1 1.80E+05 1.80E+05 3.60E+05- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 1.60E+02 1.60E+02 3.20E+02- 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+01- 7.20E+00

Copper 7440-50-8 1 : 1 : 1 3.10E+01 3.10E+01 6.20E+01- 3.10E+01

Iron 7439-89-6 1 : 1 : 1 4.20E+04 4.20E+04 8.40E+04- 4.20E+04

Lead 7439-92-1 1 : 1 : 1 7.70E+00 7.70E+00 1.54E+01- 7.70E+00

Magnesium 7439-95-4 1 : 1 : 1 4.40E+04 4.40E+04 8.80E+04- 4.40E+04

Manganese 7439-96-5 1 : 1 : 1 2.80E+03 2.80E+03 5.60E+03- 2.80E+03

Nickel 7440-02-0 1 : 1 : 1 3.70E+01 3.70E+01 7.40E+01- 3.70E+01

Potassium 7440-09-7 1 : 1 : 1 9.70E+03 9.70E+03 1.94E+04- 9.70E+03

Sodium 7440-23-5 1 : 1 : 1 2.10E+04 2.10E+04 4.20E+04- 2.10E+04

Vanadium 7440-62-2 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+01- 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 6.20E+02 6.20E+02 1.24E+03- 6.20E+02

Up - UAA-7-58

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+00- 3.10E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.45E+03 8.45E+03 1.69E+04- 8.45E+03

Arsenic 7440-38-2 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+0110-10 7.20E+00

Barium 7440-39-3 1 : 1 : 1 6.60E+02 6.60E+02 1.32E+03- 6.60E+02

Beryllium 7440-41-7 1 : 1 : 1 4.30E-01 4.30E-01 8.60E-01- 4.30E-01

Calcium 7440-70-2 1 : 1 : 1 1.65E+05 1.65E+05 3.30E+05- 1.65E+05

Chromium 7440-47-3 1 : 1 : 1 3.55E+01 3.55E+01 7.10E+01- 3.55E+01

Cobalt 7440-48-4 1 : 1 : 1 4.65E+00 4.65E+00 9.30E+00- 4.65E+00

Copper 7440-50-8 1 : 1 : 1 1.04E+01 1.04E+01 2.08E+01- 1.04E+01

Iron 7439-89-6 1 : 1 : 1 3.00E+04 3.00E+04 6.00E+04- 3.00E+04

Lead 7439-92-1 1 : 1 : 1 5.40E+00 5.40E+00 1.08E+01- 5.40E+00
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Magnesium 7439-95-4 1 : 1 : 1 4.05E+04 4.05E+04 8.10E+04- 4.05E+04

Manganese 7439-96-5 1 : 1 : 1 1.95E+03 1.95E+03 3.90E+03- 1.95E+03

Nickel 7440-02-0 1 : 1 : 1 2.05E+01 2.05E+01 4.10E+01- 2.05E+01

Potassium 7440-09-7 1 : 1 : 1 7.85E+03 7.85E+03 1.57E+04- 7.85E+03

Sodium 7440-23-5 1 : 1 : 1 2.45E+04 2.45E+04 4.90E+04- 2.45E+04

Vanadium 7440-62-2 1 : 1 : 1 2.20E+01 2.20E+01 4.40E+01- 2.20E+01

Zinc 7440-66-6 1 : 1 : 1 9.65E+01 9.65E+01 1.93E+02- 9.65E+01

Up - UAA-7-78

Herbicide

MCPP 93-65-2 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+01- 1.70E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.20E+03 6.20E+03 1.24E+04- 6.20E+03

Arsenic 7440-38-2 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+01- 1.60E+01

Barium 7440-39-3 1 : 1 : 1 5.00E+02 5.00E+02 1.00E+03- 5.00E+02

Beryllium 7440-41-7 1 : 1 : 1 6.20E-01 6.20E-01 1.24E+00- 6.20E-01

Calcium 7440-70-2 1 : 1 : 1 1.80E+05 1.80E+05 3.60E+05- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 1.80E+02 1.80E+02 3.60E+02- 1.80E+02

Cobalt 7440-48-4 1 : 1 : 1 1.00E+01 1.00E+01 2.00E+01- 1.00E+01

Copper 7440-50-8 1 : 1 : 1 6.90E+01 6.90E+01 1.38E+02- 6.90E+01

Iron 7439-89-6 1 : 1 : 1 4.80E+04 4.80E+04 9.60E+04- 4.80E+04

Lead 7439-92-1 1 : 1 : 1 1.00E+01 1.00E+01 2.00E+01- 1.00E+01

Magnesium 7439-95-4 1 : 1 : 1 4.70E+04 4.70E+04 9.40E+04- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 1.80E+03 1.80E+03 3.60E+03- 1.80E+03

Nickel 7440-02-0 1 : 1 : 1 5.10E+01 5.10E+01 1.02E+02- 5.10E+01

Potassium 7440-09-7 1 : 1 : 1 6.80E+03 6.80E+03 1.36E+04- 6.80E+03

Sodium 7440-23-5 1 : 1 : 1 1.60E+04 1.60E+04 3.20E+04- 1.60E+04

Vanadium 7440-62-2 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+01- 2.80E+01

Zinc 7440-66-6 1 : 1 : 1 1.00E+03 1.00E+03 2.00E+03- 1.00E+03

Up - UAA-7-98

Metals

Aluminum 7429-90-5 1 : 1 : 1 4.50E+02 4.50E+02 9.00E+02- 4.50E+02

Barium 7440-39-3 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+02- 1.20E+02

Calcium 7440-70-2 1 : 1 : 1 1.40E+05 1.40E+05 2.80E+05- 1.40E+05

Chromium 7440-47-3 1 : 1 : 1 1.45E+01 1.45E+01 2.90E+01- 1.45E+01

Cobalt 7440-48-4 1 : 1 : 1 9.75E-01 9.75E-01 1.95E+00- 9.75E-01

Copper 7440-50-8 1 : 1 : 1 3.00E+00 3.00E+00 6.00E+00- 3.00E+00

Iron 7439-89-6 1 : 1 : 1 1.65E+04 1.65E+04 3.30E+04- 1.65E+04

Lead 7439-92-1 1 : 1 : 1 2.80E+00 2.80E+00 5.60E+005-5 2.80E+00

Magnesium 7439-95-4 1 : 1 : 1 3.85E+04 3.85E+04 7.70E+04- 3.85E+04

Manganese 7439-96-5 1 : 1 : 1 5.55E+02 5.55E+02 1.11E+03- 5.55E+02

Nickel 7440-02-0 1 : 1 : 1 5.85E+00 5.85E+00 1.17E+01- 5.85E+00

Potassium 7440-09-7 1 : 1 : 1 4.70E+03 4.70E+03 9.40E+03- 4.70E+03

Sodium 7440-23-5 1 : 1 : 1 1.25E+04 1.25E+04 2.50E+04- 1.25E+04

Vanadium 7440-62-2 1 : 1 : 1 2.95E+00 2.95E+00 5.90E+00- 2.95E+00

Zinc 7440-66-6 1 : 1 : 1 1.15E+02 1.15E+02 2.30E+02- 1.15E+02

Up - UAA-8-106
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

VOCs

Benzene 71-43-2 1 : 1 : 1 4.70E+01 4.70E+01 9.40E+01- 4.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 4.30E-01 4.30E-01 8.60E-011-1 4.30E-01

SVOCs

Phenol 108-95-2 1 : 1 : 1 6.85E+00 6.85E+00 1.37E+01- 6.85E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 3.00E+03 3.00E+03 6.00E+03- 3.00E+03

Arsenic 7440-38-2 1 : 1 : 1 5.80E+00 5.80E+00 1.16E+01- 5.80E+00

Barium 7440-39-3 1 : 1 : 1 6.60E+02 6.60E+02 1.32E+03- 6.60E+02

Beryllium 7440-41-7 1 : 1 : 1 1.50E-01 1.50E-01 3.00E-01- 1.50E-01

Calcium 7440-70-2 1 : 1 : 1 1.50E+05 1.50E+05 3.00E+05- 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 3.80E+01 3.80E+01 7.60E+01- 3.80E+01

Cobalt 7440-48-4 1 : 1 : 1 3.40E+00 3.40E+00 6.80E+00- 3.40E+00

Copper 7440-50-8 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Iron 7439-89-6 1 : 1 : 1 2.55E+04 2.55E+04 5.10E+04- 2.55E+04

Lead 7439-92-1 1 : 1 : 1 6.70E+00 6.70E+00 1.34E+01- 6.70E+00

Magnesium 7439-95-4 1 : 1 : 1 3.85E+04 3.85E+04 7.70E+04- 3.85E+04

Manganese 7439-96-5 1 : 1 : 1 1.35E+03 1.35E+03 2.70E+03- 1.35E+03

Nickel 7440-02-0 1 : 1 : 1 1.65E+01 1.65E+01 3.30E+01- 1.65E+01

Potassium 7440-09-7 1 : 1 : 1 7.15E+03 7.15E+03 1.43E+04- 7.15E+03

Sodium 7440-23-5 1 : 1 : 1 1.75E+04 1.75E+04 3.50E+04- 1.75E+04

Vanadium 7440-62-2 1 : 1 : 1 8.75E+00 8.75E+00 1.75E+01- 8.75E+00

Zinc 7440-66-6 1 : 1 : 1 5.15E+01 5.15E+01 1.03E+02- 5.15E+01

Up - UAA-8-46

Herbicide

2,4-D 94-75-7 1 : 1 : 1 2.00E-01 2.00E-01 4.00E-01- 2.00E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.70E+04 1.70E+04 3.40E+04- 1.70E+04

Arsenic 7440-38-2 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+01- 2.40E+01

Barium 7440-39-3 1 : 1 : 1 5.00E+02 5.00E+02 1.00E+03- 5.00E+02

Beryllium 7440-41-7 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+00- 1.20E+00

Cadmium 7440-43-9 1 : 1 : 1 1.90E+00 1.90E+00 3.80E+00- 1.90E+00

Calcium 7440-70-2 1 : 1 : 1 1.00E+05 1.00E+05 2.00E+05- 1.00E+05

Chromium 7440-47-3 1 : 1 : 1 1.60E+02 J 1.60E+02 J 3.20E+02- 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+01- 2.70E+01

Copper 7440-50-8 1 : 1 : 1 5.70E+01 5.70E+01 1.14E+02- 5.70E+01

Iron 7439-89-6 1 : 1 : 1 5.10E+04 5.10E+04 1.02E+05- 5.10E+04

Lead 7439-92-1 1 : 1 : 1 5.00E+01 5.00E+01 1.00E+02- 5.00E+01

Magnesium 7439-95-4 1 : 1 : 1 2.30E+04 2.30E+04 4.60E+04- 2.30E+04

Manganese 7439-96-5 1 : 1 : 1 1.50E+03 1.50E+03 3.00E+03- 1.50E+03

Nickel 7440-02-0 1 : 1 : 1 1.00E+02 1.00E+02 2.00E+02- 1.00E+02

Potassium 7440-09-7 1 : 1 : 1 8.40E+03 8.40E+03 1.68E+04- 8.40E+03

Sodium 7440-23-5 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+04- 1.20E+04

Vanadium 7440-62-2 1 : 1 : 1 5.00E+01 5.00E+01 1.00E+02- 5.00E+01

Zinc 7440-66-6 1 : 1 : 1 2.00E+02 2.00E+02 4.00E+02- 2.00E+02

Up - UAA-8-66
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 1.70E-01 1.70E-01 3.40E-01- 1.70E-01

2,4-D 94-75-7 1 : 1 : 1 2.10E-01 2.10E-01 4.20E-01- 2.10E-01

Dicamba 1918-00-9 1 : 1 : 1 5.90E-02 5.90E-02 1.18E-01- 5.90E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 7.60E+03 7.60E+03 1.52E+04- 7.60E+03

Arsenic 7440-38-2 1 : 1 : 1 9.00E+00 9.00E+00 1.80E+01- 9.00E+00

Barium 7440-39-3 1 : 1 : 1 5.10E+02 5.10E+02 1.02E+03- 5.10E+02

Beryllium 7440-41-7 1 : 1 : 1 4.00E-01 4.00E-01 8.00E-01- 4.00E-01

Calcium 7440-70-2 1 : 1 : 1 1.20E+05 1.20E+05 2.40E+05- 1.20E+05

Chromium 7440-47-3 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+01- 2.90E+01

Cobalt 7440-48-4 1 : 1 : 1 6.00E+00 6.00E+00 1.20E+01- 6.00E+00

Copper 7440-50-8 1 : 1 : 1 8.00E+00 8.00E+00 1.60E+01- 8.00E+00

Iron 7439-89-6 1 : 1 : 1 2.30E+04 2.30E+04 4.60E+04- 2.30E+04

Lead 7439-92-1 1 : 1 : 1 7.50E+00 7.50E+00 1.50E+01- 7.50E+00

Magnesium 7439-95-4 1 : 1 : 1 2.40E+04 2.40E+04 4.80E+04- 2.40E+04

Manganese 7439-96-5 1 : 1 : 1 1.60E+03 1.60E+03 3.20E+03- 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 2.10E+01 2.10E+01 4.20E+01- 2.10E+01

Potassium 7440-09-7 1 : 1 : 1 6.20E+03 6.20E+03 1.24E+04- 6.20E+03

Sodium 7440-23-5 1 : 1 : 1 1.40E+04 1.40E+04 2.80E+04- 1.40E+04

Vanadium 7440-62-2 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+01- 2.00E+01

Zinc 7440-66-6 1 : 1 : 1 3.50E+01 3.50E+01 7.00E+01- 3.50E+01

Up - UAA-8-86

Herbicide

2,4-D 94-75-7 1 : 1 : 1 4.60E-01 4.60E-01 9.20E-01- 4.60E-01

Dicamba 1918-00-9 1 : 1 : 1 2.50E-01 2.50E-01 5.00E-01- 2.50E-01

Pentachlorophenol 87-86-5 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+00- 2.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.70E+03 8.70E+03 1.74E+04- 8.70E+03

Arsenic 7440-38-2 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 5.80E+02 5.80E+02 1.16E+03- 5.80E+02

Beryllium 7440-41-7 1 : 1 : 1 6.00E-01 6.00E-01 1.20E+00- 6.00E-01

Calcium 7440-70-2 1 : 1 : 1 1.20E+05 1.20E+05 2.40E+05- 1.20E+05

Chromium 7440-47-3 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+02- 5.50E+01

Cobalt 7440-48-4 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Copper 7440-50-8 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+01- 2.70E+01

Iron 7439-89-6 1 : 1 : 1 3.40E+04 3.40E+04 6.80E+04- 3.40E+04

Lead 7439-92-1 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+01- 1.70E+01

Magnesium 7439-95-4 1 : 1 : 1 2.60E+04 2.60E+04 5.20E+04- 2.60E+04

Manganese 7439-96-5 1 : 1 : 1 1.70E+03 1.70E+03 3.40E+03- 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 4.80E+01 4.80E+01 9.60E+01- 4.80E+01

Potassium 7440-09-7 1 : 1 : 1 7.10E+03 7.10E+03 1.42E+04- 7.10E+03

Sodium 7440-23-5 1 : 1 : 1 1.30E+04 1.30E+04 2.60E+04- 1.30E+04

Vanadium 7440-62-2 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+01- 2.90E+01

Zinc 7440-66-6 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+02- 2.30E+02

Up - UAA-9-110
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 9.40E+03 9.40E+03 1.88E+04- 9.40E+03

Arsenic 7440-38-2 1 : 1 : 1 1.60E+01 1.60E+01 3.20E+01- 1.60E+01

Barium 7440-39-3 1 : 1 : 1 4.40E+02 4.40E+02 8.80E+02- 4.40E+02

Beryllium 7440-41-7 1 : 1 : 1 7.20E-01 7.20E-01 1.44E+00- 7.20E-01

Calcium 7440-70-2 1 : 1 : 1 1.60E+05 1.60E+05 3.20E+05- 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 8.10E+01 8.10E+01 1.62E+02- 8.10E+01

Cobalt 7440-48-4 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Copper 7440-50-8 1 : 1 : 1 4.10E+01 4.10E+01 8.20E+01- 4.10E+01

Iron 7439-89-6 1 : 1 : 1 7.10E+04 7.10E+04 1.42E+05- 7.10E+04

Lead 7439-92-1 1 : 1 : 1 2.20E+01 2.20E+01 4.40E+01- 2.20E+01

Magnesium 7439-95-4 1 : 1 : 1 4.10E+04 4.10E+04 8.20E+04- 4.10E+04

Manganese 7439-96-5 1 : 1 : 1 3.50E+03 3.50E+03 7.00E+03- 3.50E+03

Nickel 7440-02-0 1 : 1 : 1 5.00E+01 5.00E+01 1.00E+02- 5.00E+01

Potassium 7440-09-7 1 : 1 : 1 8.80E+03 8.80E+03 1.76E+04- 8.80E+03

Sodium 7440-23-5 1 : 1 : 1 1.70E+04 1.70E+04 3.40E+04- 1.70E+04

Vanadium 7440-62-2 1 : 1 : 1 3.30E+01 3.30E+01 6.60E+01- 3.30E+01

Zinc 7440-66-6 1 : 1 : 1 1.60E+02 1.60E+02 3.20E+02- 1.60E+02

Up - UAA-9-121

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 1.10E+00 1.10E+00 2.20E+00- 1.10E+00

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 3.00E+00 3.00E+00 6.00E+00- 3.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.30E+04 1.30E+04 2.60E+04- 1.30E+04

Arsenic 7440-38-2 1 : 1 : 1 3.00E+01 3.00E+01 6.00E+01- 3.00E+01

Barium 7440-39-3 1 : 1 : 1 4.70E+02 4.70E+02 9.40E+02- 4.70E+02

Beryllium 7440-41-7 1 : 1 : 1 1.40E+00 1.40E+00 2.80E+00- 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 1.80E+05 1.80E+05 3.60E+05- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 2.60E+02 2.60E+02 5.20E+02- 2.60E+02

Cobalt 7440-48-4 1 : 1 : 1 2.50E+01 2.50E+01 5.00E+01- 2.50E+01

Copper 7440-50-8 1 : 1 : 1 8.60E+01 8.60E+01 1.72E+02- 8.60E+01

Iron 7439-89-6 1 : 1 : 1 1.10E+05 1.10E+05 2.20E+05- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+01- 3.60E+01

Magnesium 7439-95-4 1 : 1 : 1 4.30E+04 4.30E+04 8.60E+04- 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 5.60E+03 5.60E+03 1.12E+04- 5.60E+03

Nickel 7440-02-0 1 : 1 : 1 9.20E+01 9.20E+01 1.84E+02- 9.20E+01

Potassium 7440-09-7 1 : 1 : 1 1.30E+04 1.30E+04 2.60E+04- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 2.20E+04 2.20E+04 4.40E+04- 2.20E+04

Vanadium 7440-62-2 1 : 1 : 1 4.30E+01 4.30E+01 8.60E+01- 4.30E+01

Zinc 7440-66-6 1 : 1 : 1 1.90E+02 1.90E+02 3.80E+02- 1.90E+02

Up - UAA-9-50

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.15E+04 1.15E+04 2.30E+04- 1.15E+04

Arsenic 7440-38-2 1 : 1 : 1 2.85E+01 2.85E+01 5.70E+01- 2.85E+01

Barium 7440-39-3 1 : 1 : 1 5.55E+02 5.55E+02 1.11E+03- 5.55E+02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 1.03E+00 1.03E+00 2.06E+00- 1.03E+00

Cadmium 7440-43-9 1 : 1 : 1 1.10E+00 1.10E+00 2.20E+00- 1.10E+00

Calcium 7440-70-2 1 : 1 : 1 1.95E+05 1.95E+05 3.90E+05- 1.95E+05

Chromium 7440-47-3 1 : 1 : 1 1.15E+02 1.15E+02 2.30E+02- 1.15E+02

Cobalt 7440-48-4 1 : 1 : 1 2.05E+01 2.05E+01 4.10E+01- 2.05E+01

Copper 7440-50-8 1 : 1 : 1 3.90E+01 3.90E+01 7.80E+01- 3.90E+01

Iron 7439-89-6 1 : 1 : 1 6.30E+04 6.30E+04 1.26E+05- 6.30E+04

Lead 7439-92-1 1 : 1 : 1 3.70E+01 3.70E+01 7.40E+01- 3.70E+01

Magnesium 7439-95-4 1 : 1 : 1 3.95E+04 3.95E+04 7.90E+04- 3.95E+04

Manganese 7439-96-5 1 : 1 : 1 2.30E+03 2.30E+03 4.60E+03- 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 7.50E+01 7.50E+01 1.50E+02- 7.50E+01

Potassium 7440-09-7 1 : 1 : 1 9.50E+03 9.50E+03 1.90E+04- 9.50E+03

Sodium 7440-23-5 1 : 1 : 1 2.50E+04 2.50E+04 5.00E+04- 2.50E+04

Vanadium 7440-62-2 1 : 1 : 1 3.60E+01 3.60E+01 7.20E+01- 3.60E+01

Zinc 7440-66-6 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Up - UAA-9-70

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 2.10E-01 2.10E-01 4.20E-01- 2.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.80E+04 1.80E+04 3.60E+04- 1.80E+04

Arsenic 7440-38-2 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+01- 2.80E+01

Barium 7440-39-3 1 : 1 : 1 1.00E+03 1.00E+03 2.00E+03- 1.00E+03

Beryllium 7440-41-7 1 : 1 : 1 1.30E+00 1.30E+00 2.60E+00- 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 2.20E+00 2.20E+00 4.40E+00- 2.20E+00

Calcium 7440-70-2 1 : 1 : 1 1.90E+05 1.90E+05 3.80E+05- 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 2.40E+01 2.40E+01 4.80E+01- 2.40E+01

Copper 7440-50-8 1 : 1 : 1 3.90E+01 3.90E+01 7.80E+01- 3.90E+01

Iron 7439-89-6 1 : 1 : 1 7.40E+04 7.40E+04 1.48E+05- 7.40E+04

Lead 7439-92-1 1 : 1 : 1 3.80E+01 3.80E+01 7.60E+01- 3.80E+01

Magnesium 7439-95-4 1 : 1 : 1 5.10E+04 5.10E+04 1.02E+05- 5.10E+04

Manganese 7439-96-5 1 : 1 : 1 3.70E+03 3.70E+03 7.40E+03- 3.70E+03

Nickel 7440-02-0 1 : 1 : 1 8.90E+01 8.90E+01 1.78E+02- 8.90E+01

Potassium 7440-09-7 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+04- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 1.50E+04 1.50E+04 3.00E+04- 1.50E+04

Vanadium 7440-62-2 1 : 1 : 1 5.60E+01 5.60E+01 1.12E+02- 5.60E+01

Zinc 7440-66-6 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+02- 1.30E+02

Up - UAA-9-90

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+04- 1.10E+04

Arsenic 7440-38-2 1 : 1 : 1 2.30E+01 2.30E+01 4.60E+01- 2.30E+01

Barium 7440-39-3 1 : 1 : 1 1.00E+03 1.00E+03 2.00E+03- 1.00E+03

Beryllium 7440-41-7 1 : 1 : 1 1.50E+00 1.50E+00 3.00E+00- 1.50E+00

Cadmium 7440-43-9 1 : 1 : 1 1.90E+00 1.90E+00 3.80E+00- 1.90E+00

Calcium 7440-70-2 1 : 1 : 1 1.80E+05 1.80E+05 3.60E+05- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+02- 1.30E+02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 2.90E+01 2.90E+01 5.80E+01- 2.90E+01

Copper 7440-50-8 1 : 1 : 1 7.30E+02 7.30E+02 1.46E+03- 7.30E+02

Iron 7439-89-6 1 : 1 : 1 8.90E+04 8.90E+04 1.78E+05- 8.90E+04

Lead 7439-92-1 1 : 1 : 1 7.90E+01 7.90E+01 1.58E+02- 7.90E+01

Magnesium 7439-95-4 1 : 1 : 1 4.70E+04 4.70E+04 9.40E+04- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 4.90E+03 4.90E+03 9.80E+03- 4.90E+03

Nickel 7440-02-0 1 : 1 : 1 1.00E+02 1.00E+02 2.00E+02- 1.00E+02

Potassium 7440-09-7 1 : 1 : 1 9.20E+03 9.20E+03 1.84E+04- 9.20E+03

Sodium 7440-23-5 1 : 1 : 1 1.90E+04 1.90E+04 3.80E+04- 1.90E+04

Vanadium 7440-62-2 1 : 1 : 1 5.50E+01 5.50E+01 1.10E+02- 5.50E+01

Zinc 7440-66-6 1 : 1 : 1 2.20E+02 2.20E+02 4.40E+02- 2.20E+02

Mid Groundwater

Up - UAA-11-22

VOCs

2-Butanone 78-93-3 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+0010-10 1.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+04200-200 1.20E+04

Arsenic 7440-38-2 1 : 1 : 1 1.10E+01 1.10E+01 2.20E+0110-10 1.10E+01

Barium 7440-39-3 1 : 1 : 1 5.40E+02 J 5.40E+02 J 1.08E+0310-10 5.40E+02

Beryllium 7440-41-7 1 : 1 : 1 8.80E-01 8.80E-01 1.76E+004-4 8.80E-01

Calcium 7440-70-2 1 : 1 : 1 1.70E+05 1.70E+05 3.40E+05500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 1.70E+02 J 1.70E+02 J 3.40E+0210-10 1.70E+02

Cobalt 7440-48-4 1 : 1 : 1 2.50E+01 2.50E+01 5.00E+0110-10 2.50E+01

Copper 7440-50-8 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+0120-20 1.90E+01

Iron 7439-89-6 1 : 1 : 1 2.20E+04 2.20E+04 4.40E+0450-50 2.20E+04

Lead 7439-92-1 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+015-5 1.90E+01

Magnesium 7439-95-4 1 : 1 : 1 3.70E+04 3.70E+04 7.40E+04500-500 3.70E+04

Manganese 7439-96-5 1 : 1 : 1 2.00E+03 J 2.00E+03 J 4.00E+0310-10 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+0240-40 1.20E+02

Potassium 7440-09-7 1 : 1 : 1 7.40E+03 7.40E+03 1.48E+041000-1000 7.40E+03

Sodium 7440-23-5 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+041000-1000 1.20E+04

Vanadium 7440-62-2 1 : 1 : 1 3.60E+01 J 3.60E+01 J 7.20E+0110-10 3.60E+01

Zinc 7440-66-6 1 : 1 : 1 2.00E+02 J 2.00E+02 J 4.00E+0220-20 2.00E+02

Up - UAA-2/OS-2-30

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 4.85E+00 4.85E+00 9.70E+001-1 4.85E+00

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 3.45E+00 3.45E+00 6.90E+001-1 3.45E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 1.70E+01 1.70E+01 3.40E+012-2 1.70E+01

Vinyl chloride 75-01-4 1 : 1 : 1 4.00E-01 4.00E-01 8.00E-011-1 4.00E-01

Up - UAA-3/OS-3-24

Metals

Barium 7440-39-3 1 : 1 : 1 1.80E+02 1.80E+02 3.60E+0210-10 1.80E+02

Calcium 7440-70-2 1 : 1 : 1 1.00E+05 1.00E+05 2.00E+05500-500 1.00E+05

Cobalt 7440-48-4 1 : 1 : 1 8.90E-01 8.90E-01 1.78E+0010-10 8.90E-01

Copper 7440-50-8 1 : 1 : 1 1.90E+00 1.90E+00 3.80E+0020-20 1.90E+00

Iron 7439-89-6 1 : 1 : 1 2.00E+03 2.00E+03 4.00E+0350-50 2.00E+03
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 1.10E+01 1.10E+01 2.20E+01100-100 1.10E+01

Magnesium 7439-95-4 1 : 1 : 1 3.20E+04 3.20E+04 6.40E+04500-500 3.20E+04

Manganese 7439-96-5 1 : 1 : 1 9.20E+01 9.20E+01 1.84E+0210-10 9.20E+01

Nickel 7440-02-0 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+0140-40 7.20E+00

Potassium 7440-09-7 1 : 1 : 1 4.40E+04 4.40E+04 8.80E+041000-1000 4.40E+04

Selenium 7782-49-2 1 : 1 : 1 9.20E+00 J 9.20E+00 J 1.84E+0110-10 9.20E+00

Sodium 7440-23-5 1 : 1 : 1 2.40E+03 2.40E+03 4.80E+03500-500 2.40E+03

Thallium 7440-28-0 1 : 1 : 1 4.10E+00 J 4.10E+00 J 8.20E+0010-10 4.10E+00

Vanadium 7440-62-2 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+0010-10 2.00E+00

Zinc 7440-66-6 1 : 1 : 1 9.40E+00 9.40E+00 1.88E+0120-20 9.40E+00

Up - UAA-4/OS-4-30

VOCs

Dichloromethane 75-09-2 1 : 1 : 1 1.10E+00 1.10E+00 2.20E+005-5 1.10E+00

Up - UAA-5-30

Metals

Aluminum 7429-90-5 1 : 1 : 1 1.90E+04 1.90E+04 3.80E+04- 1.90E+04

Arsenic 7440-38-2 1 : 1 : 1 8.80E+01 8.80E+01 1.76E+02- 8.80E+01

Barium 7440-39-3 1 : 1 : 1 1.90E+03 1.90E+03 3.80E+03- 1.90E+03

Beryllium 7440-41-7 1 : 1 : 1 1.20E+00 1.20E+00 2.40E+00- 1.20E+00

Cadmium 7440-43-9 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+00- 2.00E+00

Calcium 7440-70-2 1 : 1 : 1 3.60E+05 3.60E+05 7.20E+05- 3.60E+05

Chromium 7440-47-3 1 : 1 : 1 2.30E+02 2.30E+02 4.60E+02- 2.30E+02

Cobalt 7440-48-4 1 : 1 : 1 2.70E+01 2.70E+01 5.40E+01- 2.70E+01

Copper 7440-50-8 1 : 1 : 1 8.50E+01 8.50E+01 1.70E+02- 8.50E+01

Iron 7439-89-6 1 : 1 : 1 9.70E+04 9.70E+04 1.94E+05- 9.70E+04

Lead 7439-92-1 1 : 1 : 1 5.30E+01 5.30E+01 1.06E+02- 5.30E+01

Magnesium 7439-95-4 1 : 1 : 1 7.90E+04 7.90E+04 1.58E+05- 7.90E+04

Manganese 7439-96-5 1 : 1 : 1 5.90E+03 5.90E+03 1.18E+04- 5.90E+03

Nickel 7440-02-0 1 : 1 : 1 1.10E+02 1.10E+02 2.20E+02- 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 1.50E+04 1.50E+04 3.00E+04- 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 6.80E+04 6.80E+04 1.36E+05- 6.80E+04

Vanadium 7440-62-2 1 : 1 : 1 5.90E+01 5.90E+01 1.18E+02- 5.90E+01

Zinc 7440-66-6 1 : 1 : 1 1.10E+03 1.10E+03 2.20E+03- 1.10E+03

Up - UAA-8-26

Herbicide

2,4-D 94-75-7 1 : 1 : 1 1.20E-01 1.20E-01 2.40E-01- 1.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 6.40E+03 6.40E+03 1.28E+04- 6.40E+03

Arsenic 7440-38-2 1 : 1 : 1 5.20E+00 5.20E+00 1.04E+01- 5.20E+00

Barium 7440-39-3 1 : 1 : 1 3.20E+02 3.20E+02 6.40E+02- 3.20E+02

Beryllium 7440-41-7 1 : 1 : 1 4.80E-01 4.80E-01 9.60E-01- 4.80E-01

Calcium 7440-70-2 1 : 1 : 1 2.00E+05 2.00E+05 4.00E+05- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 1.80E+02 1.80E+02 3.60E+02- 1.80E+02

Cobalt 7440-48-4 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+01- 2.60E+01

Copper 7440-50-8 1 : 1 : 1 1.30E+01 1.30E+01 2.60E+01- 1.30E+01

Iron 7439-89-6 1 : 1 : 1 2.70E+04 2.70E+04 5.40E+04- 2.70E+04
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Lead 7439-92-1 1 : 1 : 1 1.20E+01 1.20E+01 2.40E+01- 1.20E+01

Magnesium 7439-95-4 1 : 1 : 1 2.70E+04 2.70E+04 5.40E+04- 2.70E+04

Manganese 7439-96-5 1 : 1 : 1 6.80E+02 6.80E+02 1.36E+03- 6.80E+02

Nickel 7440-02-0 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+02- 1.30E+02

Potassium 7440-09-7 1 : 1 : 1 7.60E+03 7.60E+03 1.52E+04- 7.60E+03

Sodium 7440-23-5 1 : 1 : 1 9.10E+03 9.10E+03 1.82E+04- 9.10E+03

Vanadium 7440-62-2 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01- 1.90E+01

Zinc 7440-66-6 1 : 1 : 1 9.90E+01 9.90E+01 1.98E+02- 9.90E+01

Up - UAA-9-30

Metals

Aluminum 7429-90-5 1 : 1 : 1 4.80E+03 4.80E+03 9.60E+03- 4.80E+03

Arsenic 7440-38-2 1 : 1 : 1 7.00E+00 7.00E+00 1.40E+01- 7.00E+00

Barium 7440-39-3 1 : 1 : 1 2.10E+02 2.10E+02 4.20E+02- 2.10E+02

Beryllium 7440-41-7 1 : 1 : 1 4.30E-01 4.30E-01 8.60E-01- 4.30E-01

Calcium 7440-70-2 1 : 1 : 1 3.40E+05 3.40E+05 6.80E+05- 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 5.90E+01 5.90E+01 1.18E+02- 5.90E+01

Cobalt 7440-48-4 1 : 1 : 1 2.00E+01 2.00E+01 4.00E+01- 2.00E+01

Copper 7440-50-8 1 : 1 : 1 1.90E+01 1.90E+01 3.80E+01- 1.90E+01

Iron 7439-89-6 1 : 1 : 1 2.40E+04 2.40E+04 4.80E+04- 2.40E+04

Lead 7439-92-1 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+01- 1.40E+01

Magnesium 7439-95-4 1 : 1 : 1 8.30E+04 8.30E+04 1.66E+05- 8.30E+04

Manganese 7439-96-5 1 : 1 : 1 8.50E+02 8.50E+02 1.70E+03- 8.50E+02

Nickel 7440-02-0 1 : 1 : 1 6.90E+01 6.90E+01 1.38E+02- 6.90E+01

Potassium 7440-09-7 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+04- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 2.60E+04 2.60E+04 5.20E+04- 2.60E+04

Vanadium 7440-62-2 1 : 1 : 1 1.40E+01 1.40E+01 2.80E+01- 1.40E+01

Zinc 7440-66-6 1 : 1 : 1 6.70E+01 6.70E+01 1.34E+02- 6.70E+01

Shallow Groundwater

Up - SA2-MW-5-S

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 1.60E-01 1.60E-01 3.20E-010.48-0.48 1.60E-01

2,4-D 94-75-7 1 : 1 : 1 1.70E-01 1.70E-01 3.40E-010.48-0.48 1.70E-01

Pentachlorophenol 87-86-5 1 : 1 : 1 7.50E-01 7.50E-01 1.50E+000.24-0.24 7.50E-01

Metals

Barium 7440-39-3 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+0210-10 1.30E+02

Calcium 7440-70-2 1 : 1 : 1 1.20E+05 1.20E+05 2.40E+05500-500 1.20E+05

Copper 7440-50-8 1 : 1 : 1 3.80E+00 3.80E+00 7.60E+0020-20 3.80E+00

Iron 7439-89-6 1 : 1 : 1 5.70E+02 5.70E+02 1.14E+0350-50 5.70E+02

Magnesium 7439-95-4 1 : 1 : 1 1.80E+04 1.80E+04 3.60E+04500-500 1.80E+04

Manganese 7439-96-5 1 : 1 : 1 4.00E+02 4.00E+02 8.00E+0210-10 4.00E+02

Nickel 7440-02-0 1 : 1 : 1 5.30E+00 5.30E+00 1.06E+0140-40 5.30E+00

Potassium 7440-09-7 1 : 1 : 1 3.70E+03 3.70E+03 7.40E+031000-1000 3.70E+03

Sodium 7440-23-5 1 : 1 : 1 6.20E+03 6.20E+03 1.24E+041000-1000 6.20E+03

Zinc 7440-66-6 1 : 1 : 1 5.30E+00 5.30E+00 1.06E+0120-20 5.30E+00

Up - UAA-1/OS-1-20

Metals
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 1.40E+03 J 1.40E+03 J 2.80E+03200-200 1.40E+03

Barium 7440-39-3 1 : 1 : 1 3.00E+02 3.00E+02 6.00E+0210-10 3.00E+02

Calcium 7440-70-2 1 : 1 : 1 1.90E+05 1.90E+05 3.80E+05500-500 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 7.10E+00 7.10E+00 1.42E+0110-10 7.10E+00

Cobalt 7440-48-4 1 : 1 : 1 4.60E+00 4.60E+00 9.20E+0010-10 4.60E+00

Iron 7439-89-6 1 : 1 : 1 4.70E+03 4.70E+03 9.40E+0350-50 4.70E+03

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 4.00E+01 4.00E+01 8.00E+01100-100 4.00E+01

Lead 7439-92-1 1 : 1 : 1 3.00E+00 3.00E+00 6.00E+005-5 3.00E+00

Magnesium 7439-95-4 1 : 1 : 1 4.30E+04 4.30E+04 8.60E+04500-500 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 1.70E+03 1.70E+03 3.40E+0310-10 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 2.10E+01 2.10E+01 4.20E+0140-40 2.10E+01

Potassium 7440-09-7 1 : 1 : 1 8.60E+03 J 8.60E+03 J 1.72E+041000-1000 8.60E+03

Sodium 7440-23-5 1 : 1 : 1 4.80E+04 4.80E+04 9.60E+042500-2500 4.80E+04

Zinc 7440-66-6 1 : 1 : 1 2.20E+01 2.20E+01 4.40E+0120-20 2.20E+01

Up - UAA-2/OS-2-20

Metals

Aluminum 7429-90-5 1 : 1 : 1 8.10E+00 J 8.10E+00 J 1.62E+01200-200 8.10E+00

Barium 7440-39-3 1 : 1 : 1 1.20E+02 1.20E+02 2.40E+0210-10 1.20E+02

Calcium 7440-70-2 1 : 1 : 1 1.30E+05 1.30E+05 2.60E+05500-500 1.30E+05

Iron 7439-89-6 1 : 1 : 1 1.90E+03 1.90E+03 3.80E+0350-50 1.90E+03

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 5.10E+01 5.10E+01 1.02E+02100-100 5.10E+01

Magnesium 7439-95-4 1 : 1 : 1 3.60E+04 3.60E+04 7.20E+04500-500 3.60E+04

Manganese 7439-96-5 1 : 1 : 1 1.80E+01 1.80E+01 3.60E+0110-10 1.80E+01

Nickel 7440-02-0 1 : 1 : 1 7.20E+00 7.20E+00 1.44E+0140-40 7.20E+00

Potassium 7440-09-7 1 : 1 : 1 1.30E+03 1.30E+03 2.60E+031000-1000 1.30E+03

Sodium 7440-23-5 1 : 1 : 1 8.10E+03 8.10E+03 1.62E+04500-500 8.10E+03

Zinc 7440-66-6 1 : 1 : 1 2.60E+01 2.60E+01 5.20E+0120-20 2.60E+01

Up - UAA-4/OS-4-20

VOCs

Dichloromethane 75-09-2 1 : 1 : 1 1.00E+00 1.00E+00 2.00E+005-5 1.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 3.45E+02 3.45E+02 6.90E+02200-200 3.45E+02

Barium 7440-39-3 1 : 1 : 1 1.80E+02 1.80E+02 3.60E+0210-10 1.80E+02

Calcium 7440-70-2 1 : 1 : 1 1.30E+05 1.30E+05 2.60E+05500-500 1.30E+05

Cobalt 7440-48-4 1 : 1 : 1 2.40E+00 2.40E+00 4.80E+0010-10 2.40E+00

Iron 7439-89-6 1 : 1 : 1 2.30E+03 2.30E+03 4.60E+0350-50 2.30E+03

Magnesium 7439-95-4 1 : 1 : 1 2.90E+04 2.90E+04 5.80E+04500-500 2.90E+04

Manganese 7439-96-5 1 : 1 : 1 1.40E+03 1.40E+03 2.80E+0310-10 1.40E+03

Nickel 7440-02-0 1 : 1 : 1 1.25E+01 1.25E+01 2.50E+0140-40 1.25E+01

Potassium 7440-09-7 1 : 1 : 1 5.80E+03 5.80E+03 1.16E+041000-1000 5.80E+03

Sodium 7440-23-5 1 : 1 : 1 1.15E+04 1.15E+04 2.30E+04500-500 1.15E+04

Vanadium 7440-62-2 1 : 1 : 1 1.60E+00 1.60E+00 3.20E+0010-10 1.60E+00

Up - UAA-6-18

Herbicide

2,4-D 94-75-7 1 : 1 : 1 1.20E-01 1.20E-01 2.40E-01- 1.20E-01

Metals
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Aluminum 7429-90-5 1 : 1 : 1 1.60E+04 1.60E+04 3.20E+04- 1.60E+04

Antimony 7440-36-0 1 : 1 : 1 7.80E+00 7.80E+00 1.56E+01- 7.80E+00

Arsenic 7440-38-2 1 : 1 : 1 3.40E+01 3.40E+01 6.80E+01- 3.40E+01

Barium 7440-39-3 1 : 1 : 1 9.80E+02 9.80E+02 1.96E+03- 9.80E+02

Beryllium 7440-41-7 1 : 1 : 1 2.10E+00 2.10E+00 4.20E+00- 2.10E+00

Cadmium 7440-43-9 1 : 1 : 1 2.00E+00 2.00E+00 4.00E+00- 2.00E+00

Calcium 7440-70-2 1 : 1 : 1 3.40E+05 3.40E+05 6.80E+05- 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 1.30E+03 1.30E+03 2.60E+03- 1.30E+03

Cobalt 7440-48-4 1 : 1 : 1 6.00E+01 6.00E+01 1.20E+02- 6.00E+01

Copper 7440-50-8 1 : 1 : 1 6.20E+02 6.20E+02 1.24E+03- 6.20E+02

Iron 7439-89-6 1 : 1 : 1 7.20E+04 7.20E+04 1.44E+05- 7.20E+04

Lead 7439-92-1 1 : 1 : 1 2.80E+01 2.80E+01 5.60E+01- 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 7.20E+04 7.20E+04 1.44E+05- 7.20E+04

Manganese 7439-96-5 1 : 1 : 1 2.40E+03 2.40E+03 4.80E+03- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 4.00E+02 4.00E+02 8.00E+02- 4.00E+02

Potassium 7440-09-7 1 : 1 : 1 9.00E+03 9.00E+03 1.80E+04- 9.00E+03

Sodium 7440-23-5 1 : 1 : 1 2.10E+04 2.10E+04 4.20E+04- 2.10E+04

Vanadium 7440-62-2 1 : 1 : 1 5.70E+01 5.70E+01 1.14E+02- 5.70E+01

Zinc 7440-66-6 1 : 1 : 1 1.20E+04 1.20E+04 2.40E+04- 1.20E+04

Up - UAA-7-18

Metals

Aluminum 7429-90-5 1 : 1 : 1 4.20E+04 4.20E+04 8.40E+04- 4.20E+04

Arsenic 7440-38-2 1 : 1 : 1 5.40E+01 5.40E+01 1.08E+02- 5.40E+01

Barium 7440-39-3 1 : 1 : 1 2.10E+03 2.10E+03 4.20E+03- 2.10E+03

Beryllium 7440-41-7 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+00- 3.10E+00

Cadmium 7440-43-9 1 : 1 : 1 3.10E+00 3.10E+00 6.20E+00- 3.10E+00

Calcium 7440-70-2 1 : 1 : 1 4.90E+05 4.90E+05 9.80E+05- 4.90E+05

Chromium 7440-47-3 1 : 1 : 1 5.00E+02 5.00E+02 1.00E+03- 5.00E+02

Cobalt 7440-48-4 1 : 1 : 1 8.80E+01 8.80E+01 1.76E+02- 8.80E+01

Copper 7440-50-8 1 : 1 : 1 6.50E+01 6.50E+01 1.30E+02- 6.50E+01

Iron 7439-89-6 1 : 1 : 1 1.00E+05 1.00E+05 2.00E+05- 1.00E+05

Lead 7439-92-1 1 : 1 : 1 6.10E+01 6.10E+01 1.22E+02- 6.10E+01

Magnesium 7439-95-4 1 : 1 : 1 8.00E+04 8.00E+04 1.60E+05- 8.00E+04

Manganese 7439-96-5 1 : 1 : 1 5.40E+03 5.40E+03 1.08E+04- 5.40E+03

Nickel 7440-02-0 1 : 1 : 1 3.20E+02 3.20E+02 6.40E+02- 3.20E+02

Potassium 7440-09-7 1 : 1 : 1 1.60E+04 1.60E+04 3.20E+04- 1.60E+04

Sodium 7440-23-5 1 : 1 : 1 1.10E+04 1.10E+04 2.20E+04- 1.10E+04

Vanadium 7440-62-2 1 : 1 : 1 1.30E+02 1.30E+02 2.60E+02- 1.30E+02

Zinc 7440-66-6 1 : 1 : 1 8.60E+02 8.60E+02 1.72E+03- 8.60E+02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-5
BACKGROUND STATISTICS FOR GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Notes:
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
PCB - Polychlorinated Biphenyl.Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using 
Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006. 
J - Estimated value.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range 
not presented for calculated parameters (i.e., PCBs and Dioxins).
(c) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged. The validation qualifier is presented for the 
minimum and maximum.  Only detected results are included in the mean calculation.
(d) Equal to two times the average detected concentration for the constituent in off-site/upgradient sampling locations.
(e) Only constituents detected at least once in the specified area/medium are included here.
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-6
BACKGROUND STATISTICS FOR SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Sediment

VOCs

2-Butanone 78-93-3 1 : 7 : 7 3.40E-03 3.40E-03 6.80E-030.0088-0.017 3.40E-03

Acetone 67-64-1 6 : 7 : 7 5.75E-03 J 9.80E-02 J 7.94E-020.018-0.028 3.97E-02

Xylenes, Total 1330-20-7 1 : 7 : 7 3.20E-03 3.20E-03 6.40E-030.0048-0.011 3.20E-03

SVOCs

Chrysene 218-01-9 1 : 7 : 7 3.10E-02 3.10E-02 6.20E-020.01-0.44 3.10E-02

Fluoranthene 206-44-0 2 : 7 : 7 3.60E-02 4.10E-02 7.70E-020.01-0.44 3.85E-02

Phenanthrene 85-01-8 1 : 7 : 7 3.60E-02 3.60E-02 7.20E-020.01-0.44 3.60E-02

Pyrene 129-00-0 1 : 7 : 7 6.70E-02 6.70E-02 1.34E-010.01-0.44 6.70E-02

Herbicide

2,4-D 94-75-7 1 : 6 : 7 5.20E-03 J 5.20E-03 J 1.04E-020.0005-0.012 5.20E-03

Dichlorprop 120-36-5 4 : 6 : 7 1.20E-02 J 2.30E-02 J 3.50E-020.1-0.15 1.75E-02

MCPP 93-65-2 2 : 6 : 7 3.70E-01 J 4.60E-01 J 8.30E-010.12-2.7 4.15E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 7.05E-09 7.05E-09 1.41E-08- 7.05E-09

Metals

Aluminum 7429-90-5 7 : 7 : 7 6.30E+02 5.90E+03 3.60E+030.02-0.02 1.80E+03

Arsenic 7440-38-2 7 : 7 : 7 1.00E+00 J 5.60E+00 4.66E+000.01-0.01 2.33E+00

Barium 7440-39-3 7 : 7 : 7 1.10E+01 1.40E+02 9.26E+010.94-0.94 4.63E+01

Beryllium 7440-41-7 1 : 7 : 7 4.80E-01 4.80E-01 9.60E-010.004-0.53 4.80E-01

Cadmium 7440-43-9 1 : 7 : 7 1.20E+00 1.20E+00 2.40E+000.005-0.61 1.20E+00

Calcium 7440-70-2 7 : 7 : 7 8.60E+02 8.20E+03 6.08E+031.1-1.1 3.04E+03

Chromium 7440-47-3 7 : 7 : 7 1.60E+00 1.10E+01 9.66E+000.01-0.01 4.83E+00

Cobalt 7440-48-4 7 : 7 : 7 2.30E+00 6.00E+00 6.40E+000.01-0.01 3.20E+00

Copper 7440-50-8 7 : 7 : 7 6.10E-01 1.20E+01 6.19E+000.01-0.01 3.09E+00

Iron 7439-89-6 7 : 7 : 7 2.60E+03 1.20E+04 1.07E+040.05-0.05 5.36E+03

Lead 7439-92-1 7 : 7 : 7 1.60E+00 1.20E+01 9.46E+000.005-0.005 4.73E+00

Magnesium 7439-95-4 7 : 7 : 7 3.80E+02 3.40E+03 2.68E+0347-47 1.34E+03

Manganese 7439-96-5 7 : 7 : 7 8.30E+01 5.00E+02 3.78E+020.01-0.01 1.89E+02

Mercury 7439-97-6 4 : 7 : 7 3.50E-03 1.30E-01 1.02E-010.017-0.024 5.08E-02

Nickel 7440-02-0 7 : 7 : 7 4.70E+00 1.50E+01 1.49E+010.04-0.04 7.47E+00

Potassium 7440-09-7 7 : 7 : 7 8.70E+01 8.20E+02 5.58E+0294-94 2.79E+02

Sodium 7440-23-5 7 : 7 : 7 2.20E+01 7.80E+01 8.30E+01100-100 4.15E+01

Vanadium 7440-62-2 7 : 7 : 7 3.10E+00 1.90E+01 1.37E+010.01-0.01 6.83E+00

Zinc 7440-66-6 6 : 7 : 7 6.70E+00 J 8.90E+01 J 5.11E+010.02-15 2.55E+01

Surface Soil

VOCs

Chloromethane 74-87-3 1 : 5 : 5 4.50E-04 J 4.50E-04 J 9.00E-040.0087-0.018 4.50E-04

Ethylbenzene 100-41-4 3 : 5 : 5 4.50E-04 5.80E-04 1.07E-030.0043-0.0091 5.33E-04

Styrene 100-42-5 3 : 5 : 5 7.60E-04 3.00E-03 3.37E-030.0043-0.0091 1.69E-03

Tetrachloroethene 127-18-4 1 : 5 : 5 4.40E-04 4.40E-04 8.80E-040.0043-0.0091 4.40E-04

Xylenes, Total 1330-20-7 3 : 5 : 5 5.40E-04 1.10E-03 1.61E-030.0087-0.018 8.03E-04

SVOCs

Acenaphthene 83-32-9 1 : 5 : 5 2.10E-02 2.10E-02 4.20E-020.35-0.41 2.10E-02

Anthracene 120-12-7 1 : 5 : 5 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-6
BACKGROUND STATISTICS FOR SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Benzo(a)anthracene 56-55-3 3 : 5 : 5 2.50E-02 2.30E-01 1.97E-010.35-0.41 9.83E-02

Benzo(a)pyrene 50-32-8 1 : 5 : 5 2.40E-01 2.40E-01 4.80E-010.35-0.41 2.40E-01

Benzo(b)fluoranthene 205-99-2 2 : 5 : 5 4.00E-02 2.20E-01 2.60E-010.35-0.41 1.30E-01

Benzo(g,h,i)perylene 191-24-2 1 : 5 : 5 2.60E-01 2.60E-01 5.20E-010.35-0.41 2.60E-01

Benzo(k)fluoranthene 207-08-9 3 : 5 : 5 2.50E-02 2.30E-01 2.10E-010.35-0.41 1.05E-01

bis(2-Ethylhexyl)phthalate 117-81-7 2 : 5 : 5 5.30E-02 3.00E-01 3.53E-010.35-0.41 1.76E-01

Chrysene 218-01-9 3 : 5 : 5 3.50E-02 2.70E-01 2.35E-010.35-0.41 1.17E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 6.00E-02 6.00E-02 1.20E-010.35-0.41 6.00E-02

Fluoranthene 206-44-0 3 : 5 : 5 4.70E-02 5.60E-01 4.42E-010.35-0.41 2.21E-01

Phenanthrene 85-01-8 3 : 5 : 5 3.25E-02 3.50E-01 2.89E-010.35-0.41 1.44E-01

Pyrene 129-00-0 3 : 5 : 5 5.60E-02 5.00E-01 4.09E-010.35-0.41 2.04E-01

Pesticide

4,4'-DDD 72-54-8 3 : 5 : 5 8.60E-04 J 8.50E-03 9.24E-030.0037-0.035 4.62E-03

4,4'-DDE 72-55-9 4 : 5 : 5 1.60E-03 J 1.22E-02 J 1.44E-020.0037-0.035 7.22E-03

4,4'-DDT 50-29-3 4 : 5 : 5 6.50E-03 J 4.10E-02 J 4.95E-020.0037-0.035 2.48E-02

Aldrin 309-00-2 1 : 5 : 5 4.90E-03 J 4.90E-03 J 9.80E-030.0019-0.018 4.90E-03

alpha-BHC 319-84-6 1 : 5 : 5 1.20E-01 J 1.20E-01 J 2.40E-010.0019-0.018 1.20E-01

alpha-Chlordane 5103-71-9 2 : 5 : 5 4.20E-04 J 1.20E-02 J 1.24E-020.0019-0.018 6.21E-03

delta-BHC 319-86-8 1 : 5 : 5 3.40E-02 J 3.40E-02 J 6.80E-020.0019-0.018 3.40E-02

Dieldrin 60-57-1 4 : 5 : 5 3.00E-03 J 1.20E-02 J 1.32E-020.0037-0.035 6.58E-03

Endosulfan I 959-98-8 2 : 5 : 5 1.90E-04 J 2.10E-03 J 2.29E-030.0019-0.018 1.15E-03

Endosulfan II 33213-65-9 1 : 5 : 5 5.80E-04 J 5.80E-04 J 1.16E-030.0037-0.035 5.80E-04

Endosulfan Sulfate 1031-07-8 2 : 5 : 5 7.10E-04 J 1.10E-03 J 1.81E-030.0037-0.035 9.05E-04

Endrin 72-20-8 1 : 5 : 5 4.80E-03 4.80E-03 9.60E-030.0037-0.035 4.80E-03

Endrin Aldehyde 7421-93-4 2 : 5 : 5 3.00E-03 J 5.80E-03 J 8.80E-030.0037-0.035 4.40E-03

gamma-Chlordane 5103-74-2 2 : 5 : 5 7.20E-04 J 9.90E-02 9.97E-020.0019-0.018 4.99E-02

Heptachlor 76-44-8 1 : 5 : 5 7.40E-02 J 7.40E-02 J 1.48E-010.0019-0.018 7.40E-02

Heptachlor Epoxide 1024-57-3 4 : 5 : 5 1.20E-03 J 1.80E-02 J 1.27E-020.0019-0.018 6.33E-03

Methoxychlor 72-43-5 1 : 5 : 5 2.80E-03 J 2.80E-03 J 5.60E-030.019-0.18 2.80E-03

Herbicide

2,4-D 94-75-7 1 : 5 : 5 5.80E-03 5.80E-03 1.16E-020.0089-0.01 5.80E-03

Dichlorprop 120-36-5 2 : 5 : 5 4.90E-03 J 1.10E-01 J 1.14E-010.11-0.23 5.72E-02

MCPP 93-65-2 1 : 5 : 5 4.40E+00 J 4.40E+00 J 8.80E+002.2-2.5 4.40E+00

Pentachlorophenol 87-86-5 3 : 5 : 5 1.20E-03 J 3.95E-03 J 4.57E-030.018-0.021 2.28E-03

PCBs

TOTAL PCBs Total PCBs 3 : 5 : 5 8.22E-02 1.55E-01 2.50E-01- 1.25E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 5 : 5 1.37E-05 3.61E-05 4.31E-05- 2.15E-05

Metals

Aluminum 7429-90-5 5 : 5 : 5 5.10E+03 9.60E+03 1.38E+0420-23 6.92E+03

Antimony 7440-36-0 2 : 5 : 5 9.30E-01 J 1.70E+00 J 2.63E+002-2.3 1.31E+00

Arsenic 7440-38-2 5 : 5 : 5 3.20E+00 9.05E+00 1.24E+010.98-1.1 6.19E+00

Barium 7440-39-3 5 : 5 : 5 4.20E+01 1.95E+02 3.07E+020.98-1.1 1.53E+02

Beryllium 7440-41-7 5 : 5 : 5 1.90E-01 6.70E-01 9.02E-010.39-0.46 4.51E-01

Cadmium 7440-43-9 5 : 5 : 5 3.40E-01 J 3.30E+00 3.34E+000.49-0.57 1.67E+00

Calcium 7440-70-2 5 : 5 : 5 3.10E+03 2.20E+05 9.74E+0452-490 4.87E+04
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-6
BACKGROUND STATISTICS FOR SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Chromium 7440-47-3 5 : 5 : 5 7.00E+00 1.50E+01 2.21E+010.98-1.1 1.11E+01

Cobalt 7440-48-4 5 : 5 : 5 1.50E+00 6.90E+00 9.40E+000.98-1.1 4.70E+00

Copper 7440-50-8 5 : 5 : 5 1.20E+01 9.65E+01 J 8.58E+012-2.3 4.29E+01

Iron 7439-89-6 5 : 5 : 5 4.80E+03 1.60E+04 2.33E+044.9-5.7 1.17E+04

Lead 7439-92-1 5 : 5 : 5 3.10E+01 J 1.04E+02 J 1.30E+020.49-0.57 6.51E+01

Magnesium 7439-95-4 5 : 5 : 5 1.70E+03 1.70E+04 1.23E+0449-57 6.14E+03

Manganese 7439-96-5 5 : 5 : 5 8.60E+01 4.90E+02 5.52E+020.98-1.1 2.76E+02

Mercury 7439-97-6 5 : 5 : 5 2.90E-02 9.50E-02 1.34E-010.02-0.023 6.68E-02

Nickel 7440-02-0 5 : 5 : 5 1.20E+01 2.25E+01 3.30E+013.9-4.6 1.65E+01

Potassium 7440-09-7 5 : 5 : 5 5.30E+02 J 2.30E+03 J 3.01E+0398-110 1.51E+03

Selenium 7782-49-2 1 : 5 : 5 6.20E-01 J 6.20E-01 J 1.24E+000.98-1.1 6.20E-01

Silver 7440-22-4 2 : 5 : 5 2.40E-01 6.70E-01 9.10E-010.98-1.1 4.55E-01

Sodium 7440-23-5 1 : 5 : 5 2.30E+02 2.30E+02 4.60E+0249-57 2.30E+02

Vanadium 7440-62-2 5 : 5 : 5 8.80E+00 J 2.60E+01 J 3.89E+010.98-1.1 1.95E+01

Zinc 7440-66-6 5 : 5 : 5 5.50E+01 3.50E+02 3.90E+022-2.3 1.95E+02

Surface Water

VOCs

Chloromethane 74-87-3 1 : 7 : 7 5.00E-01 J 5.00E-01 J 1.00E+000.5-1 5.00E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 7 : 7 1.40E+01 J 1.40E+01 J 2.80E+0110-10 1.40E+01

Pesticide

Endrin Ketone 53494-70-5 5 : 7 : 7 1.50E-02 J 2.40E-02 3.74E-020.1-0.1 1.87E-02

Herbicide

Pentachlorophenol 87-86-5 1 : 7 : 7 3.00E-01 3.00E-01 6.00E-011-1 3.00E-01

Metals

Aluminum 7429-90-5 7 : 7 : 7 5.80E+02 8.80E+02 1.41E+0320-20 7.04E+02

Barium 7440-39-3 7 : 7 : 7 5.50E+01 6.10E+01 1.17E+0210-10 5.87E+01

Calcium 7440-70-2 7 : 7 : 7 4.90E+04 5.30E+04 1.02E+05500-500 5.11E+04

Cobalt 7440-48-4 1 : 7 : 7 1.10E+00 1.10E+00 2.20E+0010-10 1.10E+00

Iron 7439-89-6 7 : 7 : 7 8.30E+02 1.10E+03 1.94E+0350-50 9.69E+02

Magnesium 7439-95-4 7 : 7 : 7 2.00E+04 2.10E+04 4.11E+04500-500 2.06E+04

Manganese 7439-96-5 7 : 7 : 7 7.70E+01 8.40E+01 1.62E+0210-10 8.12E+01

Potassium 7440-09-7 7 : 7 : 7 3.20E+03 3.50E+03 6.73E+0310-10 3.36E+03

Sodium 7440-23-5 7 : 7 : 7 1.70E+04 2.00E+04 3.69E+0480000-80000 1.84E+04

Thallium 7440-28-0 1 : 7 : 7 5.20E+00 J 5.20E+00 J 1.04E+0110-10 5.20E+00

Vanadium 7440-62-2 1 : 7 : 7 3.30E+00 3.30E+00 6.60E+0010-10 3.30E+00

Zinc 7440-66-6 1 : 7 : 7 4.60E+00 4.60E+00 9.20E+0020-20 4.60E+00
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Constituent (e)
FOD (a)

Minimum
Detect and 
Qualifier (c)

(ug/L)

Maximum
Detect and 
Qualifier (c)

(ug/L)

Background 
Concentration 

(d)
(ug/L)CAS

TABLE C-6
BACKGROUND STATISTICS FOR SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (b)

Mean
Detected (c)

(ug/L)

Notes:
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
PCB - Polychlorinated Biphenyl.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs
from Van den Berg, et al., 2006. TEFs presented in Table F-1.
J - Estimated value.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range 
not presented for calculated parameters (i.e., PCBs and Dioxins).
(c) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged. The validation qualifier is presented for the minimum 
and maximum.  Only detected results are included in the mean calculation.
(d) Equal to two times the average detected concentration for the constituent in off-site/upgradient sampling locations.
(e) Only constituents detected at least once in the specified area/medium are included here.
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Appendix D 

Screening Values 

This appendix presents the screening values used to identify constituents of potential concern (COPC) in 
each area/medium evaluated in the risk assessment. Screening values are presented for each media only 
for constituents detected in that media at the site.  The sources and selection of the screening values are 
discussed in detail in the text in Section 3.0.  The following tables are included: 

 Table D-1 – Screening Values for Soil and Sediment 

 Table D-2 – Screening Values for Groundwater and Surface Water 

 Table D-3 – Screening Values for Fish Tissue 

 Table D-4 – Screening Values for Ambient Air 
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SCREENING VALUES FOR SOIL AND SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate

VOCs

1,1,1-Trichloroethane 71-55-6 6.9E+02 (a) nc (sat)
1,1,2,2-Tetrachloroethane 79-34-5 9.3E-01 (a) ca
1,1,2-Trichloroethane 79-00-5 1.6E+00 (a) ca
1,1-Dichloroethane 75-34-3 1.7E+02 (a) nc
1,1-Dichloroethylene 75-35-4 4.1E+01 (a) nc
1,2,4-Trimethylbenzene 95-63-6 1.7E+01 (a) nc
1,2-Dichloroethane 107-06-2 6.0E-01 (a) ca
1,2-Dichloroethene (cis) 156-59-2 1.5E+01 (a) nc
1,2-Dichloroethene (total) 540-59-0 1.5E+01 (a) nc 1,2-Dichloroethylene (cis)
1,2-Dichloroethene (trans) 156-60-5 2.3E+01 (a) nc
1,2-Dichloropropane 78-87-5 7.4E-01 (a) ca
1,3,5-Trimethylbenzene 108-67-8 7.0E+00 (a) nc
1,3-Dichloropropene (cis) 10061-01-5 1.8E+00 (a) ca 1,3-Dichloropropene
1,3-Dichloropropene (trans) 10061-02-6 1.8E+00 (a) ca 1,3-Dichloropropene
2-Butanone 78-93-3 1.1E+04 (a) nc
4-Methyl-2-pentanone 108-10-1 4.7E+03 (a) nc
Acetone 67-64-1 5.4E+03 (a) nc
Acrolein 107-02-8 3.4E-02 (a) nc
Benzene 71-43-2 1.4E+00 (a) ca
Bromodichloromethane 75-27-4 1.8E+00 (a) ca
Bromoform 75-25-2 2.2E+02 (a) ca
Bromomethane 74-83-9 1.3E+00 (a) nc
Carbon Disulfide 75-15-0 1.2E+02 (a) nc (sat)
Carbon Tetrachloride 56-23-5 5.5E-01 (a) ca
Chlorobenzene 108-90-7 5.3E+01 (a) nc
Chlorodibromomethane 124-48-1 2.6E+00 (a) ca
Chloroethane 75-00-3 6.5E+00 (a) ca
Chloroform 67-66-3 4.7E-01 (a) ca
Chloromethane 74-87-3 1.6E+01 (a) nc
Dichloromethane 75-09-2 2.1E+01 (a) ca
Ethylbenzene 100-41-4 7.4E+02 (a) nc (sat)
Hexane 110-54-3 4.0E+01 (a) nc (sat)
Methyl acetate 79-20-9 NA
Methyl N-Butyl Ketone 591-78-6 1.1E+04 (a) nc 2-Butanone
o-Xylene 95-47-6 9.0E+01 (a) nc (sat)
p-Isopropyltoluene 99-87-6 9.0E+01 (a) nc (sat) Xylenes, total
p-Xylene/m-Xylene 108-38-3 9.0E+01 (a) nc (sat)
Styrene 100-42-5 1.8E+03 (a) nc (sat)
Tetrachloroethene 127-18-4 1.3E+00 (a) ca
Toluene 108-88-3 2.2E+02 (a) nc (sat)
Trichloroethylene 79-01-6 1.1E-01 (a) ca
Vinyl chloride 75-01-4 7.5E-01 (a) ca
Xylenes, Total 1330-20-7 9.0E+01 (a) nc (sat)
SVOCs

1,2,4-Trichlorobenzene 120-82-1 2.2E+01 (a) nc
1,2-Dichlorobenzene 95-50-1 4.1E+02 (a) nc (sat)
1,3-Dichlorobenzene 541-73-1 2.1E+02 (a) nc (sat)
1,4-Dichlorobenzene 106-46-7 7.9E+00 (a) ca
2,2'-Oxybis(1-Chloropropane) 108-60-1 7.4E+00 (a) ca
2,4,5-Trichlorophenol 95-95-4 6.2E+03 (a) nc
2,4,6-Trichlorophenol 88-06-2 6.2E+00 (a) nc

Screening Value 
(mg/kg)
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SCREENING VALUES FOR SOIL AND SEDIMENT
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SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate
Screening Value 

(mg/kg)

2,4-Dichlorophenol 120-83-2 1.8E+02 (a) nc
2,4-Dimethylphenol 105-67-9 1.2E+03 (a) nc
2,4-Dinitrophenol 51-28-5 1.2E+02 (a) nc
2,4-Dinitrotoluene 121-14-2 1.2E+02 (a) nc
2,6-Dinitrotoluene 606-20-2 6.2E+01 (a) nc
2-Chloronaphthalene 91-58-7 2.3E+03 (a) nc
2-Chlorophenol 95-57-8 2.4E+01 (a) nc
2-Methylnaphthalene 91-57-6 1.9E+01 (a) nc Naphthalene
2-Methylphenol 95-48-7 3.1E+03 (a) nc
2-Nitroaniline 88-74-4 1.8E+02 (a) nc
2-Nitrophenol 88-75-5 NA
3&4-Methylphenol 106-44-5 3.1E+02 (a) nc
3,3'-Dichlorobenzidine 91-94-1 3.8E+00 (a) ca
3-Nitroaniline 99-09-2 1.9E+01 (a) nc (ca*)
4,6-Dinitro-2-methylphenol 534-52-1 6.2E+00 (a) nc
4-Bromophenyl Phenyl Ether 101-55-3 NA
4-Chloro-3-methylphenol 59-50-7 NA
4-Chloroaniline 106-47-8 2.5E+02 (a) nc
4-Chlorophenyl Phenyl Ether 7005-72-3 NA
4-Nitroaniline 100-01-6 8.2E+01 (a) ca
4-Nitrophenol 100-02-7 NA
Acenaphthene 83-32-9 2.9E+03 (a) nc
Acenaphthylene 208-96-8 2.9E+03 (a) nc Acenaphthene
Anthracene 120-12-7 2.4E+04 (a) nc (max)
Benzo(a)anthracene 56-55-3 2.1E+00 (a) ca
Benzo(a)pyrene 50-32-8 2.1E-01 (a) ca
Benzo(b)fluoranthene 205-99-2 2.1E+00 (a) ca
Benzo(g,h,i)perylene 191-24-2 2.9E+03 (a) nc Pyrene
Benzo(k)fluoranthene 207-08-9 2.1E+01 (a) ca
Benzyl Butyl Phthalate 85-68-7 1.2E+04 (a) nc (max)
bis(2-Chloroethoxy)methane 111-91-1 NA
bis(2-Chloroethyl)ether 111-44-4 5.8E-01 (a) ca
bis(2-Ethylhexyl)phthalate 117-81-7 1.2E+02 (a) ca
Carbazole 86-74-8 8.6E+01 (a) ca
Chrysene 218-01-9 2.1E+02 (a) ca
Dibenzo(a,h)anthracene 53-70-3 2.1E-01 (a) ca
Dibenzofuran 132-64-9 1.6E+02 (a) nc
Diethyl Phthalate 84-66-2 4.9E+04 (a) nc (max)
Dimethyl Phthalate 131-11-3 6.2E+05 (a) nc (max)
Di-n-butylphthalate 84-74-2 6.2E+03 (a) nc
Di-n-octylphthalate 117-84-0 2.5E+03 (a) nc
Fluoranthene 206-44-0 2.2E+03 (a) nc
Fluorene 86-73-7 2.6E+03 (a) nc
Hexachlorobenzene 118-74-1 1.1E+00 (a) ca
Hexachlorobutadiene 87-68-3 1.9E+01 (a) nc (ca*)
Hexachlorocyclopentadiene 77-47-4 3.7E+02 (a) nc
Hexachloroethane 67-72-1 6.2E+01 (a) nc (ca*)
Indeno(1,2,3-cd)pyrene 193-39-5 2.1E+00 (a) ca
Isophorone 78-59-1 5.1E+02 (a) ca
Naphthalene 91-20-3 1.9E+01 (a) nc
Nitrobenzene 98-95-3 1.0E+01 (a) nc
N-Nitroso-di-n-propylamine 621-64-7 2.5E-01 (a) ca
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SCREENING VALUES FOR SOIL AND SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate
Screening Value 

(mg/kg)

N-Nitrosodiphenylamine 86-30-6 3.5E+02 (a) ca
Phenanthrene 85-01-8 2.4E+04 (a) nc (sat) Anthracene
Phenol 108-95-2 1.8E+04 (a) nc (max)
Pyrene 129-00-0 2.9E+03 (a) nc
Pesticides

4,4'-DDD 72-54-8 1.0E+01 (a) ca
4,4'-DDE 72-55-9 7.0E+00 (a) ca
4,4'-DDT 50-29-3 7.0E+00 (a) ca
Aldrin 309-00-2 1.0E-01 (a) ca
alpha-BHC 319-84-6 3.6E-01 (a) ca
alpha-Chlordane 5103-71-9 6.5E+00 (a) ca Chlordane (technical)
beta-BHC 319-85-7 1.3E+00 (a) ca
delta-BHC 319-86-8 3.6E-01 (a) ca alpha-HCH
Dieldrin 60-57-1 1.1E-01 (a) ca
Endosulfan I 959-98-8 3.7E+02 (a) nc Endosulfan
Endosulfan II 33213-65-9 3.7E+02 (a) nc Endosulfan
Endosulfan Sulfate 1031-07-8 3.7E+02 (a) nc Endosulfan
Endrin 72-20-8 1.8E+01 (a) nc
Endrin Aldehyde 7421-93-4 1.8E+01 (a) nc Endrin
Endrin Ketone 53494-70-5 1.8E+01 (a) nc Endrin
gamma-BHC (Lindane) 58-89-9 1.7E+00 (a) ca
gamma-Chlordane 5103-74-2 6.5E+00 (a) ca Chlordane (technical)
Heptachlor 76-44-8 3.8E-01 (a) ca
Heptachlor Epoxide 1024-57-3 1.9E-01 (a) ca
Methoxychlor 72-43-5 3.1E+02 (a) nc
Toxaphene 8001-35-2 1.6E+00 (a) ca
Herbicides

2,4,5-T 93-76-5 6.2E+02 (a) nc
2,4,5-TP (Silvex) 93-72-1 4.9E+02 (a) nc
2,4-D 94-75-7 7.7E+02 (a) nc
2,4-DB 94-82-6 4.9E+02 (a) nc
Dalapon 75-99-0 1.8E+03 (a) nc
Dicamba 1918-00-9 1.8E+03 (a) nc
Dichlorprop 120-36-5 4.9E+02 (a) nc 2,4-DB
Dinoseb 88-85-7 6.2E+01 (a) nc
MCPA 94-74-6 3.1E+01 (a) nc
MCPP 93-65-2 6.2E+01 (a) nc
Pentachlorophenol 87-86-5 9.0E+00 (a) ca
PCBs

PCBs, total Total PCBs 1.0E+00 (b)

Dioxins

Dioxin TEQ-HH Dioxin TEQ-HH 1.0E-03 (c)

Metals

Aluminum 7429-90-5 9.2E+04 (a) nc (max)
Antimony 7440-36-0 4.1E+01 (a) nc
Arsenic 7440-38-2 1.6E+00 (a) ca
Barium 7440-39-3 6.7E+03 (a) nc
Beryllium 7440-41-7 1.9E+02 (a) nc (ca*)
Cadmium 7440-43-9 4.5E+01 (a) nc
Calcium 7440-70-2 EN
Chromium 7440-47-3 4.5E+02 (a,e) ca
Cobalt 7440-48-4 1.3E+03 (a) nc (ca*)
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Copper 7440-50-8 4.1E+03 (a) nc
Iron 7439-89-6 7.2E+04 (d) nc
Lead 7439-92-1 8.0E+02 (a) AL
Magnesium 7439-95-4 EN
Manganese 7439-96-5 1.9E+03 (a) nc
Mercury 7439-97-6 3.1E+01 (a) nc Mercury and Compounds
Nickel 7440-02-0 2.0E+03 (a) nc
Potassium 7440-09-7 EN
Selenium 7782-49-2 5.1E+02 (a) nc
Silver 7440-22-4 5.1E+02 (a) nc
Sodium 7440-23-5 EN
Thallium 7440-28-0 6.8E+00 (a) nc
Vanadium 7440-62-2 1.0E+02 (a) nc
Zinc 7440-66-6 3.1E+04 (a) nc (max)

Acronyms:

CAS - Chemical Abstract Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs 
     from (Van den Berg et al., 2006).  TEFs are presented in Table F-1. 
EN - Essential Nutrient
NA - Not Available.  No dose-response value to evaluate.
PCB - Polychlorinated Biphenyl.
PRG - Preliminary Remediation Goal.
SVOC - Semivolatile Organic Compound.
VOC - Volatile Organic Compound.
Basis Codes:

AL - PRG based on Adult Lead Model.
ca - PRG based on potentially carcinogenic effects
nc - PRG based on noncarcinogenic effects, and was adjusted to a hazard index of 0.1.
nc (ca*) - PRG is based on potentially carcinogenic effects.  However, the noncarcinogenic PRG (presented in the electronic backup 
      to the PRG table) adjusted to a hazard index of 0.1 is lower and is therefore used for screening.
nc (max) - PRG based on cap of 100,000 mg/kg.  Therefore, PRG for noncarcinogenic effects was obtained from the electronic backup 
      to the PRG table and was adjusted to a hazard index of 0.1.
nc (sat) - PRG based on soil saturation limit.  Therefore, PRG for noncarcinogenic effects was obtained from the electronic backup 
      to the PRG table and was adjusted to a hazard index of 0.1.
Notes:

(a) USEPA. 2004. Region 9 Preliminary Remediation Goals (PRGs). October 2004.  PRG for Industrial Soil.  PRBs for noncarcinogenic 
      constituents were adjusted for a hazard index of 0.1 to account for cumulative effects.
(b) USEPA.1998a. Disposal of Polychlorinated Biphenyls (PCBs); Final Rule. FR63(124):35384-35474. June 29, 1998.
(c) USEPA.  1998.  Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites.  OSWER Directive 9200.4-26.  April 13, 1998.  Value
     for residential soil. 
(d) - PRG from (a) revised using revised reference dose of 0.7 mg/kg-day. Provisional Peer Reviewed Toxicity Value Summary for 
      Iron and Compounds.  USEPA.  February 7, 2007.
(e) - Value for total chromium used.
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SCREENING VALUES FOR GROUNDWATER, LEACHATE, SURFACE WATER, AND SEEP

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number

Screening 
Value (a) 

(ug/L) Screening Value Reference Structural Surrogate

VOCs

1,1,1-Trichloroethane 71-55-6 2.0E+02 35 III 620.410 Class I
1,1,2,2-Tetrachloroethane 79-34-5 4.2E+02 non-TACO
1,1,2-Trichloroethane 79-00-5 5.0E+00 35 III 620.410 Class I
1,1-Dichloroethane 75-34-3 7.0E+02 TACO
1,1-Dichloroethylene 75-35-4 7.0E+00 35 III 620.410 Class I
1,2,4-Trimethylbenzene 95-63-6 3.5E+02 non-TACO
1,2-Dichloroethane 107-06-2 5.0E+00 35 III 620.410 Class I
1,2-Dichloroethene (cis) 156-59-2 7.0E+01 35 III 620.410 Class I
1,2-Dichloroethene (total) 540-59-0 7.0E+01 35 III 620.410 Class I 1,2-Dichloroethene (cis)
1,2-Dichloroethene (trans) 156-60-5 1.0E+02 35 III 620.410 Class I
1,2-Dichloropropane 78-87-5 5.0E+00 35 III 620.410 Class I
1,3-Dichloropropene (cis) 10061-01-5 1.0E+00 TACO
1,3-Dichloropropene (trans) 10061-02-6 1.0E+00 TACO
2-Butanone 78-93-3 4.2E+03 non-TACO
4-Methyl-2-pentanone 108-10-1 2.0E+03 PRG
Acetone 67-64-1 6.3E+03 TACO
Benzene 71-43-2 5.0E+00 35 III 620.410 Class I
Bromodichloromethane 75-27-4 8.0E+01 MCL
Bromoform 75-25-2 8.0E+01 MCL
Bromomethane 74-83-9 9.8E+00 TACO
Carbon Disulfide 75-15-0 7.0E+02 TACO
Carbon Tetrachloride 56-23-5 5.0E+00 35 III 620.410 Class I
Chlorobenzene 108-90-7 1.0E+02 35 III 620.410 Class I
Chlorodibromomethane 124-48-1 8.0E+01 MCL
Chloroethane 75-00-3 4.6E+00 PRG
Chloroform 67-66-3 8.0E+01 MCL
Chloromethane 74-87-3 1.6E+02 PRG
Dichloromethane 75-09-2 5.0E+00 35 III 620.410 Class I
Ethylbenzene 100-41-4 7.0E+02 35 III 620.410 Class I
Isopropylbenzene 98-82-8 7.0E+02 non-TACO
Methyl N-Butyl Ketone 591-78-6 2.0E+03 PRG 4-Methyl-2-pentanone
Methyl tert-butyl ether (MTBE) 1634-04-4 7.0E+01 35 III 620.410 Class I
Methylcyclohexane 108-87-2 5.2E+03 PRG
n-Propylbenzene 103-65-1 2.4E+02 PRG
Styrene 100-42-5 1.0E+02 35 III 620.410 Class I
Tetrachloroethene 127-18-4 5.0E+00 35 III 620.410 Class I
Toluene 108-88-3 1.0E+03 35 III 620.410 Class I
Trichloroethylene 79-01-6 5.0E+00 35 III 620.410 Class I
Vinyl chloride 75-01-4 2.0E+00 35 III 620.410 Class I
Xylenes, Total 1330-20-7 1.0E+04 35 III 620.410 Class I
1,2,4-Trichlorobenzene 120-82-1 7.0E+01 35 III 620.410 Class I
1,2-Dichlorobenzene 95-50-1 6.0E+02 35 III 620.410 Class I
SVOCs

1,3-Dichlorobenzene 541-73-1 6.0E+02 35 III 620.410 Class I 1,2-Dichlorobenzene
1,4-Dichlorobenzene 106-46-7 7.5E+01 35 III 620.410 Class I
1,4-Dioxane 123-91-1 1.0E+00 non-TACO
1-Methylnaphthalene 90-12-0 4.9E+02 non-TACO
2,2'-Oxybis(1-Chloropropane) 108-60-1 NA NA
2,4 & 2,5-Dimethylphenol dimeth 1.4E+02 TACO 2,4-Dimethylphenol
2,4,5-Trichlorophenol 95-95-4 7.0E+02 TACO
2,4,6-Trichlorophenol 88-06-2 1.0E+01 TACO
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2,4-Dichlorophenol 120-83-2 2.1E+01 TACO
2,4-Dimethylphenol 105-67-9 1.4E+02 TACO
2,4-Dinitrophenol 51-28-5 1.4E+01 TACO
2,4-Dinitrotoluene 121-14-2 2.0E-02 TACO
2,6-Dinitrotoluene 606-20-2 3.1E-01 TACO
2-Chloronaphthalene 91-58-7 5.6E+02 non-TACO
2-Chlorophenol 95-57-8 3.5E+01 TACO
2-Methylnaphthalene 91-57-6 2.8E+01 non-TACO Naphthalene
2-Methylphenol 95-48-7 3.5E+02 TACO
2-Nitroaniline 88-74-4 2.1E+01 non-TACO
2-Nitrophenol 88-75-5 NA NA
2-Toluidine 95-53-4 3.5E-01 PRG p-Toluidine
3&4-Methylphenol 106-44-5 3.5E+02 non-TACO 4-Methylphenol
3,3'-Dichlorobenzidine 91-94-1 2.0E+01 TACO
3-Nitroaniline 99-09-2 2.1E+00 non-TACO
4,6-Dinitro-2-methylphenol 534-52-1 7.0E+00 non-TACO
4-Bromophenyl Phenyl Ether 101-55-3 NA NA
4-Chloro-3-methylphenol 59-50-7 NA NA
4-Chloroaniline 106-47-8 2.8E+01 TACO
4-Chlorophenol 106-48-9 3.0E+01 PRG 2-Chlorophenol
4-Chlorophenyl Phenyl Ether 7005-72-3 NA NA
4-Nitroaniline 100-01-6 2.1E+01 non-TACO
4-Nitrophenol 100-02-7 5.6E+01 non-TACO
Acenaphthene 83-32-9 4.2E+02 TACO
Acenaphthylene 208-96-8 2.1E+02 non-TACO
Acetophenone 98-86-2 NA NA
Aniline, 2-ethyl- 587-02-0 NA NA
Anthracene 120-12-7 2.1E+03 TACO
Benzo(a)anthracene 56-55-3 1.3E-01 TACO
Benzo(a)pyrene 50-32-8 2.0E-01 35 III 620.410 Class I
Benzo(b)fluoranthene 205-99-2 1.8E-01 TACO
Benzo(g,h,i)perylene 191-24-2 2.1E+02 non-TACO Pyrene
Benzo(k)fluoranthene 207-08-9 1.7E-01 TACO
Benzyl Butyl Phthalate 85-68-7 1.4E+03 TACO
bis(2-Chloroethoxy)methane 111-91-1 NA NA
bis(2-Chloroethyl)ether 111-44-4 1.0E+01 TACO
bis(2-Ethylhexyl)phthalate 117-81-7 6.0E+00 35 III 620.410 Class I
Caprolactam 105-60-2 3.5E+03 non-TACO
Carbazole 86-74-8 3.4E+00 PRG
Chrysene 218-01-9 1.5E+00 TACO
Cresol o,m,p 1319-77-3 3.5E+02 non-TACO 4-Methylphenol
Dibenzo(a,h)anthracene 53-70-3 3.0E-01 TACO
Dibenzofuran 132-64-9 1.4E+01 non-TACO
Diethyl Phthalate 84-66-2 5.6E+03 TACO
Dimethyl Phthalate 131-11-3 3.6E+05 PRG
Di-n-butylphthalate 84-74-2 7.0E+02 TACO
Di-n-octylphthalate 117-84-0 1.4E+02 TACO
Dinoseb 88-85-7 7.0E+00 35 III 620.410 Class I
Fluoranthene 206-44-0 2.8E+02 TACO
Fluorene 86-73-7 2.8E+02 TACO
Hexachlorobenzene 118-74-1 1.0E+00 MCL
Hexachlorobutadiene 87-68-3 8.6E-01 non-TACO
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Hexachlorocyclopentadiene 77-47-4 5.0E+01 35 III 620.410 Class I
Hexachloroethane 67-72-1 7.0E+00 TACO
Indeno(1,2,3-cd)pyrene 193-39-5 4.3E-01 TACO
Isophorone 78-59-1 1.4E+03 TACO
Naphthalene 91-20-3 1.4E+02 TACO
Nitrobenzene 98-95-3 3.5E+00 TACO
N-Nitroso-di-n-propylamine 621-64-7 1.8E+00 TACO
N-Nitrosodiphenylamine 86-30-6 3.2E+00 TACO
Phenanthrene 85-01-8 2.1E+03 non-TACO
Phenol 108-95-2 1.0E+02 35 III 620.410 Class I
Pyrene 129-00-0 2.1E+02 TACO
Pesticides

4,4'-DDD 72-54-8 1.4E+01 TACO
4,4'-DDE 72-55-9 1.0E+01 TACO
4,4'-DDT 50-29-3 6.0E+00 TACO
Aldrin 309-00-2 1.4E+01 TACO
alpha-BHC 319-84-6 1.1E-01 TACO
alpha-Chlordane 5103-71-9 2.0E+00 35 III 620.410 Class I chlordane
beta-BHC 319-85-7 2.0E-01 35 III 620.410 Class I gamma-bhc
delta-BHC 319-86-8 2.0E-01 35 III 620.410 Class I gamma-bhc
Dieldrin 60-57-1 9.0E+00 TACO
Endosulfan I 959-98-8 4.2E+01 TACO endosulfan
Endosulfan II 33213-65-9 4.2E+01 TACO endosulfan
Endosulfan Sulfate 1031-07-8 4.2E+01 TACO endosulfan
Endrin 72-20-8 2.0E+00 35 III 620.410 Class I
Endrin Aldehyde 7421-93-4 2.0E+00 35 III 620.410 Class I endrin
Endrin Ketone 53494-70-5 2.0E+00 35 III 620.410 Class I endrin
gamma-BHC (Lindane) 58-89-9 2.0E-01 35 III 620.410 Class I
gamma-Chlordane 5103-74-2 2.0E+00 35 III 620.410 Class I chlordane
Heptachlor 76-44-8 4.0E-01 35 III 620.410 Class I
Heptachlor Epoxide 1024-57-3 2.0E-01 35 III 620.410 Class I
Methoxychlor 72-43-5 4.0E+01 35 III 620.410 Class I
Toxaphene 8001-35-2 3.0E+00 35 III 620.410 Class I
Herbicides

2,4,5-T 93-76-5 2.8E+02 non-TACO
2,4,5-TP (Silvex) 93-72-1 5.0E+01 35 III 620.410 Class I
2,4-D 94-75-7 7.0E+01 35 III 620.410 Class I
2,4-DB 94-82-6 2.9E+02 PRG
Dalapon 75-99-0 2.0E+02 35 III 620.410 Class I
Dicamba 1918-00-9 2.1E+02 non-TACO
Dichlorprop 120-36-5 2.9E+02 PRG 2,4-DB
MCPA 94-74-6 3.5E+00 non-TACO
MCPP 93-65-2 7.0E+00 non-TACO
Pentachlorophenol 87-86-5 1.0E+00 35 III 620.410 Class I
PCBs

Total PCBs Total PCBs 5.0E-01 35 III 620.410 Class I
Dioxins

Dioxin TEQ-HH Dioxin TEQ-HH 3.0E-05 MCL
Metals

Aluminum 7429-90-5 3.5E+03 non-TACO
Antimony 7440-36-0 6.0E+00 35 III 620.410 Class I
Arsenic 7440-38-2 1.0E+01 MCL [35 III 620.410 Class I = 50 ug/L]
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SCREENING VALUES FOR GROUNDWATER, LEACHATE, SURFACE WATER, AND SEEP

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number

Screening 
Value (a) 

(ug/L) Screening Value Reference Structural Surrogate

Barium 7440-39-3 2.0E+03 35 III 620.410 Class I
Beryllium 7440-41-7 4.0E+00 35 III 620.410 Class I
Cadmium 7440-43-9 5.0E+00 35 III 620.410 Class I
Calcium 7440-70-2 EN
Chromium 7440-47-3 1.0E+02 35 III 620.410 Class I
Cobalt 7440-48-4 1.0E+03 35 III 620.410 Class I
Copper 7440-50-8 6.5E+02 35 III 620.410 Class I
Iron 7439-89-6 5.0E+03 35 III 620.410 Class I
Lead 7439-92-1 7.5E+00 35 III 620.410 Class I
Magnesium 7439-95-4 EN
Manganese 7439-96-5 1.5E+02 35 III 620.410 Class I
Mercury 7439-97-6 2.0E+00 35 III 620.410 Class I
Nickel 7440-02-0 1.0E+02 35 III 620.410 Class I
Potassium 7440-09-7 EN
Selenium 7782-49-2 5.0E+01 35 III 620.410 Class I
Silver 7440-22-4 5.0E+01 35 III 620.410 Class I
Sodium 7440-23-5 EN
Thallium 7440-28-0 2.0E+00 35 III 620.410 Class I
Vanadium 7440-62-2 4.9E+01 TACO
Zinc 7440-66-6 5.0E+03 35 III 620.410 Class I

Notes:

CAS - Chemical Abstract Service.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration for human health. 
EN - Essential Nutrient.
NA - Not Available.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
(a) Groundwater water screening levels were used according to the following hierarchy:
       1) 35 III 620.410 Class I: Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 
              35 III. Adm. Code 620.410. February 2, 2002.
       2) MCL: USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. 
               Maximum Contaminant Levels. 
       3) TACO: IEPA, 2007. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives
               for the Groundwater Component of the Groundwater Ingestion Route. Class I  values.  February 23, 2007.
       4) non-TACO: Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA Toxicity 
               Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-TACO Chemical Remediation Objectives.
      5) PRG:  USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water
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SCREENING VALUES FOR FISH TISSUE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate

SVOCs

Benzo(a)anthracene 56-55-3 4.3E-03 ca
Benzo(a)pyrene 50-32-8 4.3E-04 ca
bis(2-Ethylhexyl)phthalate 117-81-7 2.3E-01 ca
Chrysene 218-01-9 4.3E-01 ca
Dibenzo(a,h)anthracene 53-70-3 4.3E-04 ca
Fluoranthene 206-44-0 5.4E+00 nc
Pesticides

4,4'-DDE 72-55-9 9.3E-03 ca
4,4'-DDT 50-29-3 9.3E-03 ca
alpha-Chlordane 5103-71-9 9.0E-03 ca Chlordane
beta-BHC 319-85-7 1.8E-03 ca
Dieldrin 60-57-1 2.0E-04 ca
Endrin Aldehyde 7421-93-4 4.1E-02 nc Endrin
gamma-BHC (Lindane) 58-89-9 2.4E-03 ca
gamma-Chlordane 5103-74-2 9.0E-03 ca Chlordane
Methoxychlor 72-43-5 6.8E-01 nc
Herbicides

2,4,5-T 93-76-5 1.4E+00 nc
2,4-DB 94-82-6 1.1E+00 nc
PCBs

PCBs, Total Total PCBs 3.0E-03 ca
Dioxins

Dioxin TEQ-HH Dioxin TEQ-HH 2.1E-08 ca
Metals

Aluminum 7429-90-5 1.4E+02 nc
Arsenic 7440-38-2 2.1E-03 ca
Calcium 7440-70-2 EN
Copper 7440-50-8 5.4E+00 nc
Iron 7439-89-6 9.5E+01 nc
Magnesium 7439-95-4 EN
Manganese 7439-96-5 2.7E+00 nc
Mercury 7439-97-6 1.4E-01 ca Methyl Mercury
Potassium 7440-09-7 EN
Sodium 7440-23-5 EN

Acronyms:

CAS - Chemical Abstract Service.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration for human health. 
EN - Essential Nutrient
PCB - Polychlorinated Biphenyl.
RBC - Risk-Based Concentration.
SVOC - Semivolatile Organic Compound.
Basis Codes:

ca - RBC based on potentially carcinogenic effects
nc - RBC based on noncarcinogenic effects, and was adjusted to a hazard index of 0.1.
Notes:

(a) - USEPA, 2007.  Risk Based Concentration (RBC) Table.  October 2007.  RBC for fish tissue. RBC based on noncancer were 
    adjusted for a hazard index of 0.1 to account for cumulative effects.

Screening Value 
(mg/kg)
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TABLE D-4

SCREENING VALUES FOR AMBIENT AIR

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate

VOCs

1,1,1-Trichloroethane 71-55-6        2.3E+02 (a) nc
1,2-Dichloroethane 107-06-2       7.4E-02 (a) ca
2-Butanone 78-93-3        5.1E+02 (a) nc
4-Methyl-2-pentanone 108-10-1       3.1E+02 (a) nc
Acetone 67-64-1        3.3E+02 (a) nc
Benzene 71-43-2        2.5E-01 (a) ca
Chlorobenzene 108-90-7       6.2E+00 (a) nc
Chloroform 67-66-3        8.0E-02 (a) ca
Chloromethane 74-87-3        9.5E+00 (a) nc
Dichloromethane 75-09-2        4.1E+00 (a) ca
Ethylbenzene 100-41-4       1.1E+02 (a) nc
Methyl tert-butyl ether (MTBE) 1634-04-4 7.4E+00 (a) ca
o-Xylene 95-47-6 1.1E+01 (a) nc
p-Xylene/m-Xylene 108-38-3 1.1E+01 (a) nc
Styrene 100-42-5       1.1E+02 (a) nc
Tetrachloroethene 127-18-4       3.2E-01 (a) ca
Toluene 108-88-3       4.0E+01 (a) nc
Trichloroethylene 79-01-6        1.7E-02 (a) ca
SVOCs

Acenaphthene 83-32-9        2.2E+01 (a) nc
Anthracene 120-12-7       1.1E+02 (a) nc
Fluoranthene 206-44-0       1.5E+01 (a) nc
Fluorene 86-73-7        1.5E+01 (a) nc
Naphthalene 91-20-3        3.1E-01 (a) nc
Phenanthrene 85-01-8        1.1E+02 (a) nc Anthracene
Pesticide

alpha-BHC 319-84-6       1.0E-03 (a) ca
beta-BHC 319-85-7       3.7E-03 (a) ca
delta-BHC 319-86-8       5.2E-03 (a) ca gamma bhc
Endrin Aldehyde 7421-93-4      1.1E-01 (a) nc Endrin
gamma-Chlordane 5103-74-2      1.9E-02 (a) ca Chlordane (technical)
Heptachlor 76-44-8        1.0E-03 (a) ca
Heptachlor Epoxide 1024-57-3      7.0E-04 (a) ca
PCBs

PCBs, Total Total PCBs 3.4E-03 (a) ca
Dioxins

Dioxin TEQ-HH Dioxin TEQ-HH 4.5E-08 (a) ca

Screening Value 

(ug/m3)
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TABLE D-4

SCREENING VALUES FOR AMBIENT AIR

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Cas Number
Screening Value 

Basis Structural Surrogate
Screening Value 

(ug/m3)

Metals

Barium 7440-39-3      5.2E-02 (a) nc
Calcium 7440-70-2 EN
Copper 7440-50-8      NA
Iron 7439-89-6      EN
Lead 7439-92-1      1.5E-01 (b)

Sodium 7440-23-5 EN
Zinc 7440-66-6      NA

Acronyms:

CAS - Chemical Abstract Service.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration for human health. 
EN - Essential Nutrient
NA - Not Available.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
VOC - Volatile Organic Compound.
Basis Codes:

ca - PRG based on potentially carcinogenic effects
nc - PRG based on noncarcinogenic effects, and was adjusted to a hazard index of 0.1.
Notes:

(a) USEPA. 2004a. Region 9 Preliminary Remediation Goals (PRGs). October 2004.  PRG for Industrial Soil.  PRGs for noncarcinogenic 
      constituents were adjusted for a hazard index of 0.1 to account for cumulative effects.
(b) NAAQS. 2008. National Ambient Air Quality Standards.  Primary standard.
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Appendix E:  Evaluation of soil to groundwater pathway 

As a component of the risk assessment for Sauget Area 2, the soil to groundwater pathway was evaluated.  
The purpose of this analysis was to provide a preliminary evaluation of the potential for soils and/or wastes 
to leach constituents to groundwater at concentrations in excess of drinking water standards.  The soil to 
groundwater pathway is complex, including cross-media transfer and attenuation in both the unsaturated 
and saturated zones.  Only a preliminary, conservative evaluation is presented here.   

E.1 Evaluation of Waste Samples 

Soil and waste samples collected at Sauget Area 2 were analyzed using the Toxicity Characteristic 
Leaching Procedure (TCLP).  Although this method is intended to determine whether wastes are classified 
as hazardous, the results can be used as an estimate of concentrations that may leach from the waste 
material to pore water.  This pore water then may potentially migrate downward through the unsaturated 
zone to underlying groundwater.  Therefore, the TCLP results can be used as the basis for a conservative 
evaluation of potential leaching to groundwater.  

To evaluate the waste samples, the maximum TCLP result for each constituent at each Site was identified.  
To identify constituents of potential concern (COPCs) for the TCLP samples, constituent concentrations 
from the TCLP sample results are compared to the groundwater screening levels described in Section 
3.2.3.1 of this report. 

The screening results are presented on Table E-1.  The screening results indicate the identification of many 
COPCs, especially in Sites O, O North, R, and S.  Note that these areas are located upgradient from the 
barrier wall at Site R, and within the capture zone of the wall so that impacts to groundwater from these four 
sites (as well as the northern portion of Site Q, Q (North)) will be contained.  The barrier wall consists of a U-
shaped barrier wall that fully penetrates the Shallow Hydrogeologic Unit (SHU), the Medium Hydrogeologic 
Unit (MHU) and the Deep Hydrogeologic Unit (DHU) between the downgradient boundary of Site R and the 
Mississippi River.  It is designed to abate the discharge of impacted groundwater from beneath Sauget Area 
2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, I and L; the W.G. Krummrich plant and other 
industries in the Sauget area.  It extends along the entire 2,000-feet north/south length of Site R, with the 
arms of the "U" extending to the eastern, upgradient end of Site R.  The barrier wall extends from 
approximately 3 feet below ground surface (bgs) to the top of bedrock.   

COPCs for the remaining areas (P, Q (Central), and Q (South)) include benzene, phenol, various 
chlorinated volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs) (including 
pentachlorophenol), nitroanilines, selected metals, dioxins, and one pesticide (heptachlor). 

The TCLP results can be used to evaluate partitioning between soil and aqueous matrices.  However, 
screening of these results against groundwater standards neglects a significant portion of the soil-to-
groundwater pathway, the mixing of the infiltrating water with the underlying groundwater.  This mixing is 
incorporated into most screening level evaluations by using a standard Dilution Factor (DF).  Under the 
Illinois TACO regulations, the default DF is 20, indicating a conservative dilution of 20 times when soil pore 
water reaches the underlying groundwater.  Thus, the TCLP screening presented in Table E-1 is 
conservative in that it does not incorporate a DF value and, therefore, does not account for mixing between 
infiltrating water and groundwater.   

E.2 Summary 

Table E-2 provides a summary of exceedances of the soil-to-groundwater and TCLP screening results. 
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

OSiteTCLP

VOCs

1,1,1-Trichloroethane 71-55-6 3 : 8 : 8 37.50 9.70E+00 J 3.60E+01 J No NA -- 2.00E+02 No No </=SL10-10000 2.32E+01

1,1,2,2-Tetrachloroethane 79-34-5 1 : 8 : 8 12.50 5.70E+00 J 5.70E+00 J No NA -- 4.20E+02 No No </=SL10-10000 5.70E+00

2-Butanone 78-93-3 4 : 8 : 8 50.00 1.90E+01 2.40E+02 J No NA -- 4.20E+03 No No </=SL100-50000 7.68E+01

4-Methyl-2-pentanone 108-10-1 5 : 8 : 8 62.50 1.00E+02 1.50E+03 J No NA -- 2.00E+03 No No </=SL100-50000 4.72E+02

Benzene 71-43-2 5 : 8 : 8 62.50 1.30E+02 3.30E+03 No NA -- 5.00E+00 Yes Yes >SL10-10000 1.06E+03

Chlorobenzene 108-90-7 5 : 8 : 8 62.50 3.00E+02 3.60E+03 No NA -- 1.00E+02 Yes Yes >SL10-40 9.98E+02

Chloroform 67-66-3 3 : 8 : 8 37.50 7.30E+00 2.70E+01 J No NA -- 8.00E+01 No No </=SL10-10000 1.58E+01

Dichloromethane 75-09-2 3 : 8 : 8 37.50 7.00E+00 1.20E+01 J No NA -- 5.00E+00 Yes Yes >SL200-10000 8.93E+00

Ethylbenzene 100-41-4 5 : 8 : 8 62.50 3.70E+02 7.60E+02 No NA -- 7.00E+02 Yes Yes >SL10-10000 5.66E+02

Methyl N-Butyl Ketone 591-78-6 2 : 8 : 8 25.00 1.00E+01 6.50E+01 J No NA -- 2.00E+03 No No </=SL100-50000 3.75E+01

Toluene 108-88-3 5 : 8 : 8 62.50 4.80E+01 4.60E+02 No NA -- 1.00E+03 No No </=SL10-10000 2.32E+02

Trichloroethylene 79-01-6 1 : 8 : 8 12.50 7.50E+00 J 7.50E+00 J No NA -- 5.00E+00 Yes Yes >SL10-10000 7.50E+00

Xylenes, Total 1330-20-7 5 : 8 : 8 62.50 2.00E+03 2.90E+03 No NA -- 1.00E+04 No No </=SL20-20000 2.50E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 2 : 8 : 8 25.00 1.30E+00 3. 20E+01 J No NA -- 7.00E+01 No No </=SL9.8-10000 1.66E+01

1,2-Dichlorobenzene 95-50-1 5 : 8 : 8 62.50 4.50E+00 5.60E+02 No NA -- 6.00E+02 No No </=SL9.8-10000 1.72E+02

1,3-Dichlorobenzene 541-73-1 1 : 8 : 8 12.50 1.80E+01 J 1.80E+01 J No NA -- 6.00E+02 No No </=SL9.8-10000 1.80E+01

1,4-Dichlorobenzene 106-46-7 5 : 8 : 8 62.50 1.40E+00 2.80E+02 No NA -- 7.50E+01 Yes Yes >SL9.8-10000 9.20E+01

2,4,5-Trichlorophenol 95-95-4 1 : 8 : 8 12.50 1.80E+01 J 1.80E+01 J No NA -- 7.00E+02 No No </=SL9.8-10000 1.80E+01

2,4,6-Trichlorophenol 88-06-2 4 : 8 : 8 50.00 8.60E+00 J 1.75E+02 J No NA -- 1.00E+01 Yes Yes >SL9.8-10000 1.06E+02

2,4-Dichlorophenol 120-83-2 4 : 8 : 8 50.00 9.40E+00 J 2.80E+02 No NA -- 2.10E+01 Yes Yes >SL9.8-10000 1.64E+02

2,4-Dinitrotoluene 121-14-2 1 : 8 : 8 12.50 7.30E+03 J 7.30E+03 J No NA -- 2.00E-02 Yes Yes >SL9.8-480 7.30E+03

2,6-Dinitrotoluene 606-20-2 1 : 8 : 8 12.50 9.60E+03 J 9.60E+03 J No NA -- 3.10E-01 Yes Yes >SL9.8-480 9.60E+03

2-Chlorophenol 95-57-8 1 : 8 : 8 12.50 2.20E+02 2.20E+02 No NA -- 3.50E+01 Yes Yes >SL9.8-10000 2.20E+02

2-Methylnaphthalene 91-57-6 4 : 8 : 8 50.00 8.20E+00 J 7.35E+01 J No NA -- 2.80E+01 Yes Yes >SL9.8-10000 3.02E+01

2-Methylphenol 95-48-7 1 : 8 : 8 12.50 1.50E+03 J 1.50E+03 J No NA -- 3.50E+02 Yes Yes >SL9.8-480 1.50E+03

2-Nitroaniline 88-74-4 3 : 8 : 8 37.50 6.60E+01 J 5.00E+02 J No NA -- 2.10E+01 Yes Yes >SL49-50000 2.35E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

3&4-Methylphenol 106-44-5 4 : 8 : 8 50.00 3.30E+01 J 1.00E+03 J No NA -- 3.50E+02 Yes Yes >SL9.8-10000 3.56E+02

3-Nitroaniline 99-09-2 1 : 8 : 8 12.50 5.80E+02 J 5.80E+02 J No NA -- 2.10E+00 Yes Yes >SL49-2400 5.80E+02

4-Chloroaniline 106-47-8 3 : 8 : 8 37.50 1.10E+01 J 3.70E+02 J No NA -- 2.80E+01 Yes Yes >SL20-20000 2.37E+02

4-Nitroaniline 100-01-6 3 : 8 : 8 37.50 4.50E+01 J 3.60E+02 No NA -- 2.10E+01 Yes Yes >SL49-50000 1.52E+02

4-Nitrophenol 100-02-7 1 : 8 : 8 12.50 2.30E+01 J 2.30E+01 J No NA -- 5.60E+01 No No </=SL49-50000 2.30E+01

Benzo(g,h,i)perylene 191-24-2 1 : 8 : 8 12.50 4.00E+00 J 4.00E+00 J No NA -- 2.10E+02 No No </=SL9.8-10000 4.00E+00

Benzyl Butyl Phthalate 85-68-7 1 : 8 : 8 12.50 8.50E+01 8.50E+01 No NA -- 1.40E+03 No No </=SL9.8-4900 8.50E+01

Carbazole 86-74-8 1 : 8 : 8 12.50 1.60E+03 J 1.60E+03 J No NA -- 3.40E+00 Yes Yes >SL9.8-480 1.60E+03

Cresol o,m,p 1319-77-3 1 : 2 : 2 50.00 3.30E+01 J 3.30E+01 J No NA -- 3.50E+02 No No </=SL50-50 3.30E+01

Isophorone 78-59-1 1 : 8 : 8 12.50 8.00E+02 J 8.00E+02 J No NA -- 1.40E+03 No No </=SL9.8-480 8.00E+02

Naphthalene 91-20-3 1 : 8 : 8 12.50 8.20E+01 8.20E+01 No NA -- 1.40E+02 No No </=SL9.8-10000 8.20E+01

Nitrobenzene 98-95-3 2 : 8 : 8 25.00 5.00E+01 5.60E+01 J No NA -- 3.50E+00 Yes Yes >SL9.8-10000 5.30E+01

Phenanthrene 85-01-8 1 : 8 : 8 12.50 5.50E+00 J 5.50E+00 J No NA -- 2.10E+03 No No </=SL9.8-10000 5.50E+00

Phenol 108-95-2 5 : 8 : 8 62.50 2.30E+01 J 1.20E+03 J No NA -- 1.00E+02 Yes Yes >SL9.8-10000 4.30E+02

Pesticide

Aldrin 309-00-2 1 : 8 : 8 12.50 6.20E-02 6.20E-02 No NA -- 1.40E+01 No No </=SL0.049-2.5 6.20E-02

beta-BHC 319-85-7 1 : 8 : 8 12.50 9.40E+00 9.40E+00 No NA -- 2.00E-01 Yes Yes >SL0.049-50 9.40E+00

Dieldrin 60-57-1 1 : 8 : 8 12.50 3.60E-01 3.60E-01 No NA -- 9.00E+00 No No </=SL0.097-5 3.60E-01

Methoxychlor 72-43-5 1 : 8 : 8 12.50 6.00E+00 J 6.00E+00 J No NA -- 4.00E+01 No No </=SL0.49-500 6.00E+00

Herbicide

2,4,5-T 93-76-5 7 : 8 : 8 87.50 2.40E-01 J 1.80E+04 No NA -- 2.80E+02 Yes Yes >SL0.49-500 3.39E+03

2,4,5-TP (Silvex) 93-72-1 1 : 8 : 8 12.50 6.10E+00 J 6.10E+00 J No NA -- 5.00E+01 No No </=SL0.49-5000 6.10E+00

2,4-D 94-75-7 5 : 8 : 8 62.50 1.60E+02 3.15E+04 No NA -- 7.00E+01 Yes Yes >SL0.49-5000 6.91E+03

Pentachlorophenol 87-86-5 5 : 8 : 8 62.50 2.20E+01 J 5.00E+03 J No NA -- 1.00E+00 Yes Yes >SL0.24-10000 1.88E+03

PCBs

TOTAL PCBs Total PCBs 8 : 8 : 8 100.00 1.41E+00 5.14E+01 No NA -- 5.00E-01 Yes Yes >SL- 9.67E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 4 : 5 : 5 80.00 1.07E-05 1.19E-03 No NA -- 3.00E-05 Yes Yes >SL- 5.75E-04

Metals
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Aluminum 7429-90-5 2 : 8 : 8 25.00 5.50E+02 1.40E+03 No NA -- 3.50E+03 No No </=SL2000-2000 9.75E+02

Antimony 7440-36-0 1 : 8 : 8 12.50 5.10E+00 5.10E+00 No NA -- 6.00E+00 No No </=SL20-200 5.10E+00

Arsenic 7440-38-2 5 : 8 : 8 62.50 6.70E+00 4.40E+01 No NA -- 1.00E+01 Yes Yes >SL10-200 1.96E+01

Barium 7440-39-3 8 : 8 : 8 100.00 2.40E+02 1.90E+03 No NA -- 2.00E+03 No No </=SL1000-1000 1.06E+03

Beryllium 7440-41-7 5 : 8 : 8 62.50 1.80E-01 7.05E-01 No NA -- 4.00E+00 No No </=SL4-40 3.05E-01

Cadmium 7440-43-9 6 : 8 : 8 75.00 1.50E+01 1.20E+03 No NA -- 5.00E+00 Yes Yes >SL100-100 2.29E+02

Calcium 7440-70-2 8 : 8 : 8 100.00 7.90E+04 1.20E+06 Yes NA -- NA -- No EN500-500 7.02E+05

Chromium 7440-47-3 3 : 8 : 8 37.50 3.15E+00 5.70E+00 No NA -- 1.00E+02 No No </=SL10-200 4.82E+00

Cobalt 7440-48-4 3 : 8 : 8 37.50 4.50E+00 8.10E+01 No NA -- 1.00E+03 No No </=SL10-10 4.93E+01

Copper 7440-50-8 4 : 8 : 8 50.00 2.70E+01 6.40E+01 No NA -- 6.50E+02 No No </=SL20-20 4.88E+01

Iron 7439-89-6 7 : 8 : 8 87.50 5.70E+01 1.80E+03 Yes NA -- 5.00E+03 No No EN50-50 5.79E+02

Lead 7439-92-1 7 : 8 : 8 87.50 7.30E+00 8.90E+01 No NA -- 7.50E+00 Yes Yes >SL200-200 3.46E+01

Magnesium 7439-95-4 8 : 8 : 8 100.00 8.10E+03 1.10E+05 Yes NA -- NA -- No EN500-500 4.38E+04

Manganese 7439-96-5 8 : 8 : 8 100.00 6.30E+02 2.40E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 6.99E+03

Mercury 7439-97-6 2 : 8 : 8 25.00 5.90E-01 J 3.80E+00 J No NA -- 2.00E+00 Yes Yes >SL0.2-20 2.19E+00

Nickel 7440-02-0 8 : 8 : 8 100.00 3.40E+01 1.20E+03 No NA -- 1.00E+02 Yes Yes >SL40-40 2.29E+02

Potassium 7440-09-7 2 : 2 : 2 100.00 1.70E+03 J 4.60E+03 J Yes NA -- NA -- No EN1000-1000 3.15E+03

Silver 7440-22-4 1 : 8 : 8 12.50 1.20E+00 1.20E+00 No NA -- 5.00E+01 No No </=SL10-100 1.20E+00

Vanadium 7440-62-2 6 : 8 : 8 75.00 1.60E+00 5.20E+00 No NA -- 4.90E+01 No No </=SL100-100 2.94E+00

Zinc 7440-66-6 7 : 8 : 8 87.50 2.30E+02 1.30E+05 No NA -- 5.00E+03 Yes Yes >SL20-20 2.17E+04

O NorthSiteTCLP

VOCs

2-Butanone 78-93-3 2 : 3 : 3 66.67 5.80E+01 J 1.70E+02 J No NA -- 4.20E+03 No No </=SL100-25000 1.14E+02

4-Methyl-2-pentanone 108-10-1 3 : 3 : 3 100.00 5.60E+01 2.10E+02 J No NA -- 2.00E+03 No No </=SL25000-25000 1.42E+02

Acetone 67-64-1 2 : 3 : 3 66.67 9.60E+01 J 7.35E+02 J No NA -- 6.30E+03 No No </=SL250-50000 4.16E+02

Benzene 71-43-2 2 : 3 : 3 66.67 3.60E+01 J 1.04E+02 No NA -- 5.00E+00 Yes Yes >SL10-5000 6.98E+01

Chlorobenzene 108-90-7 3 : 3 : 3 100.00 1.00E+01 3.45E+02 No NA -- 1.00E+02 Yes Yes >SL20-20 1.68E+02

Ethylbenzene 100-41-4 3 : 3 : 3 100.00 4.10E+01 1.70E+02 No NA -- 7.00E+02 No No </=SL5000-5000 1.03E+02

Toluene 108-88-3 2 : 3 : 3 66.67 6.30E+01 1.20E+02 J No NA -- 1.00E+03 No No </=SL10-5000 9.15E+01
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
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(ug/L)

Mean 
Detected (d)

(ug/L)

Xylenes, Total 1330-20-7 3 : 3 : 3 100.00 2.20E+02 9.90E+02 No NA -- 1.00E+04 No No </=SL0000-10000 7.07E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 3 : 3 : 3 100.00 3.90E+01 J 3.10E+02 J No NA -- 7.00E+01 Yes Yes >SL0000-10000 1.48E+02

1,2-Dichlorobenzene 95-50-1 3 : 3 : 3 100.00 7.00E+02 J 3.90E+03 J No NA -- 6.00E+02 Yes Yes >SL50000-50000 2.08E+03

1,3-Dichlorobenzene 541-73-1 2 : 3 : 3 66.67 4.00E+01 J 1.20E+02 J No NA -- 6.00E+02 No No </=SL240-10000 8.00E+01

1,4-Dichlorobenzene 106-46-7 3 : 3 : 3 100.00 2.30E+02 J 2.70E+03 J No NA -- 7.50E+01 Yes Yes >SL0000-10000 1.13E+03

2,4,5-Trichlorophenol 95-95-4 1 : 3 : 3 33.33 1.60E+01 J 1.60E+01 J No NA -- 7.00E+02 No No </=SL97-10000 1.60E+01

2,4,6-Trichlorophenol 88-06-2 3 : 3 : 3 100.00 3.05E+02 1.60E+03 J No NA -- 1.00E+01 Yes Yes >SL0000-10000 7.42E+02

2,4-Dichlorophenol 120-83-2 3 : 3 : 3 100.00 4.50E+02 2.80E+03 J No NA -- 2.10E+01 Yes Yes >SL0000-10000 1.24E+03

2,4-Dimethylphenol 105-67-9 1 : 3 : 3 33.33 6.35E+01 6.35E+01 No NA -- 1.40E+02 No No </=SL97-10000 6.35E+01

2-Chlorophenol 95-57-8 3 : 3 : 3 100.00 4.20E+01 J 3.05E+02 No NA -- 3.50E+01 Yes Yes >SL0000-10000 1.30E+02

2-Methylnaphthalene 91-57-6 3 : 3 : 3 100.00 1.60E+01 J 6.15E+01 No NA -- 2.80E+01 Yes Yes >SL0000-10000 3.65E+01

2-Methylphenol 95-48-7 1 : 3 : 3 33.33 1.95E+01 J 1.95E+01 J No NA -- 3.50E+02 No No </=SL97-10000 1.95E+01

2-Nitroaniline 88-74-4 3 : 3 : 3 100.00 3.80E+02 J 6.50E+02 No NA -- 2.10E+01 Yes Yes >SL50000-50000 5.37E+02

2-Nitrophenol 88-75-5 3 : 3 : 3 100.00 5.20E+01 J 6.50E+02 J No NA -- NA -- No SL NA0000-10000 3.01E+02

3&4-Methylphenol 106-44-5 3 : 3 : 3 100.00 9.90E+01 J 2.35E+02 No NA -- 3.50E+02 No No </=SL0000-10000 1.85E+02

4-Chloro-3-methylphenol 59-50-7 1 : 3 : 3 33.33 9.10E+00 J 9.10E+00 J No NA -- NA -- No SL NA50-10000 9.10E+00

4-Chloroaniline 106-47-8 1 : 3 : 3 33.33 3.10E+02 3.10E+02 No NA -- 2.80E+01 Yes Yes >SL190-20000 3.10E+02

4-Nitroaniline 100-01-6 3 : 3 : 3 100.00 2.20E+03 4.80E+03 J No NA -- 2.10E+01 Yes Yes >SL50000-25000 3.80E+03

4-Nitrophenol 100-02-7 1 : 3 : 3 33.33 2.90E+02 2.90E+02 No NA -- 5.60E+01 Yes Yes >SL490-50000 2.90E+02

Benzyl Butyl Phthalate 85-68-7 1 : 3 : 3 33.33 1.30E+01 J 1.30E+01 J No NA -- 1.40E+03 No No </=SL97-10000 1.30E+01

Cresol o,m,p 1319-77-3 1 : 1 : 1 100.00 2.55E+02 2.55E+02 No NA -- 3.50E+02 No No </=SL62-62 2.55E+02

Naphthalene 91-20-3 2 : 3 : 3 66.67 3.60E+01 J 2.00E+02 No NA -- 1.40E+02 Yes Yes >SL240-10000 1.18E+02

Nitrobenzene 98-95-3 3 : 3 : 3 100.00 5.90E+01 J 4.70E+02 J No NA -- 3.50E+00 Yes Yes >SL0000-10000 2.80E+02

Phenanthrene 85-01-8 1 : 3 : 3 33.33 5.00E+00 J 5.00E+00 J No NA -- 2.10E+03 No No </=SL50-10000 5.00E+00

Phenol 108-95-2 3 : 3 : 3 100.00 8.80E+01 J 8.15E+02 No NA -- 1.00E+02 Yes Yes >SL0000-10000 4.04E+02

Pesticide

alpha-BHC 319-84-6 1 : 3 : 3 33.33 9.60E-03 J 9.60E-03 J No NA -- 1.10E-01 No No </=SL2.5-2.5 9.60E-03

delta-BHC 319-86-8 2 : 3 : 3 66.67 1.60E+00 J 8.70E+00 No NA -- 2.00E-01 Yes Yes >SL2.5-2.5 5.15E+00
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Heptachlor 76-44-8 2 : 3 : 3 66.67 2.40E-01 J 4.70E+00 No NA -- 4.00E-01 Yes Yes >SL2.5-2.5 2.47E+00

Herbicide

2,4,5-T 93-76-5 3 : 3 : 3 100.00 1.50E+02 1.70E+03 No NA -- 2.80E+02 Yes Yes >SL5000-10000 8.90E+02

2,4,5-TP (Silvex) 93-72-1 1 : 3 : 3 33.33 5.50E+00 J 5.50E+00 J No NA -- 5.00E+01 No No </=SL25-500 5.50E+00

2,4-D 94-75-7 3 : 3 : 3 100.00 1.90E+03 J 3.10E+03 No NA -- 7.00E+01 Yes Yes >SL5000-10000 2.37E+03

Pentachlorophenol 87-86-5 2 : 3 : 3 66.67 4.00E+02 1.85E+03 J No NA -- 1.00E+00 Yes Yes >SL250-20000 1.13E+03

PCBs

TOTAL PCBs Total PCBs 3 : 3 : 3 100.00 2.23E+01 6.29E+01 No NA -- 5.00E-01 Yes Yes >SL- 3.99E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3 : 3 : 3 100.00 1.00E-04 2.35E-02 No NA -- 3.00E-05 Yes Yes >SL- 7.92E-03

Metals

Aluminum 7429-90-5 3 : 3 : 3 100.00 1.10E+02 J 1.50E+03 No NA -- 3.50E+03 No No </=SL200-200 7.27E+02

Arsenic 7440-38-2 3 : 3 : 3 100.00 6.10E+01 1.30E+02 No NA -- 1.00E+01 Yes Yes >SL250-250 8.93E+01

Barium 7440-39-3 3 : 3 : 3 100.00 1.60E+02 1.45E+03 No NA -- 2.00E+03 No No </=SL1200-1200 6.83E+02

Beryllium 7440-41-7 2 : 3 : 3 66.67 1.90E-01 2.50E-01 No NA -- 4.00E+00 No No </=SL40-40 2.20E-01

Cadmium 7440-43-9 3 : 3 : 3 100.00 2.30E+01 3.50E+02 No NA -- 5.00E+00 Yes Yes >SL120-120 1.83E+02

Calcium 7440-70-2 3 : 3 : 3 100.00 3.95E+05 J 9.70E+05 Yes NA -- NA -- No EN500-500 5.95E+05

Chromium 7440-47-3 1 : 3 : 3 33.33 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL250-250 1.10E+01

Cobalt 7440-48-4 2 : 3 : 3 66.67 9.60E+00 1.80E+01 No NA -- 1.00E+03 No No </=SL10-10 1.38E+01

Copper 7440-50-8 3 : 3 : 3 100.00 1.10E+01 J 9.20E+02 No NA -- 6.50E+02 Yes Yes >SL20-20 3.20E+02

Iron 7439-89-6 3 : 3 : 3 100.00 2.40E+02 4.70E+03 Yes NA -- 5.00E+03 No No EN50-50 2.98E+03

Lead 7439-92-1 3 : 3 : 3 100.00 7.00E+01 3.40E+02 No NA -- 7.50E+00 Yes Yes >SL250-250 2.07E+02

Magnesium 7439-95-4 3 : 3 : 3 100.00 8.60E+03 4.50E+04 Yes NA -- NA -- No EN500-500 2.10E+04

Manganese 7439-96-5 3 : 3 : 3 100.00 1.50E+03 2.00E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 9.73E+03

Mercury 7439-97-6 2 : 3 : 3 66.67 1.90E-01 3.40E+00 J No NA -- 2.00E+00 Yes Yes >SL25-25 1.79E+00

Nickel 7440-02-0 3 : 3 : 3 100.00 1.65E+02 J 4.70E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 2.75E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.25E+04 1.25E+04 Yes NA -- NA -- No EN1000-1000 1.25E+04

Vanadium 7440-62-2 2 : 3 : 3 66.67 1.20E+01 3.20E+01 No NA -- 4.90E+01 No No </=SL100-100 2.20E+01

Zinc 7440-66-6 3 : 3 : 3 100.00 6.40E+03 4.30E+04 No NA -- 5.00E+03 Yes Yes >SL20-20 2.00E+04
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

PSiteTCLP

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 11 : 11 9.09 2.90E+01 J 2.90E+01 J No NA -- 7.00E+01 No No </=SL20-5000 2.90E+01

2-Butanone 78-93-3 2 : 11 : 11 18.18 3.80E+01 5.00E+01 No NA -- 4.20E+03 No No </=SL100-25000 4.40E+01

4-Methyl-2-pentanone 108-10-1 7 : 11 : 11 63.64 1.30E+01 J 1.60E+03 No NA -- 2.00E+03 No No </=SL100-25000 3.23E+02

Acetone 67-64-1 2 : 11 : 11 18.18 9.50E+01 3.00E+02 No NA -- 6.30E+03 No No </=SL250-50000 1.98E+02

Benzene 71-43-2 9 : 11 : 11 81.82 3.90E+00 J 2.50E+02 No NA -- 5.00E+00 Yes Yes >SL10-5000 6.21E+01

Carbon Disulfide 75-15-0 2 : 11 : 11 18.18 7.00E+00 J 2.80E+01 No NA -- 7.00E+02 No No </=SL10-5000 1.75E+01

Chlorobenzene 108-90-7 5 : 11 : 11 45.45 1.25E+01 7.30E+03 No NA -- 1.00E+02 Yes Yes >SL10-5000 1.48E+03

Chloroform 67-66-3 2 : 11 : 11 18.18 1.30E+01 8.20E+01 No NA -- 8.00E+01 Yes Yes >SL10-100 4.75E+01

Ethylbenzene 100-41-4 8 : 11 : 11 72.73 6.20E+00 J 1.20E+03 No NA -- 7.00E+02 Yes Yes >SL10-5000 2.41E+02

Tetrachloroethene 127-18-4 2 : 11 : 11 18.18 1.30E+01 J 2.10E+02 No NA -- 5.00E+00 Yes Yes >SL10-5000 1.12E+02

Toluene 108-88-3 9 : 11 : 11 81.82 7.90E+00 9.70E+02 No NA -- 1.00E+03 No No </=SL10-5000 2.33E+02

Trichloroethylene 79-01-6 2 : 11 : 11 18.18 8.50E+00 J 1.80E+01 J No NA -- 5.00E+00 Yes Yes >SL10-5000 1.33E+01

Xylenes, Total 1330-20-7 9 : 11 : 11 81.82 1.80E+01 8.00E+03 No NA -- 1.00E+04 No No </=SL20-10000 1.19E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 2 : 11 : 11 18.18 1.70E+00 J 2.50E+00 No NA -- 7.00E+01 No No </=SL9.6-50 2.10E+00

1,2-Dichlorobenzene 95-50-1 7 : 11 : 11 63.64 1.30E+00 4.40E+01 J No NA -- 6.00E+02 No No </=SL9.5-10000 1.39E+01

1,4-Dichlorobenzene 106-46-7 8 : 11 : 11 72.73 5.50E-01 J 4.30E+02 No NA -- 7.50E+01 Yes Yes >SL9.5-10000 8.32E+01

2,4,5-Trichlorophenol 95-95-4 1 : 11 : 11 9.09 1.20E+01 J 1.20E+01 J No NA -- 7.00E+02 No No </=SL9.5-50 1.20E+01

2,4,6-Trichlorophenol 88-06-2 3 : 11 : 11 27.27 2.40E+00 J 2.70E+01 J No NA -- 1.00E+01 Yes Yes >SL9.5-10000 1.61E+01

2,4-Dichlorophenol 120-83-2 6 : 11 : 11 54.55 2.90E+00 4.40E+02 No NA -- 2.10E+01 Yes Yes >SL9.5-10000 8.55E+01

2,4-Dimethylphenol 105-67-9 2 : 11 : 11 18.18 5.60E+00 J 6.80E+00 J No NA -- 1.40E+02 No No </=SL9.5-10000 6.20E+00

2-Chlorophenol 95-57-8 2 : 11 : 11 18.18 1.09E+00 J 1.70E+01 J No NA -- 3.50E+01 No No </=SL9.5-10000 9.04E+00

2-Methylnaphthalene 91-57-6 2 : 11 : 11 18.18 5.70E-01 6.80E-01 No NA -- 2.80E+01 No No </=SL9.6-50 6.25E-01

2-Methylphenol 95-48-7 1 : 11 : 11 9.09 1.90E+00 J 1.90E+00 J No NA -- 3.50E+02 No No </=SL9.5-50 1.90E+00

2-Nitroaniline 88-74-4 1 : 11 : 11 9.09 4.30E+01 J 4.30E+01 J No NA -- 2.10E+01 Yes Yes >SL48-250 4.30E+01

3&4-Methylphenol 106-44-5 9 : 11 : 11 81.82 1.80E+00 6.20E+01 No NA -- 3.50E+02 No No </=SL9.6-10000 2.28E+01

4-Chloroaniline 106-47-8 7 : 11 : 11 63.64 1.10E+01 J 1.60E+02 No NA -- 2.80E+01 Yes Yes >SL19-20000 4.71E+01
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
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(ug/L)

Mean 
Detected (d)

(ug/L)

4-Nitroaniline 100-01-6 3 : 11 : 11 27.27 8.80E+00 J 1.80E+02 J No NA -- 2.10E+01 Yes Yes >SL48-50000 6.60E+01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 11 : 11 9.09 1.00E+00 1. 00E+00 No NA -- 6.00E+00 No No </=SL9.6-50 1.00E+00

Cresol o,m,p 1319-77-3 4 : 4 : 4 100.00 1.50E+01 J 6.20E+01 No NA -- 3.50E+02 No No </=SL56-68 2.75E+01

Diethyl Phthalate 84-66-2 4 : 11 : 11 36.36 1.70E+00 J 2.60E+03 J No NA -- 5.60E+03 No No </=SL9.5-10000 6.67E+02

Hexachlorobenzene 118-74-1 1 : 11 : 11 9.09 2.40E+00 2.40E+00 No NA -- 1.00E+00 Yes Yes >SL9.6-50 2.40E+00

Naphthalene 91-20-3 4 : 11 : 11 36.36 4.05E+00 J 3.10E+01 J No NA -- 1.40E+02 No No </=SL9.5-10000 2.03E+01

Phenol 108-95-2 10 : 11 : 11 90.91 3.00E+01 3.10E+03 J No NA -- 1.00E+02 Yes Yes >SL9.6-10000 4.49E+02

Pesticide

delta-BHC 319-86-8 2 : 11 : 11 18.18 1.60E-02 J 8.40E-02 No NA -- 2.00E-01 No No </=SL0.048-2.5 5.00E-02

gamma-BHC (Lindane) 58-89-9 1 : 11 : 11 9.09 1.50E-02 J 1.50E-02 J No NA -- 2.00E-01 No No </=SL0.049-2.5 1.50E-02

Heptachlor 76-44-8 1 : 11 : 11 9.09 6.80E-01 J 6.80E-01 J No NA -- 4.00E-01 Yes Yes >SL0.048-50 6.80E-01

Herbicide

2,4,5-T 93-76-5 2 : 11 : 11 18.18 1.00E+01 1.30E+01 J No NA -- 2.80E+02 No No </=SL0.48-500 1.15E+01

2,4-D 94-75-7 4 : 11 : 11 36.36 1.10E+00 9.10E+00 No NA -- 7.00E+01 No No </=SL0.96-500 6.02E+00

2,4-DB 94-82-6 1 : 11 : 11 9.09 3.30E+01 J 3.30E+01 J No NA -- 2.90E+02 No No </=SL0.48-500 3.30E+01

Dichlorprop 120-36-5 1 : 11 : 11 9.09 9.70E-01 9.70E-01 No NA -- 2.90E+02 No No </=SL0.48-300 9.70E-01

Pentachlorophenol 87-86-5 10 : 11 : 11 90.91 1.50E+00 5.10E+02 J No NA -- 1.00E+00 Yes Yes >SL2.4-1000 8.12E+01

PCBs

TOTAL PCBs Total PCBs 5 : 11 : 11 45.45 1.62E-01 1.22E+00 No NA -- 5.00E-01 Yes Yes >SL- 5.02E-01

Metals

Aluminum 7429-90-5 3 : 11 : 11 27.27 7.70E+01 5.80E+02 No NA -- 3.50E+03 No No </=SL200-200 3.32E+02

Antimony 7440-36-0 4 : 11 : 11 36.36 8.90E+00 2.20E+01 No NA -- 6.00E+00 Yes Yes >SL20-200 1.41E+01

Arsenic 7440-38-2 8 : 11 : 11 72.73 8.40E+00 7.60E+01 J No NA -- 1.00E+01 Yes Yes >SL220-270 3.58E+01

Barium 7440-39-3 11 : 11 : 11 100.00 2.90E+01 J 1.60E+03 No NA -- 2.00E+03 No No </=SL1100-1400 4.49E+02

Beryllium 7440-41-7 7 : 11 : 11 63.64 2.20E-01 9.70E-01 No NA -- 4.00E+00 No No </=SL40-40 5.66E-01

Cadmium 7440-43-9 3 : 11 : 11 27.27 1.60E+00 3.50E+01 J No NA -- 5.00E+00 Yes Yes >SL5-140 1.28E+01

Calcium 7440-70-2 11 : 11 : 11 100.00 8.10E+05 1.60E+06 Yes NA -- NA -- No EN500-500 1.09E+06

Chromium 7440-47-3 5 : 11 : 11 45.45 4.80E+00 4.20E+01 No NA -- 1.00E+02 No No </=SL220-270 1.80E+01

Cobalt 7440-48-4 11 : 11 : 11 100.00 2.30E+00 7.10E+01 J No NA -- 1.00E+03 No No </=SL10-10 2.45E+01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 2 : 11 : 11 18.18 2.00E+00 2.55E+00 No NA -- 6.50E+02 No No </=SL20-20 2.27E+00

Iron 7439-89-6 11 : 11 : 11 100.00 1.30E+02 1.00E+05 Yes NA -- 5.00E+03 Yes No EN50-50 1.16E+04

Lead 7439-92-1 4 : 11 : 11 36.36 1.20E+01 5.40E+01 J No NA -- 7.50E+00 Yes Yes >SL5-270 3.13E+01

Magnesium 7439-95-4 11 : 11 : 11 100.00 1.10E+04 3.10E+04 Yes NA -- NA -- No EN500-500 1.85E+04

Manganese 7439-96-5 11 : 11 : 11 100.00 2.40E+02 5.40E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.24E+03

Mercury 7439-97-6 1 : 11 : 11 9.09 8.20E-02 8.20E-02 No NA -- 2.00E+00 No No </=SL0.2-27 8.20E-02

Nickel 7440-02-0 11 : 11 : 11 100.00 2.10E+01 2.90E+02 J No NA -- 1.00E+02 Yes Yes >SL40-40 9.88E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 7.90E+03 J 2.00E+04 Yes NA -- NA -- No EN1000-1000 1.20E+04

Selenium 7782-49-2 3 : 11 : 11 27.27 6.30E+00 7.70E+00 No NA -- 5.00E+01 No No </=SL10-680 7.20E+00

Vanadium 7440-62-2 9 : 11 : 11 81.82 3.90E+00 7.80E+01 No NA -- 4.90E+01 Yes Yes >SL10-100 4.06E+01

Zinc 7440-66-6 11 : 11 : 11 100.00 2.50E+02 7.40E+04 No NA -- 5.00E+03 Yes Yes >SL20-20 1.16E+04

Q CentralSiteTCLP

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 8 : 8 12.50 4.70E+00 J 4.70E+00 J No NA -- 7.00E+01 No No </=SL20-5000 4.70E+00

2-Butanone 78-93-3 4 : 8 : 8 50.00 3.30E+01 J 8.55E+01 J No NA -- 4.20E+03 No No </=SL100-25000 6.44E+01

4-Methyl-2-pentanone 108-10-1 5 : 8 : 8 62.50 6.40E+00 J 1.55E+01 J No NA -- 2.00E+03 No No </=SL200-25000 1.00E+01

Acetone 67-64-1 3 : 8 : 8 37.50 8.20E+01 J 2.40E+02 J No NA -- 6.30E+03 No No </=SL250-50000 1.77E+02

Benzene 71-43-2 4 : 8 : 8 50.00 7.20E+00 J 1.50E+01 No NA -- 5.00E+00 Yes Yes >SL10-5000 9.35E+00

Carbon Disulfide 75-15-0 1 : 8 : 8 12.50 3.20E+01 3.20E+01 No NA -- 7.00E+02 No No </=SL10-5000 3.20E+01

Chlorobenzene 108-90-7 6 : 8 : 8 75.00 9.20E+00 J 2.90E+03 No NA -- 1.00E+02 Yes Yes >SL10-5000 5.16E+02

Chloroform 67-66-3 1 : 8 : 8 12.50 1.00E+01 J 1.00E+01 J No NA -- 8.00E+01 No No </=SL10-20 1.00E+01

Ethylbenzene 100-41-4 2 : 8 : 8 25.00 3.20E+01 5.00E+02 J No NA -- 7.00E+02 No No </=SL10-20 2.66E+02

Toluene 108-88-3 8 : 8 : 8 100.00 6.95E+00 J 3.60E+02 No NA -- 1.00E+03 No No </=SL5000-5000 6.35E+01

Xylenes, Total 1330-20-7 4 : 8 : 8 50.00 4.70E+01 3.50E+03 J No NA -- 1.00E+04 No No </=SL20-10000 9.40E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 8 : 8 12.50 5.70E-01 J 5.70E-01 J No NA -- 7.00E+01 No No </=SL9.5-95 5.70E-01

1,2-Dichlorobenzene 95-50-1 2 : 8 : 8 25.00 1.10E+00 J 3.90E+00 J No NA -- 6.00E+02 No No </=SL9.5-95 2.50E+00

1,4-Dichlorobenzene 106-46-7 7 : 8 : 8 87.50 1.00E+00 1.80E+03 No NA -- 7.50E+01 Yes Yes >SL50-10000 2.64E+02

2,4,6-Trichlorophenol 88-06-2 2 : 8 : 8 25.00 2.20E+00 J 2.60E+01 J No NA -- 1.00E+01 Yes Yes >SL9.5-10000 1.41E+01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2,4-Dichlorophenol 120-83-2 2 : 8 : 8 25.00 1.70E+00 J 6.10E+00 J No NA -- 2.10E+01 No No </=SL9.5-10000 3.90E+00

2,4-Dimethylphenol 105-67-9 2 : 8 : 8 25.00 2.40E+00 J 2.10E+01 J No NA -- 1.40E+02 No No </=SL9.5-95 1.17E+01

2-Chlorophenol 95-57-8 1 : 8 : 8 12.50 2.70E+01 2.70E+01 No NA -- 3.50E+01 No No </=SL9.5-50 2.70E+01

2-Methylnaphthalene 91-57-6 2 : 8 : 8 25.00 1.00E+00 J 4.00E+00 J No NA -- 2.80E+01 No No </=SL9.5-95 2.50E+00

3&4-Methylphenol 106-44-5 1 : 8 : 8 12.50 4.10E+00 J 4.10E+00 J No NA -- 3.50E+02 No No </=SL9.5-95 4.10E+00

4-Chloroaniline 106-47-8 1 : 8 : 8 12.50 1.30E+01 J 1.30E+01 J No NA -- 2.80E+01 No No </=SL19-190 1.30E+01

Acenaphthene 83-32-9 1 : 8 : 8 12.50 8.60E+00 J 8.60E+00 J No NA -- 4.20E+02 No No </=SL9.5-10000 8.60E+00

Benzyl Butyl Phthalate 85-68-7 1 : 8 : 8 12.50 3.80E+00 J 3.80E+00 J No NA -- 1.40E+03 No No </=SL9.5-10000 3.80E+00

Cresol o,m,p 1319-77-3 1 : 3 : 3 33.33 4.10E+00 J 4.10E+00 J No NA -- 3.50E+02 No No </=SL62-66 4.10E+00

Diethyl Phthalate 84-66-2 3 : 8 : 8 37.50 1.00E+00 J 9.70E+00 J No NA -- 5.60E+03 No No </=SL9.5-10000 3.97E+00

Di-n-butylphthalate 84-74-2 1 : 8 : 8 12.50 2.60E+00 J 2.60E+00 J No NA -- 7.00E+02 No No </=SL9.5-95 2.60E+00

Naphthalene 91-20-3 3 : 8 : 8 37.50 1.30E+01 J 9.10E+01 No NA -- 1.40E+02 No No </=SL9.5-10000 4.60E+01

Phenanthrene 85-01-8 1 : 8 : 8 12.50 9.50E+00 J 9.50E+00 J No NA -- 2.10E+03 No No </=SL9.5-10000 9.50E+00

Herbicide

2,4,5-T 93-76-5 4 : 8 : 8 50.00 2.40E+00 J 4.90E+01 No NA -- 2.80E+02 No No </=SL25-250 2.66E+01

2,4-D 94-75-7 4 : 8 : 8 50.00 4.10E-01 J 9.30E+00 No NA -- 7.00E+01 No No </=SL25-250 5.10E+00

Pentachlorophenol 87-86-5 6 : 8 : 8 75.00 1.90E+00 J 3.10E+02 No NA -- 1.00E+00 Yes Yes >SL50-1000 6.16E+01

PCBs

TOTAL PCBs Total PCBs 4 : 8 : 8 50.00 8.01E-01 1.87E+00 No NA -- 5.00E-01 Yes Yes >SL- 1.35E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2 : 10 : 10 20.00 6.74E-05 3.27E-04 No NA -- 3.00E-05 Yes Yes >SL- 1.97E-04

Metals

Aluminum 7429-90-5 2 : 8 : 8 25.00 3.80E+02 4.40E+02 No NA -- 3.50E+03 No No </=SL200-200 4.10E+02

Antimony 7440-36-0 1 : 8 : 8 12.50 3.40E+01 3.40E+01 No NA -- 6.00E+00 Yes Yes >SL20-200 3.40E+01

Arsenic 7440-38-2 6 : 8 : 8 75.00 1.00E+01 6.60E+01 J No NA -- 1.00E+01 Yes Yes >SL10-260 3.12E+01

Barium 7440-39-3 8 : 8 : 8 100.00 1.10E+02 2.60E+03 No NA -- 2.00E+03 Yes Yes >SL1200-1300 1.48E+03

Beryllium 7440-41-7 5 : 8 : 8 62.50 5.90E-01 1.30E+00 No NA -- 4.00E+00 No No </=SL40-40 9.76E-01

Cadmium 7440-43-9 5 : 8 : 8 62.50 1.50E+00 1.60E+01 No NA -- 5.00E+00 Yes Yes >SL120-130 6.26E+00

Calcium 7440-70-2 8 : 8 : 8 100.00 1.90E+05 8.30E+05 Yes NA -- NA -- No EN500-500 5.38E+05
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FOD (a) % FOD 
(b)
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Detect and 
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(ug/L)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chromium 7440-47-3 5 : 8 : 8 62.50 1.50E+00 3.60E+01 No NA -- 1.00E+02 No No </=SL250-260 9.74E+00

Cobalt 7440-48-4 8 : 8 : 8 100.00 4.20E+00 7.10E+01 No NA -- 1.00E+03 No No </=SL10-10 4.66E+01

Copper 7440-50-8 2 : 8 : 8 25.00 5.20E+00 1.80E+01 No NA -- 6.50E+02 No No </=SL20-20 1.16E+01

Iron 7439-89-6 7 : 8 : 8 87.50 3.50E+03 2.20E+05 Yes NA -- 5.00E+03 Yes No EN50-50 4.94E+04

Lead 7439-92-1 8 : 8 : 8 100.00 2.00E+01 J 5.50E+02 No NA -- 7.50E+00 Yes Yes >SL250-260 1.30E+02

Magnesium 7439-95-4 8 : 8 : 8 100.00 1.40E+04 8.00E+04 Yes NA -- NA -- No EN500-500 3.21E+04

Manganese 7439-96-5 8 : 8 : 8 100.00 9.60E+02 3.00E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 7.86E+03

Nickel 7440-02-0 8 : 8 : 8 100.00 4.60E+01 2.50E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 1.44E+02

Potassium 7440-09-7 3 : 3 : 3 100.00 9.50E+03 J 2.25E+04 J Yes NA -- NA -- No EN1000-1000 1.50E+04

Vanadium 7440-62-2 1 : 8 : 8 12.50 4.10E+01 4.10E+01 No NA -- 4.90E+01 No No </=SL10-100 4.10E+01

Zinc 7440-66-6 8 : 8 : 8 100.00 3.60E+02 6.30E+03 No NA -- 5.00E+03 Yes Yes >SL20-20 2.89E+03

Q NorthSiteTCLP

VOCs

1,1,2,2-Tetrachloroethane 79-34-5 1 : 10 : 10 10.00 4.10E+00 J 4.10E+00 J No NA -- 4.20E+02 No No </=SL10-5000 4.10E+00

1,2-Dichloroethene (total) 540-59-0 1 : 10 : 10 10.00 4.70E+00 J 4.70E+00 J No NA -- 7.00E+01 No No </=SL20-5000 4.70E+00

1,3-Dichloropropene (cis) 10061-01-5 1 : 10 : 10 10.00 4.80E+00 J 4.80E+00 J No NA -- 1.00E+00 Yes Yes >SL10-5000 4.80E+00

4-Methyl-2-pentanone 108-10-1 4 : 10 : 10 40.00 1.20E+01 J 6.00E+01 J No NA -- 2.00E+03 No No </=SL200-25000 2.98E+01

Benzene 71-43-2 5 : 10 : 10 50.00 2.30E+00 J 1.00E+01 J No NA -- 5.00E+00 Yes Yes >SL10-5000 4.54E+00

Carbon Disulfide 75-15-0 1 : 10 : 10 10.00 3.50E+01 3.50E+01 No NA -- 7.00E+02 No No </=SL10-5000 3.50E+01

Chlorobenzene 108-90-7 3 : 10 : 10 30.00 1.90E+01 J 9.20E+01 No NA -- 1.00E+02 No No </=SL10-5000 6.13E+01

Ethylbenzene 100-41-4 2 : 10 : 10 20.00 4.30E+01 2.60E+02 No NA -- 7.00E+02 No No </=SL10-5000 1.52E+02

Toluene 108-88-3 5 : 10 : 10 50.00 1.30E+01 J 1.90E+02 No NA -- 1.00E+03 No No </=SL10-5000 5.64E+01

Trichloroethylene 79-01-6 4 : 10 : 10 40.00 4.30E+00 J 2.90E+01 No NA -- 5.00E+00 Yes Yes >SL10-5000 1.18E+01

Xylenes, Total 1330-20-7 3 : 10 : 10 30.00 2.40E+01 J 1.90E+03 No NA -- 1.00E+04 No No </=SL20-10000 6.75E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 2 : 10 : 10 20.00 2.10E+01 J 3.90E+01 J No NA -- 7.00E+01 No No </=SL9.6-50000 3.00E+01

1,2-Dichlorobenzene 95-50-1 3 : 10 : 10 30.00 1.80E+00 J 2.80E+02 J No NA -- 6.00E+02 No No </=SL9.7-50000 9.93E+01

1,4-Dichlorobenzene 106-46-7 5 : 10 : 10 50.00 5.60E-01 J 5.40E+01 J No NA -- 7.50E+01 No No </=SL50-50000 2.15E+01

2,4,5-Trichlorophenol 95-95-4 1 : 10 : 10 10.00 1.40E+01 J 1.40E+01 J No NA -- 7.00E+02 No No </=SL9.6-10000 1.40E+01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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WaterSL (f)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2,4,6-Trichlorophenol 88-06-2 4 : 10 : 10 40.00 8.40E-01 J 3.80E+03 No NA -- 1.00E+01 Yes Yes >SL9.7-50000 9.93E+02

2,4-Dichlorophenol 120-83-2 5 : 10 : 10 50.00 7.40E+00 J 2.30E+04 J No NA -- 2.10E+01 Yes Yes >SL9.6-100000 4.73E+03

2,4-Dimethylphenol 105-67-9 1 : 10 : 10 10.00 1.20E+01 J 1.20E+01 J No NA -- 1.40E+02 No No </=SL9.6-10000 1.20E+01

2-Chloronaphthalene 91-58-7 1 : 10 : 10 10.00 2.50E+00 2.50E+00 No NA -- 5.60E+02 No No </=SL9.6-250 2.50E+00

2-Chlorophenol 95-57-8 2 : 10 : 10 20.00 2.60E+02 7.10E+02 No NA -- 3.50E+01 Yes Yes >SL9.6-50000 4.85E+02

2-Nitroaniline 88-74-4 1 : 10 : 10 10.00 9.90E+02 J 9.90E+02 J No NA -- 2.10E+01 Yes Yes >SL48-250000 9.90E+02

3&4-Methylphenol 106-44-5 3 : 10 : 10 30.00 1.25E+00 3.70E+01 J No NA -- 3.50E+02 No No </=SL9.6-50000 2.28E+01

4-Chloroaniline 106-47-8 2 : 10 : 10 20.00 6.50E+02 4.00E+03 J No NA -- 2.80E+01 Yes Yes >SL19-100000 2.33E+03

4-Nitroaniline 100-01-6 1 : 10 : 10 10.00 3.40E+01 J 3.40E+01 J No NA -- 2.10E+01 Yes Yes >SL48-250000 3.40E+01

Benzyl Butyl Phthalate 85-68-7 1 : 10 : 10 10.00 1.00E+00 J 1.00E+00 J No NA -- 1.40E+03 No No </=SL9.7-250 1.00E+00

Cresol o,m,p 1319-77-3 1 : 8 : 8 12.50 3.70E+01 J 3.70E+01 J No NA -- 3.50E+02 No No </=SL50-250 3.70E+01

Diethyl Phthalate 84-66-2 3 : 10 : 10 30.00 2.30E+00 3.50E+01 J No NA -- 5.60E+03 No No </=SL9.6-50000 1.47E+01

Di-n-butylphthalate 84-74-2 1 : 10 : 10 10.00 2.10E+01 J 2.10E+01 J No NA -- 7.00E+02 No No </=SL9.6-10000 2.10E+01

Naphthalene 91-20-3 3 : 10 : 10 30.00 1.30E+00 4.40E+02 No NA -- 1.40E+02 Yes Yes >SL9.6-10000 1.74E+02

Nitrobenzene 98-95-3 1 : 10 : 10 10.00 1.40E+02 J 1.40E+02 J No NA -- 3.50E+00 Yes Yes >SL9.6-50000 1.40E+02

Phenol 108-95-2 4 : 10 : 10 40.00 2.30E+00 2.10E+02 No NA -- 1.00E+02 Yes Yes >SL9.6-50000 9.26E+01

Herbicide

2,4,5-T 93-76-5 3 : 10 : 10 30.00 4.00E+00 J 3.70E+01 J No NA -- 2.80E+02 No No </=SL25-500 1.54E+01

2,4-D 94-75-7 1 : 10 : 10 10.00 2.80E+03 J 2.80E+03 J No NA -- 7.00E+01 Yes Yes >SL2.5-5000 2.80E+03

Dichlorprop 120-36-5 1 : 10 : 10 10.00 7.70E+01 J 7.70E+01 J No NA -- 2.90E+02 No No </=SL2.5-6000 7.70E+01

Pentachlorophenol 87-86-5 7 : 10 : 10 70.00 1.70E+01 J 5.80E+03 J No NA -- 1.00E+00 Yes Yes >SL50-10000 1.27E+03

PCBs

TOTAL PCBs Total PCBs 4 : 10 : 10 40.00 6.83E-01 4.00E+00 No NA -- 5.00E-01 Yes Yes >SL- 1.94E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 9 : 9 11.11 2.47E-05 2.47E-05 No NA -- 3.00E-05 No No </=SL- 2.47E-05

Metals

Aluminum 7429-90-5 3 : 10 : 10 30.00 2.55E+03 1.30E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 6.22E+03

Antimony 7440-36-0 1 : 10 : 10 10.00 7.30E+00 7.30E+00 No NA -- 6.00E+00 Yes Yes >SL20-200 7.30E+00

Arsenic 7440-38-2 2 : 10 : 10 20.00 8.35E+00 5.90E+01 J No NA -- 1.00E+01 Yes Yes >SL10-240 3.37E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 10 : 10 : 10 100.00 1.60E+02 J 5.20E+03 No NA -- 2.00E+03 Yes Yes >SL1000-1200 1.84E+03

Beryllium 7440-41-7 3 : 10 : 10 30.00 8.40E-01 5.90E+00 No NA -- 4.00E+00 Yes Yes >SL4-40 2.91E+00

Cadmium 7440-43-9 7 : 10 : 10 70.00 7.50E+00 J 3.40E+02 No NA -- 5.00E+00 Yes Yes >SL100-120 7.38E+01

Calcium 7440-70-2 10 : 10 : 10 100.00 3.10E+05 1.40E+06 Yes NA -- NA -- No EN500-500 6.90E+05

Chromium 7440-47-3 3 : 10 : 10 30.00 5.70E+00 2.90E+01 No NA -- 1.00E+02 No No </=SL200-240 2.06E+01

Cobalt 7440-48-4 10 : 10 : 10 100.00 1.10E+01 5.70E+02 No NA -- 1.00E+03 No No </=SL10-10 1.14E+02

Copper 7440-50-8 3 : 10 : 10 30.00 1.09E+02 4.60E+03 J No NA -- 6.50E+02 Yes Yes >SL20-200 1.62E+03

Iron 7439-89-6 7 : 10 : 10 70.00 2.10E+02 J 6.00E+04 Yes NA -- 5.00E+03 Yes No EN50-500 1.21E+04

Lead 7439-92-1 9 : 10 : 10 90.00 3.80E+00 2.40E+03 J No NA -- 7.50E+00 Yes Yes >SL200-240 5.26E+02

Magnesium 7439-95-4 10 : 10 : 10 100.00 9.10E+03 3.95E+04 Yes NA -- NA -- No EN500-500 1.82E+04

Manganese 7439-96-5 10 : 10 : 10 100.00 1.40E+03 8.85E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 4.88E+03

Nickel 7440-02-0 10 : 10 : 10 100.00 3.50E+01 1.80E+03 No NA -- 1.00E+02 Yes Yes >SL40-40 4.06E+02

Potassium 7440-09-7 8 : 8 : 8 100.00 5.50E+03 J 1.60E+04 J Yes NA -- NA -- No EN1000-1000 9.17E+03

Selenium 7782-49-2 1 : 10 : 10 10.00 7.20E+00 7.20E+00 No NA -- 5.00E+01 No No </=SL500-610 7.20E+00

Vanadium 7440-62-2 2 : 10 : 10 20.00 2.10E+01 J 2.20E+01 No NA -- 4.90E+01 No No </=SL10-100 2.15E+01

Zinc 7440-66-6 10 : 10 : 10 100.00 5.80E+02 J 2.80E+04 No NA -- 5.00E+03 Yes Yes >SL20-20 8.48E+03

Q SouthSiteTCLP

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 3 : 3 33.33 2.10E+01 2.10E+01 No NA -- 7.00E+01 No No </=SL20-40 2.10E+01

2-Butanone 78-93-3 1 : 3 : 3 33.33 4.80E+01 4.80E+01 No NA -- 4.20E+03 No No </=SL100-200 4.80E+01

4-Methyl-2-pentanone 108-10-1 2 : 3 : 3 66.67 9.80E+00 4.60E+01 No NA -- 2.00E+03 No No </=SL200-200 2.79E+01

Acetone 67-64-1 1 : 3 : 3 33.33 1.00E+02 1.00E+02 No NA -- 6.30E+03 No No </=SL250-500 1.00E+02

Benzene 71-43-2 1 : 3 : 3 33.33 3.20E+00 J 3.20E+00 J No NA -- 5.00E+00 No No </=SL10-5000 3.20E+00

Carbon Disulfide 75-15-0 1 : 3 : 3 33.33 8.60E+00 J 8.60E+00 J No NA -- 7.00E+02 No No </=SL10-5000 8.60E+00

Chloroform 67-66-3 1 : 3 : 3 33.33 1.80E+01 1.80E+01 No NA -- 8.00E+01 No No </=SL10-20 1.80E+01

Chloromethane 74-87-3 1 : 3 : 3 33.33 7.00E+01 7.00E+01 No NA -- 1.60E+02 No No </=SL10-10000 7.00E+01

Dichloromethane 75-09-2 2 : 3 : 3 66.67 2.10E+01 2.70E+01 No NA -- 5.00E+00 Yes Yes >SL100-100 2.40E+01

Ethylbenzene 100-41-4 1 : 3 : 3 33.33 4.50E+01 4.50E+01 No NA -- 7.00E+02 No No </=SL10-20 4.50E+01

Tetrachloroethene 127-18-4 1 : 3 : 3 33.33 5.40E+02 5.40E+02 No NA -- 5.00E+00 Yes Yes >SL10-20 5.40E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Toluene 108-88-3 2 : 3 : 3 66.67 1.50E+01 2.40E+01 No NA -- 1.00E+03 No No </=SL20-20 1.95E+01

Trichloroethylene 79-01-6 1 : 3 : 3 33.33 2.00E+01 2. 00E+01 No NA -- 5.00E+00 Yes Yes >SL10-20 2.00E+01

Xylenes, Total 1330-20-7 1 : 3 : 3 33.33 3.80E+02 3.80E+02 No NA -- 1.00E+04 No No </=SL20-40 3.80E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 2 : 3 : 3 66.67 2.30E+00 J 3.50E+00 J No NA -- 6.00E+02 No No </=SL50-50 2.90E+00

1,4-Dichlorobenzene 106-46-7 2 : 3 : 3 66.67 2.20E+00 J 3.40E+00 J No NA -- 7.50E+01 No No </=SL50-50 2.80E+00

2,4,6-Trichlorophenol 88-06-2 1 : 3 : 3 33.33 3.40E+01 J 3.40E+01 J No NA -- 1.00E+01 Yes Yes >SL9.7-10000 3.40E+01

2,4-Dichlorophenol 120-83-2 1 : 3 : 3 33.33 2.00E+02 J 2.00E+02 J No NA -- 2.10E+01 Yes Yes >SL9.7-10000 2.00E+02

2-Nitroaniline 88-74-4 1 : 3 : 3 33.33 6.70E+00 J 6.70E+00 J No NA -- 2.10E+01 No No </=SL49-50000 6.70E+00

4-Chloroaniline 106-47-8 1 : 3 : 3 33.33 3.20E+01 J 3.20E+01 J No NA -- 2.80E+01 Yes Yes >SL19-20000 3.20E+01

Pesticide

Dieldrin 60-57-1 1 : 3 : 3 33.33 5.80E-02 J 5.80E-02 J No NA -- 9.00E+00 No No </=SL0.098-5 5.80E-02

Herbicide

2,4,5-T 93-76-5 2 : 3 : 3 66.67 2.20E-01 3.60E-01 No NA -- 2.80E+02 No No </=SL25-25 2.90E-01

2,4-D 94-75-7 3 : 3 : 3 100.00 1.00E+00 2.80E+01 No NA -- 7.00E+01 No No </=SL25-500 1.02E+01

Pentachlorophenol 87-86-5 3 : 3 : 3 100.00 3.40E-01 J 4.60E+01 J No NA -- 1.00E+00 Yes Yes >SL1000-1000 1.59E+01

PCBs

TOTAL PCBs Total PCBs 2 : 3 : 3 66.67 1.24E-01 4.06E-01 No NA -- 5.00E-01 No No </=SL- 2.65E-01

Metals

Aluminum 7429-90-5 2 : 3 : 3 66.67 3.10E+02 1.10E+03 No NA -- 3.50E+03 No No </=SL200-200 7.05E+02

Arsenic 7440-38-2 1 : 3 : 3 33.33 8.00E+00 8.00E+00 No NA -- 1.00E+01 No No </=SL10-200 8.00E+00

Barium 7440-39-3 3 : 3 : 3 100.00 5.50E+02 2.25E+03 No NA -- 2.00E+03 Yes Yes >SL1000-1000 1.23E+03

Beryllium 7440-41-7 2 : 3 : 3 66.67 6.40E-01 1.10E+00 No NA -- 4.00E+00 No No </=SL40-40 8.70E-01

Cadmium 7440-43-9 3 : 3 : 3 100.00 4.60E+01 9.80E+04 No NA -- 5.00E+00 Yes Yes >SL5-100 3.28E+04

Calcium 7440-70-2 3 : 3 : 3 100.00 3.10E+05 6.40E+05 Yes NA -- NA -- No EN500-500 5.00E+05

Chromium 7440-47-3 1 : 3 : 3 33.33 5.20E+01 5.20E+01 No NA -- 1.00E+02 No No </=SL100-200 5.20E+01

Cobalt 7440-48-4 3 : 3 : 3 100.00 7.90E+00 J 6.40E+01 No NA -- 1.00E+03 No No </=SL10-100 4.06E+01

Copper 7440-50-8 3 : 3 : 3 100.00 9.70E+01 2.60E+03 No NA -- 6.50E+02 Yes Yes >SL20-20 9.99E+02

Iron 7439-89-6 2 : 3 : 3 66.67 6.80E+02 2.50E+03 Yes NA -- 5.00E+03 No No EN500-500 1.59E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Lead 7439-92-1 3 : 3 : 3 100.00 3.80E+02 1.30E+03 No NA -- 7.50E+00 Yes Yes >SL200-200 7.58E+02

Magnesium 7439-95-4 3 : 3 : 3 100.00 1.00E+04 2.25E+04 Yes NA -- NA -- No EN500-500 1.62E+04

Manganese 7439-96-5 3 : 3 : 3 100.00 2.25E+03 5.60E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 3.55E+03

Nickel 7440-02-0 3 : 3 : 3 100.00 1.30E+02 J 2.20E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 1.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 6.90E+03 J 6.90E+03 J Yes NA -- NA -- No EN1000-1000 6.90E+03

Selenium 7782-49-2 2 : 3 : 3 66.67 5.40E+00 7.60E+00 No NA -- 5.00E+01 No No </=SL500-500 6.50E+00

Zinc 7440-66-6 3 : 3 : 3 100.00 1.70E+04 1.40E+05 No NA -- 5.00E+03 Yes Yes >SL20-20 5.85E+04

RSiteTCLP

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 4 : 4 25.00 1.20E+02 J 1.20E+02 J No NA -- 2.00E+02 No No </=SL20-6250 1.20E+02

1,2-Dichloroethane 107-06-2 3 : 4 : 4 75.00 1.90E+01 J 2.40E+04 No NA -- 5.00E+00 Yes Yes >SL20-6250 8.71E+03

1,2-Dichloroethene (total) 540-59-0 1 : 4 : 4 25.00 4.90E+03 4.90E+03 No NA -- 7.00E+01 Yes Yes >SL40-6250 4.90E+03

4-Methyl-2-pentanone 108-10-1 1 : 4 : 4 25.00 7.70E+03 7.70E+03 No NA -- 2.00E+03 Yes Yes >SL200-31200 7.70E+03

Acetone 67-64-1 2 : 4 : 4 50.00 2.40E+02 J 2.90E+02 J No NA -- 6.30E+03 No No </=SL500-50000 2.65E+02

Benzene 71-43-2 4 : 4 : 4 100.00 3.80E+01 1.40E+04 No NA -- 5.00E+00 Yes Yes >SL5000-6250 3.96E+03

Chlorobenzene 108-90-7 4 : 4 : 4 100.00 1.80E+02 3.30E+04 No NA -- 1.00E+02 Yes Yes >SL20-6250 9.40E+03

Chloroform 67-66-3 3 : 4 : 4 75.00 1.80E+01 J 5.90E+03 No NA -- 8.00E+01 Yes Yes >SL20-6250 1.99E+03

Ethylbenzene 100-41-4 4 : 4 : 4 100.00 8.30E+00 J 1.60E+03 No NA -- 7.00E+02 Yes Yes >SL5000-6250 5.20E+02

Tetrachloroethene 127-18-4 3 : 4 : 4 75.00 1.00E+01 J 1.20E+04 No NA -- 5.00E+00 Yes Yes >SL20-6250 4.16E+03

Toluene 108-88-3 4 : 4 : 4 100.00 3.10E+02 2.60E+04 No NA -- 1.00E+03 Yes Yes >SL5000-6250 7.93E+03

Trichloroethylene 79-01-6 2 : 4 : 4 50.00 2.70E+01 7. 40E+04 No NA -- 5.00E+00 Yes Yes >SL20-6250 3.70E+04

Xylenes, Total 1330-20-7 4 : 4 : 4 100.00 3.00E+01 J 5.20E+03 No NA -- 1.00E+04 No No </=SL0000-12500 1.94E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 3 : 4 : 4 75.00 1.30E+01 J 1.30E+02 No NA -- 7.00E+01 Yes Yes >SL50-12500 5.80E+01

1,2-Dichlorobenzene 95-50-1 4 : 4 : 4 100.00 8.60E+00 J 8.40E+02 No NA -- 6.00E+02 Yes Yes >SL0000-12500 3.90E+02

1,4-Dichlorobenzene 106-46-7 3 : 4 : 4 75.00 2.50E+01 J 2.20E+02 No NA -- 7.50E+01 Yes Yes >SL50-12500 1.32E+02

2,4,6-Trichlorophenol 88-06-2 4 : 4 : 4 100.00 6.60E+02 1.20E+04 No NA -- 1.00E+01 Yes Yes >SL2500-25000 4.22E+03

2,4-Dichlorophenol 120-83-2 4 : 4 : 4 100.00 1.70E+03 9.00E+04 J No NA -- 2.10E+01 Yes Yes >SL0000-25000 2.69E+04

2,4-Dimethylphenol 105-67-9 2 : 4 : 4 50.00 1.60E+02 5.10E+02 No NA -- 1.40E+02 Yes Yes >SL50-12500 3.35E+02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)
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WaterSL (f)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2-Chlorophenol 95-57-8 4 : 4 : 4 100.00 3.00E+02 2.00E+04 No NA -- 3.50E+01 Yes Yes >SL0000-25000 7.70E+03

2-Methylnaphthalene 91-57-6 1 : 4 : 4 25.00 1.10E+01 J 1.10E+01 J No NA -- 2.80E+01 No No </=SL50-10000 1.10E+01

2-Methylphenol 95-48-7 3 : 4 : 4 75.00 4.20E+01 J 9.40E+02 J No NA -- 3.50E+02 Yes Yes >SL50-12500 3.84E+02

2-Nitroaniline 88-74-4 3 : 4 : 4 75.00 4.60E+01 J 3.20E+03 J No NA -- 2.10E+01 Yes Yes >SL250-312000 1.11E+03

3&4-Methylphenol 106-44-5 4 : 4 : 4 100.00 2.50E+01 J 1.90E+03 J No NA -- 3.50E+02 Yes Yes >SL0000-10000 8.51E+02

4-Chloroaniline 106-47-8 3 : 4 : 4 75.00 2.80E+03 8.50E+03 J No NA -- 2.80E+01 Yes Yes >SL100-500000 5.13E+03

4-Nitroaniline 100-01-6 4 : 4 : 4 100.00 6.50E+01 J 5.50E+03 J No NA -- 2.10E+01 Yes Yes >SL0000-31200 1.83E+03

4-Nitrophenol 100-02-7 1 : 4 : 4 25.00 2.80E+03 2.80E+03 No NA -- 5.60E+01 Yes Yes >SL250-500000 2.80E+03

Cresol o,m,p 1319-77-3 4 : 4 : 4 100.00 2.80E+01 J 2.10E+03 J No NA -- 3.50E+02 Yes Yes >SL61-1600 1.08E+03

Diethyl Phthalate 84-66-2 2 : 4 : 4 50.00 7.00E+00 J 3.80E+03 J No NA -- 5.60E+03 No No </=SL50-62500 1.90E+03

Dimethyl Phthalate 131-11-3 1 : 4 : 4 25.00 2.90E+03 J 2.90E+03 J No NA -- 3.60E+05 No No </=SL50-62500 2.90E+03

Di-n-butylphthalate 84-74-2 1 : 4 : 4 25.00 2.20E+03 J 2.20E+03 J No NA -- 7.00E+02 Yes Yes >SL50-62500 2.20E+03

Naphthalene 91-20-3 4 : 4 : 4 100.00 9.90E+01 3.90E+03 No NA -- 1.40E+02 Yes Yes >SL0000-25000 1.79E+03

Nitrobenzene 98-95-3 3 : 4 : 4 75.00 2.10E+02 3.20E+03 No NA -- 3.50E+00 Yes Yes >SL50-250000 1.60E+03

Phenol 108-95-2 4 : 4 : 4 100.00 3.40E+03 4.00E+04 J No NA -- 1.00E+02 Yes Yes >SL0000-25000 1.83E+04

Pesticide

4,4'-DDE 72-55-9 1 : 4 : 4 25.00 1.40E+00 J 1.40E+00 J No NA -- 1.00E+01 No No </=SL5-125 1.40E+00

alpha-Chlordane 5103-71-9 3 : 4 : 4 75.00 8.00E-01 J 2.10E+00 J No NA -- 2.00E+00 Yes Yes >SL5-62.5 1.57E+00

beta-BHC 319-85-7 1 : 4 : 4 25.00 3.40E-01 J 3.40E-01 J No NA -- 2.00E-01 Yes Yes >SL2.5-62.5 3.40E-01

Endrin Aldehyde 7421-93-4 1 : 4 : 4 25.00 7.90E+00 7.90E+00 No NA -- 2.00E+00 Yes Yes >SL5-125 7.90E+00

Heptachlor 76-44-8 1 : 4 : 4 25.00 1.20E+00 J 1.20E+00 J No NA -- 4.00E-01 Yes Yes >SL2.5-62.5 1.20E+00

Methoxychlor 72-43-5 1 : 4 : 4 25.00 4.90E+00 J 4.90E+00 J No NA -- 4.00E+01 No No </=SL25-1000 4.90E+00

Herbicide

2,4-D 94-75-7 4 : 4 : 4 100.00 1.50E+02 J 2.30E+04 J No NA -- 7.00E+01 Yes Yes >SL500-50000 1.05E+04

Dichlorprop 120-36-5 2 : 3 : 4 66.67 2.80E+01 J 1.60E+03 J No NA -- 2.90E+02 Yes Yes >SL300-600000 8.14E+02

Pentachlorophenol 87-86-5 1 : 4 : 4 25.00 4.70E+01 J 4.70E+01 J No NA -- 1.00E+00 Yes Yes >SL250-5000 4.70E+01

PCBs

TOTAL PCBs Total PCBs 2 : 4 : 4 50.00 1.44E+00 1.50E+00 No NA -- 5.00E-01 Yes Yes >SL- 1.47E+00

Dioxin
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
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(ug/L)
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WaterSL (f)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dioxin TEQ-HH Dioxin TEQ 2 : 4 : 4 50.00 9.00E-07 1.74E-06 No NA -- 3.00E-05 No No </=SL- 1.32E-06

Metals

Aluminum 7429-90-5 1 : 4 : 4 25.00 2.10E+03 2.10E+03 No NA -- 3.50E+03 No No </=SL200-250 2.10E+03

Barium 7440-39-3 4 : 4 : 4 100.00 4.70E+02 J 7.60E+02 J No NA -- 2.00E+03 No No </=SL1200-1400 5.85E+02

Cadmium 7440-43-9 1 : 4 : 4 25.00 1.00E+02 1.00E+02 No NA -- 5.00E+00 Yes Yes >SL120-140 1.00E+02

Calcium 7440-70-2 4 : 4 : 4 100.00 1.20E+05 4.80E+05 Yes NA -- NA -- No EN500-625 2.50E+05

Cobalt 7440-48-4 4 : 4 : 4 100.00 1.20E+02 6.30E+02 No NA -- 1.00E+03 No No </=SL10-12.5 3.15E+02

Copper 7440-50-8 2 : 4 : 4 50.00 1.00E+02 J 1.60E+02 J No NA -- 6.50E+02 No No </=SL20-25 1.30E+02

Iron 7439-89-6 3 : 4 : 4 75.00 2.20E+03 1.20E+04 Yes NA -- 5.00E+03 Yes No EN50-500 7.60E+03

Lead 7439-92-1 2 : 4 : 4 50.00 3.20E+01 J 5.70E+01 J No NA -- 7.50E+00 Yes Yes >SL240-270 4.45E+01

Magnesium 7439-95-4 4 : 4 : 4 100.00 6.10E+03 4.50E+04 Yes NA -- NA -- No EN500-625 3.35E+04

Manganese 7439-96-5 4 : 4 : 4 100.00 7.70E+02 5.10E+03 No NA -- 1.50E+02 Yes Yes >SL10-12.5 3.54E+03

Nickel 7440-02-0 4 : 4 : 4 100.00 5.40E+01 J 1.30E+03 No NA -- 1.00E+02 Yes Yes >SL40-50 3.80E+02

Potassium 7440-09-7 4 : 4 : 4 100.00 3.50E+03 J 2.20E+04 Yes NA -- NA -- No EN1000-1250 9.08E+03

Zinc 7440-66-6 4 : 4 : 4 100.00 1.50E+02 J 1.10E+04 No NA -- 5.00E+03 Yes Yes >SL20-25 3.15E+03

SSiteTCLP

VOCs

1,1,1-Trichloroethane 71-55-6 3 : 4 : 4 75.00 1.10E+01 6.00E+02 No NA -- 2.00E+02 Yes Yes >SL10-10000 3.04E+02

1,1,2,2-Tetrachloroethane 79-34-5 2 : 4 : 4 50.00 9.40E+00 J 1.50E+01 J No NA -- 4.20E+02 No No </=SL10-10000 1.22E+01

1,1,2-Trichloroethane 79-00-5 1 : 4 : 4 25.00 6.40E+00 J 6.40E+00 J No NA -- 5.00E+00 Yes Yes >SL10-10000 6.40E+00

1,1-Dichloroethane 75-34-3 2 : 4 : 4 50.00 1.10E+01 1.30E+02 No NA -- 7.00E+02 No No </=SL10-10000 7.05E+01

1,2-Dichloroethene (total) 540-59-0 1 : 4 : 4 25.00 5.00E+02 5.00E+02 No NA -- 7.00E+01 Yes Yes >SL20-10000 5.00E+02

2-Butanone 78-93-3 2 : 4 : 4 50.00 1.20E+03 J 4.70E+03 J No NA -- 4.20E+03 Yes Yes >SL100-50000 2.95E+03

4-Methyl-2-pentanone 108-10-1 4 : 4 : 4 100.00 5.10E+01 1.50E+04 J No NA -- 2.00E+03 Yes Yes >SL50000-50000 5.31E+03

Acetone 67-64-1 2 : 4 : 4 50.00 1.40E+03 J 1.80E+03 J No NA -- 6.30E+03 No No </=SL250-100000 1.60E+03

Benzene 71-43-2 3 : 4 : 4 75.00 8.10E+00 6.70E+01 No NA -- 5.00E+00 Yes Yes >SL10-10000 4.07E+01

Chlorobenzene 108-90-7 1 : 4 : 4 25.00 1.70E+03 1.70E+03 No NA -- 1.00E+02 Yes Yes >SL10-40 1.70E+03

Chloroform 67-66-3 1 : 4 : 4 25.00 1.20E+01 J 1.20E+01 J No NA -- 8.00E+01 No No </=SL10-10000 1.20E+01

Dichloromethane 75-09-2 2 : 4 : 4 50.00 2.00E+01 J 4.70E+02 No NA -- 5.00E+00 Yes Yes >SL0000-10000 2.45E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
WaterSL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Ethylbenzene 100-41-4 3 : 4 : 4 75.00 6.40E+02 4.40E+03 No NA -- 7.00E+02 Yes Yes >SL10-10000 2.75E+03

Methyl N-Butyl Ketone 591-78-6 2 : 4 : 4 50.00 1.60E+03 J 5.40E+03 J No NA -- 2.00E+03 Yes Yes >SL100-50000 3.50E+03

Tetrachloroethene 127-18-4 3 : 4 : 4 75.00 2.30E+01 7.60E+02 No NA -- 5.00E+00 Yes Yes >SL10-10000 2.83E+02

Toluene 108-88-3 3 : 4 : 4 75.00 3.50E+03 4.10E+04 J No NA -- 1.00E+03 Yes Yes >SL10-10000 2.02E+04

Trichloroethylene 79-01-6 2 : 4 : 4 50.00 5.80E+02 7. 20E+02 No NA -- 5.00E+00 Yes Yes >SL10-10000 6.50E+02

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 4.10E+03 2.30E+04 No NA -- 1.00E+04 Yes Yes >SL20-20000 1.50E+04

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 4 : 4 25.00 9.70E+01 9.70E+01 No NA -- 6.00E+02 No No </=SL9.6-10000 9.70E+01

1,3-Dichlorobenzene 541-73-1 1 : 4 : 4 25.00 7.20E+00 J 7.20E+00 J No NA -- 6.00E+02 No No </=SL9.6-10000 7.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 4 : 4 25.00 1.30E+02 1.30E+02 No NA -- 7.50E+01 Yes Yes >SL9.6-10000 1.30E+02

2,4,5-Trichlorophenol 95-95-4 1 : 4 : 4 25.00 7.40E+00 J 7.40E+00 J No NA -- 7.00E+02 No No </=SL9.6-10000 7.40E+00

2,4,6-Trichlorophenol 88-06-2 1 : 4 : 4 25.00 3.00E+02 3.00E+02 No NA -- 1.00E+01 Yes Yes >SL9.6-10000 3.00E+02

2,4-Dichlorophenol 120-83-2 1 : 4 : 4 25.00 3.90E+02 3.90E+02 No NA -- 2.10E+01 Yes Yes >SL9.6-10000 3.90E+02

2,4-Dimethylphenol 105-67-9 3 : 4 : 4 75.00 6.40E+01 5.00E+02 No NA -- 1.40E+02 Yes Yes >SL9.6-10000 2.11E+02

2-Chlorophenol 95-57-8 1 : 4 : 4 25.00 3.80E+01 J 3.80E+01 J No NA -- 3.50E+01 Yes Yes >SL9.6-10000 3.80E+01

2-Methylnaphthalene 91-57-6 3 : 4 : 4 75.00 1.40E+01 J 4.50E+01 No NA -- 2.80E+01 Yes Yes >SL9.6-10000 2.70E+01

2-Methylphenol 95-48-7 3 : 4 : 4 75.00 5.00E+01 8.20E+02 No NA -- 3.50E+02 Yes Yes >SL9.6-10000 3.33E+02

2-Nitroaniline 88-74-4 1 : 4 : 4 25.00 8.20E+01 J 8.20E+01 J No NA -- 2.10E+01 Yes Yes >SL48-50000 8.20E+01

3&4-Methylphenol 106-44-5 4 : 4 : 4 100.00 2.30E+00 2.20E+03 No NA -- 3.50E+02 Yes Yes >SL0000-10000 7.56E+02

4-Chloroaniline 106-47-8 2 : 4 : 4 50.00 5.80E-01 5.40E+02 No NA -- 2.80E+01 Yes Yes >SL100-20000 2.70E+02

Benzyl Butyl Phthalate 85-68-7 1 : 4 : 4 25.00 3.20E+00 J 3.20E+00 J No NA -- 1.40E+03 No No </=SL9.6-10000 3.20E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25.00 7.00E+00 J 7.00E+00 J No NA -- 6.00E+00 Yes Yes >SL9.6-10000 7.00E+00

Cresol o,m,p 1319-77-3 2 : 2 : 2 100.00 3.30E+02 6.70E+02 No NA -- 3.50E+02 Yes Yes >SL50-50 5.00E+02

Diethyl Phthalate 84-66-2 2 : 4 : 4 50.00 8.00E-01 5.60E+01 No NA -- 5.60E+03 No No </=SL50-10000 2.84E+01

Dimethyl Phthalate 131-11-3 1 : 4 : 4 25.00 1.70E+01 J 1.70E+01 J No NA -- 3.60E+05 No No </=SL9.6-10000 1.70E+01

Di-n-butylphthalate 84-74-2 4 : 4 : 4 100.00 1.70E+00 7.40E+01 No NA -- 7.00E+02 No No </=SL0000-10000 3.17E+01

Isophorone 78-59-1 3 : 4 : 4 75.00 2.90E+01 2.10E+03 No NA -- 1.40E+03 Yes Yes >SL190-100000 1.11E+03

Naphthalene 91-20-3 4 : 4 : 4 100.00 1.80E+00 6.90E+02 No NA -- 1.40E+02 Yes Yes >SL0000-10000 3.23E+02

N-Nitrosodiphenylamine 86-30-6 1 : 4 : 4 25.00 1.30E+01 J 1.30E+01 J No NA -- 3.20E+00 Yes Yes >SL9.6-10000 1.30E+01

Phenol 108-95-2 4 : 4 : 4 100.00 5.10E+00 9.40E+02 No NA -- 1.00E+02 Yes Yes >SL0000-10000 4.61E+02
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FOD (a) % FOD 
(b)
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Qualifier(d)

(ug/L)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Pesticide

alpha-BHC 319-84-6 1 : 3 : 3 33.33 5.80E-01 J 5.80E-01 J No NA -- 1.10E-01 Yes Yes >SL0.49-50 5.80E-01

alpha-Chlordane 5103-71-9 1 : 3 : 3 33.33 3.90E-01 J 3.90E-01 J No NA -- 2.00E+00 No No </=SL0.49-50 3.90E-01

beta-BHC 319-85-7 2 : 3 : 3 66.67 4.60E-01 J 1.60E+00 J No NA -- 2.00E-01 Yes Yes >SL0.49-50 1.03E+00

delta-BHC 319-86-8 2 : 4 : 4 50.00 3.30E-02 J 4.90E-01 J No NA -- 2.00E-01 Yes Yes >SL0.49-50 2.62E-01

Heptachlor 76-44-8 2 : 4 : 4 50.00 5.40E-02 J 3.30E-01 J No NA -- 4.00E-01 No No </=SL0.49-50 1.92E-01

Herbicide

2,4,5-T 93-76-5 3 : 4 : 4 75.00 1.10E+00 2.60E+01 J No NA -- 2.80E+02 No No </=SL25-500 1.24E+01

2,4-D 94-75-7 2 : 4 : 4 50.00 7.40E-01 6.40E+01 J No NA -- 7.00E+01 No No </=SL24-500 3.24E+01

Pentachlorophenol 87-86-5 2 : 4 : 4 50.00 1.00E+00 J 1.80E+03 J No NA -- 1.00E+00 Yes Yes >SL12-1000 9.01E+02

PCBs

TOTAL PCBs Total PCBs 2 : 4 : 4 50.00 1.31E-01 7.80E-01 No NA -- 5.00E-01 Yes Yes >SL- 4.56E-01

Metals

Aluminum 7429-90-5 2 : 4 : 4 50.00 2.50E+02 6.80E+02 No NA -- 3.50E+03 No No </=SL2000-2000 4.65E+02

Antimony 7440-36-0 1 : 4 : 4 25.00 1.80E+01 1.80E+01 No NA -- 6.00E+00 Yes Yes >SL20-200 1.80E+01

Arsenic 7440-38-2 2 : 4 : 4 50.00 9.20E+00 1.10E+01 No NA -- 1.00E+01 Yes Yes >SL200-200 1.01E+01

Barium 7440-39-3 4 : 4 : 4 100.00 4.90E+02 8.50E+02 J No NA -- 2.00E+03 No No </=SL1000-1000 7.05E+02

Beryllium 7440-41-7 2 : 4 : 4 50.00 4.70E-01 6.20E-01 No NA -- 4.00E+00 No No </=SL40-40 5.45E-01

Cadmium 7440-43-9 2 : 4 : 4 50.00 1.40E+00 6.40E+01 No NA -- 5.00E+00 Yes Yes >SL100-100 3.27E+01

Calcium 7440-70-2 4 : 4 : 4 100.00 1.20E+05 2.60E+06 J Yes NA -- NA -- No EN500-500 1.07E+06

Chromium 7440-47-3 3 : 4 : 4 75.00 5.40E+00 1.60E+02 J No NA -- 1.00E+02 Yes Yes >SL200-200 6.51E+01

Cobalt 7440-48-4 2 : 4 : 4 50.00 1.90E+01 6.30E+01 No NA -- 1.00E+03 No No </=SL10-10 4.10E+01

Copper 7440-50-8 2 : 4 : 4 50.00 1.20E+01 5.80E+01 No NA -- 6.50E+02 No No </=SL20-20 3.50E+01

Iron 7439-89-6 2 : 4 : 4 50.00 2.20E+03 2.70E+03 Yes NA -- 5.00E+03 No No EN500-500 2.45E+03

Lead 7439-92-1 3 : 4 : 4 75.00 1.10E+02 J 7.50E+03 No NA -- 7.50E+00 Yes Yes >SL200-200 2.57E+03

Magnesium 7439-95-4 4 : 4 : 4 100.00 1.00E+04 3.80E+04 Yes NA -- NA -- No EN500-500 1.88E+04

Manganese 7439-96-5 4 : 4 : 4 100.00 8.60E+02 1.80E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.27E+03

Nickel 7440-02-0 4 : 4 : 4 100.00 2.80E+01 7.00E+01 J No NA -- 1.00E+02 No No </=SL40-40 4.65E+01

Potassium 7440-09-7 2 : 2 : 2 100.00 3.10E+03 J 5.20E+03 J Yes NA -- NA -- No EN1000-1000 4.15E+03
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
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WaterSL (f)
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TABLE E-1
COMPARISON OF TCLP  DATA FROM WASTE AND SOIL SAMPLES TO GROUNDWATER SCREENING VALUES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Selenium 7782-49-2 1 : 4 : 4 25.00 9.30E+00 9.30E+00 No NA -- 5.00E+01 No No </=SL10-500 9.30E+00

Vanadium 7440-62-2 2 : 4 : 4 50.00 1.50E+00 7.80E+00 No NA -- 4.90E+01 No No </=SL100-100 4.65E+00

Zinc 7440-66-6 3 : 4 : 4 75.00 2.20E+02 1.80E+03 No NA -- 5.00E+03 No No </=SL20-200 9.10E+02

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
TCLP - Toxicity Characteristic Leaching Procedure.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) No background values available for TCLP.

(f) TCLP screening levels were used according to the following hierarchy:
       1) Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 III. Adm. Code 620.410. February 2, 2002.
       2) USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. Maximum Contaminant Levels. 
       3) IEPA, 2002. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. 
       Class I  values.  February 5, 2002.
       4) Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA (IEPA) Toxicity Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-
TACO 
         Chemical Remediation Objectives.
       5) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water
(g) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is
     greater than the background concentration and if the maximum detected concentration is greater than the groundwater screening level.
(h) Only constituents detected at least once in the specified area/medium are included here.
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SUMMARY OF COPCS - TCLP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North P Q Central Q North Q South R S

VOCs
1,1,1-Trichloroethane 71-55-6 X
1,1,2-Trichloroethane 79-00-5 X
1,2-Dichloroethane 107-06-2 X
1,2-Dichloroethene (total) 540-59-0 X X
1,3-Dichloropropene (cis) 10061-01-5 X
2-Butanone 78-93-3 X
4-Methyl-2-pentanone 108-10-1 X X
Benzene 71-43-2 X X X X X X X
Chlorobenzene 108-90-7 X X X X X X
Chloroform 67-66-3 X X
Dichloromethane 75-09-2 X X X
Ethylbenzene 100-41-4 X X X X
Methyl N-Butyl Ketone 591-78-6 X
Tetrachloroethene 127-18-4 X X X X
Toluene 108-88-3 X X
Trichloroethylene 79-01-6 X X X X X X
Xylenes, Total 1330-20-7 X

SVOCs
1,2,4-Trichlorobenzene 120-82-1 X X
1,2-Dichlorobenzene 95-50-1 X X
1,4-Dichlorobenzene 106-46-7 X X X X X X
2,4,6-Trichlorophenol 88-06-2 X X X X X X X X
2,4-Dichlorophenol 120-83-2 X X X X X X X
2,4-Dimethylphenol 105-67-9 X X
2,4-Dinitrotoluene 121-14-2 X
2,6-Dinitrotoluene 606-20-2 X
2-Chlorophenol 95-57-8 X X X X X
2-Methylnaphthalene 91-57-6 X X X
2-Methylphenol 95-48-7 X X X
2-Nitroaniline 88-74-4 X X X X X X
3&4-Methylphenol 106-44-5 X X X

Site
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SUMMARY OF COPCS - TCLP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North P Q Central Q North Q South R S

Site

3-Nitroaniline 99-09-2 X
4-Chloroaniline 106-47-8 X X X X X X X
4-Nitroaniline 100-01-6 X X X X X
4-Nitrophenol 100-02-7 X X
bis(2-Ethylhexyl)phthalate 117-81-7 X
Carbazole 86-74-8 X
Cresol o,m,p 1319-77-3 X X
Di-n-butylphthalate 84-74-2 X
Hexachlorobenzene 118-74-1 X
Isophorone 78-59-1 X
Naphthalene 91-20-3 X X X X
Nitrobenzene 98-95-3 X X X X
N-Nitrosodiphenylamine 86-30-6 X
Phenol 108-95-2 X X X X X X

Pesticides
alpha-BHC 319-84-6 X
alpha-Chlordane 5103-71-9 X
beta-BHC 319-85-7 X X X
delta-BHC 319-86-8 X X
Endrin Aldehyde 7421-93-4 X
Heptachlor 76-44-8 X X X
2,4,5-T 93-76-5 X X
2,4-D 94-75-7 X X X X
Dichlorprop 120-36-5 X
Pentachlorophenol 87-86-5 X X X X X X X X

PCBs
TOTAL PCBs Total PCBs X X X X X X X

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH X X X

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\Report\Appendices\
Appendix E Table e-2.xls

Revised HHRA
Revision 1 , Date Printed: 11/3/2008



Page 3 of 3TABLE E-2
SUMMARY OF COPCS - TCLP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North P Q Central Q North Q South R S

Site

Metals
Aluminum 7429-90-5 X
Antimony 7440-36-0 X X X X
Arsenic 7440-38-2 X X X X X X
Barium 7440-39-3 X X X
Beryllium 7440-41-7 X
Cadmium 7440-43-9 X X X X X X X X
Chromium 7440-47-3 X
Copper 7440-50-8 X X X
Lead 7439-92-1 X X X X X X X X
Manganese 7439-96-5 X X X X X X X X
Mercury 7439-97-6 X X
Nickel 7440-02-0 X X X X X X X
Vanadium 7440-62-2 X
Zinc 7440-66-6 X X X X X X X

Total 34 31 25 15 26 14 41 41

Notes:
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
TCLP - Toxicity Characteristic Leaching Procedure.
VOCs - Volatile Organic Compounds.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\Report\Appendices\
Appendix E Table e-2.xls

Revised HHRA
Revision 1 , Date Printed: 11/3/2008



 

Appendix F 
 
Deep Groundwater Screen 

 
  October  2009 

  Revision 2 
C:\Documents and Settings\kvosnakis\My 
Documents\ENSR\Project\sa2\HHRA\SA2 HHRA 
Appendices.doc 



 

Appendix F 

Deep Groundwater Screen 

 

A comparison of groundwater samples collected from the Middle Hydrogeologic Unit (MHU) or Deep 
Hydrogeologic Unit (DHU) or from the Shallow Hydrogeologic Unit (SHU) at depths greater than 30 feet bgs 
to the groundwater screening levels described in Section 3.2.3.1 of this report is shown in Table F-1.  In 
addition to groundwater deeper than 30 feet bgs, some samples were included in the deep groundwater 
screen where more shallow samples exist from the same location.  Table F-2 lists all the samples included 
in this screen. 

At several locations, groundwater was not encountered within the 30 feet of ground surface.  These 
locations, which are not included in the quantitative risk assessment, are: 

AA-O-4  GM-60B 
AA-P-8  Piez-7D 
AA-Q-1  Piez-7M 
AA-Q-2  SA2-MW-10-D 
AA-Q-3  SA2-MW-10-M 
AA-Q-4  SA2-MW-1-D 
AA-Q-5  SA2-MW-1-M 
AA-Q-9  SA2-MW-2-D 
AA-SLAY-2  SA2-MW-2-M 
AA-SLAY-3  SA2-MW-3-D 
AA-SLAY-4  SA2-MW-3-M 
B-24C  SA2-MW-4-D 
B-25B  SA2-MW-4-M 
B-28B  SA2-MW-6-D 
B-29B  SA2-MW-6-M 
BDRK-O-1  SA2-MW-7-D 
BDRK-P-1  SA2-MW-7-M 
BDRK-Q-1  SA2-MW-8-D 
BDRK-Q-2  SA2-MW-9-D 
BDRK-R-1  SA2-MW-9-M 
BDRK-S-1  SA-O-1 
GM-19C  SA-Q-2 
GM-20B  SA-Q-3 
GM-27B  SA-Q-4 
GM-27C  SA-Q-8 

 

As noted in the HHRA Workplan, there are no direct contact pathways for deep groundwater.  The CSM 
notes that groundwater could discharge to the Mississippi River and could impact sediment, surface water 
and fish tissue.  Because these latter three media have been measured directly as part of the SSP Program 
and other environmental programs in the vicinity, it is not necessary to use the groundwater data in 
conjunction with models to predict these media concentrations.     

A summary of COPCs for the deep groundwater pathway is presented in Table F-3.   
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - AA-CLAY-2-102SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No NA -- 7.00E+02 No No </=SL- 5.50E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 2.20E+01 Yes 7.00E+01 Yes Yes >SL- 1.40E+02

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 2.00E+03 No No </=SL- 1.70E+02

Benzene 71-43-2 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 4.00E+01 Yes 5.00E+00 Yes Yes >SL- 2.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+03 4.80E+03 No 5.20E+03 No 1.00E+02 Yes No </=BKG- 4.80E+03

Dichloromethane 75-09-2 1 : 1 : 1 100.00 7.90E+02 7.90E+02 No NA -- 5.00E+00 Yes Yes >SL- 7.90E+02

Toluene 108-88-3 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 1.00E+03 No No </=SL- 3.00E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 1.96E+01 Yes 6.00E+02 No No </=SL- 2.70E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 6.00E+02 No No </=SL- 2.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.30E+02 6. 30E+02 No 7.40E+02 No 7.50E+01 Yes No </=BKG- 6.30E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No 1.60E+01 No 2.10E+01 No No </=SL- 9.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 3.60E+01 Yes 3.50E+01 Yes Yes >SL- 4.80E+01

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 2.80E+01 No No </=SL- 8.80E-01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.80E+00 J 7.80E+00 J No 6.20E+00 Yes 2.80E+01 No No </=SL- 7.80E+00

Fluorene 86-73-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 2.80E+02 No No </=SL- 1.40E+00

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 3.20E+00 Yes Yes >SL- 2.40E+01

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 7.00E+00 Yes Yes >SL- 2.70E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 1.04E+03 Yes 3.50E+03 No No </=SL- 2.40E+03

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.40E+02 No 2.00E+03 No No </=SL- 1.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No NA -- 4.00E+00 No No </=SL- 1.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 5.20E+05 No NA -- No EN- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 3.00E+01 No 1.00E+02 No No </=SL- 1.90E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 1.00E+03 No No </=SL- 3.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 1.18E+01 Yes 6.50E+02 No No </=SL- 1.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 5.60E+04 No 5.00E+03 Yes No EN- 4.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 7.10E+00 7.10E+00 No NA -- 7.50E+00 No No </=SL- 7.10E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 7.20E+04 No NA -- No EN- 4.50E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG- 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL- 1.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 2.00E+04 No NA -- No EN- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 6.60E+04 No NA -- No EN- 3.40E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 3.20E+00 Yes 4.90E+01 No No </=SL- 1.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 1.08E+02 Yes 5.00E+03 No No </=SL- 1.10E+02

O - AA-CLAY-2-119SiteDeep Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 9.80E+03 9.80E+03 No NA -- 2.00E+02 Yes Yes >SL- 9.80E+03

1,1,2-Trichloroethane 79-00-5 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 5.00E+00 Yes Yes >SL- 5.30E+01

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 7.00E+02 Yes Yes >SL- 2.10E+03

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No NA -- 7.00E+00 Yes Yes >SL- 4.60E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 9.60E+03 9.60E+03 No 1.06E+01 Yes 7.00E+01 Yes Yes >SL- 9.60E+03

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 2.00E+03 No No </=SL- 3.20E+02

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E+03 5.90E+03 No NA -- 5.00E+00 Yes Yes >SL- 5.90E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 1.52E+03 No 1.00E+02 Yes No </=BKG- 1.30E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 9.60E+01 9.60E+01 No NA -- 8.00E+01 Yes Yes >SL- 9.60E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 2.70E+03 2.70E+03 No NA -- 5.00E+00 Yes Yes >SL- 2.70E+03

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No NA -- 7.00E+02 No No </=SL- 4.00E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No NA -- 1.00E+03 Yes Yes >SL- 1.10E+04

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.60E+01 9.60E+01 No NA -- 2.00E+00 Yes Yes >SL- 9.60E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.00E+04 No No </=SL- 1.70E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.00E+01 No No </=SL- 3.00E+00

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No 2.80E+01 Yes 6.00E+02 No No </=SL- 6.20E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No 5.20E+01 No 6.00E+02 No No </=SL- 4.90E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.70E+02 1. 70E+02 No 1.72E+03 No 7.50E+01 Yes No </=BKG- 1.70E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No 2.40E+01 No 2.10E+01 No No </=SL- 9.10E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 2.40E+01 No 1.40E+02 No No </=SL- 2.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No 1.92E+01 No 3.50E+01 No No </=SL- 4.30E+00

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 2.80E+01 No No </=SL- 4.50E+00

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No NA -- 3.50E+02 No No </=SL- 8.70E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No NA -- 3.50E+02 No No </=SL- 9.90E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 5.60E+03 No No </=SL- 9.30E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No NA -- 1.40E+02 No No </=SL- 8.50E+00

Phenol 108-95-2 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No NA -- 1.00E+02 No No </=SL- 7.70E+01

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 6.60E-02 6.60E-02 No NA -- 5.00E+01 No No </=SL- 6.60E-02

MCPP 93-65-2 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No NA -- 7.00E+00 Yes Yes >SL- 2.50E+01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 2.50E-01 2.50E-01 No NA -- 1.00E+00 No No </=SL- 2.50E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.00E+04 9.00E+04 No NA -- 3.50E+03 Yes Yes >SL- 9.00E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+01 Yes Yes >SL- 1.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 5.40E+02 5.40E+02 No NA -- 2.00E+03 No No </=SL- 5.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 4.00E+00 Yes Yes >SL- 4.50E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 5.00E+00 No No </=SL- 4.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.80E+05 3.80E+05 Yes NA -- NA -- No EN- 3.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+03 No No </=SL- 7.00E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 6.50E+02 No No </=SL- 1.60E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- 5.00E+03 Yes No EN- 2.40E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 7.50E+00 Yes Yes >SL- 1.10E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 9.20E+04 9.20E+04 Yes NA -- NA -- No EN- 9.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+04 1.00E+04 No NA -- 1.50E+02 Yes Yes >SL- 1.00E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.70E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- NA -- No EN- 2.30E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 8.20E+00 8.20E+00 No NA -- 5.00E+01 No No </=SL- 8.20E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes NA -- NA -- No EN- 5.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 4.90E+01 Yes Yes >SL- 2.30E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 9.00E+02 9.00E+02 No NA -- 5.00E+03 No No </=SL- 9.00E+02

O - AA-CLAY-2-42SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.05E+03 2.05E+03 No 4.80E+01 Yes 7.00E+02 Yes Yes >SL- 2.05E+03

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 1.62E+02 Yes 7.00E+01 Yes Yes >SL- 1.10E+03

2-Butanone 78-93-3 1 : 1 : 1 100.00 3.60E+03 3.60E+03 No NA -- 4.20E+03 No No </=SL- 3.60E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No NA -- 2.00E+03 Yes Yes >SL- 2.10E+04

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E+03 5.90E+03 No 5.40E-01 Yes 5.00E+00 Yes Yes >SL- 5.90E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.90E+03 4.90E+03 No NA -- 1.00E+02 Yes Yes >SL- 4.90E+03

Chloroethane 75-00-3 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No NA -- 4.60E+00 Yes Yes >SL- 5.10E+02

Dichloromethane 75-09-2 1 : 1 : 1 100.00 3.25E+04 3.25E+04 No NA -- 5.00E+00 Yes Yes >SL- 3.25E+04

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 5.45E+02 5.45E+02 No NA -- 7.00E+02 No No </=SL- 5.45E+02

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No NA -- 2.00E+03 No No </=SL5000-5000 4.00E+02

Toluene 108-88-3 1 : 1 : 1 100.00 9.30E+03 9.30E+03 No NA -- 1.00E+03 Yes Yes >SL- 9.30E+03

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 4.20E+00 Yes 2.00E+00 Yes Yes >SL- 1.40E+03

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.25E+03 2.25E+03 No NA -- 1.00E+04 No No </=SL- 2.25E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 2.45E+00 J 2.45E+00 J No NA -- 7.00E+01 No No </=SL- 2.45E+00

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.25E+02 J 1.25E+02 J No NA -- 6.00E+02 No No </=SL- 1.25E+02

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 5.90E+00 J 5.90E+00 J No NA -- 6.00E+02 No No </=SL9.6-9.6 5.90E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.35E+02 J 3.35E+02 J No NA -- 7.50E+01 Yes Yes >SL- 3.35E+02

2,2'-Oxybis(1-Chloropropa 108-60-1 1 : 1 : 1 100.00 4.20E+00 J 4.20E+00 J No NA -- NA -- No SL NA9.6-9.6 4.20E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No NA -- 2.10E+01 No No </=SL9.6-9.6 1.50E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 1.25E+01 J 1.25E+01 J No NA -- 1.40E+02 No No </=SL- 1.25E+01

2,4-Dinitrophenol 51-28-5 1 : 1 : 1 100.00 1.40E+01 J 1.40E+01 J No NA -- 1.40E+01 No No </=SL48-48 1.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.21E+01 J 1.21E+01 J No NA -- 3.50E+01 No No </=SL- 1.21E+01

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.30E+00 J 2.30E+00 J No NA -- 2.80E+01 No No </=SL- 2.30E+00

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 5.20E+01 J 5.20E+01 J No NA -- 3.50E+02 No No </=SL9.6-9.6 5.20E+01

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 7.50E-01 J 7.50E-01 J No NA -- 2.10E+01 No No </=SL48-48 7.50E-01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 5.65E+01 J 5.65E+01 J No NA -- 3.50E+02 No No </=SL- 5.65E+01

4-Bromophenyl Phenyl Et 101-55-3 1 : 1 : 1 100.00 2.70E+00 J 2.70E+00 J No NA -- NA -- No SL NA9.6-9.6 2.70E+00

4-Chloro-3-methylphenol 59-50-7 1 : 1 : 1 100.00 9.60E+01 J 9.60E+01 J No NA -- NA -- No SL NA9.6-9.6 9.60E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.60E+00 J 2.60E+00 J No NA -- 2.80E+01 No No </=SL19-19 2.60E+00

Anthracene 120-12-7 1 : 1 : 1 100.00 1.30E+00 J 1.30E+00 J No NA -- 2.10E+03 No No </=SL9.6-9.6 1.30E+00

Benzo(a)anthracene 56-55-3 1 : 1 : 1 100.00 6.20E-01 J 6.20E-01 J No NA -- 1.30E-01 Yes Yes >SL9.6-9.6 6.20E-01

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 9.90E-01 J 9.90E-01 J No NA -- 1.80E-01 Yes Yes >SL9.6-9.6 9.90E-01

Benzyl Butyl Phthalate 85-68-7 1 : 1 : 1 100.00 1.00E+03 J 1.00E+03 J No NA -- 1.40E+03 No No </=SL9.6-9.6 1.00E+03

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 6.30E+00 J 6.30E+00 J No NA -- 1.00E+01 No No </=SL9.6-9.6 6.30E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.50E+02 J 2.50E+02 J No NA -- 6.00E+00 Yes Yes >SL9.6-9.6 2.50E+02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chrysene 218-01-9 1 : 1 : 1 100.00 1.10E+00 J 1.10E+00 J No NA -- 1.50E+00 No No </=SL9.6-9.6 1.10E+00

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 8.90E-01 J 8.90E-01 J No NA -- 5.60E+03 No No </=SL9.6-9.6 8.90E-01

Dimethyl Phthalate 131-11-3 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No NA -- 3.60E+05 No No </=SL9.6-9.6 1.10E+01

Di-n-butylphthalate 84-74-2 1 : 1 : 1 100.00 5.70E+01 J 5.70E+01 J No NA -- 7.00E+02 No No </=SL9.6-9.6 5.70E+01

Di-n-octylphthalate 117-84-0 1 : 1 : 1 100.00 8.80E+01 J 8.80E+01 J No NA -- 1.40E+02 No No </=SL9.6-9.6 8.80E+01

Isophorone 78-59-1 1 : 1 : 1 100.00 2.30E+00 J 2.30E+00 J No NA -- 1.40E+03 No No </=SL9.6-9.6 2.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.54E+01 J 1.54E+01 J No NA -- 1.40E+02 No No </=SL- 1.54E+01

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 5.10E+00 J 5.10E+00 J No NA -- 3.50E+00 Yes Yes >SL9.6-9.6 5.10E+00

N-Nitroso-di-n-propylamin 621-64-7 1 : 1 : 1 100.00 1.10E+00 J 1.10E+00 J No NA -- 1.80E+00 No No </=SL9.6-9.6 1.10E+00

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 9.10E-01 J 9.10E-01 J No NA -- 3.20E+00 No No </=SL9.6-9.6 9.10E-01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No NA -- 2.10E+03 No No </=SL- 1.50E+00

Phenol 108-95-2 1 : 1 : 1 100.00 9.05E+01 J 9.05E+01 J No NA -- 1.00E+02 No No </=SL- 9.05E+01

Pyrene 129-00-0 1 : 1 : 1 100.00 9.80E-01 J 9.80E-01 J No NA -- 2.10E+02 No No </=SL9.6-9.6 9.80E-01

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 9.65E-01 9.65E-01 No NA -- 2.90E+02 No No </=SL- 9.65E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.00E+03 9.00E+03 No NA -- 3.50E+03 Yes Yes >SL- 9.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 2.00E+03 No No </=SL- 1.00E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.15E-01 4.15E-01 No NA -- 4.00E+00 No No </=SL- 4.15E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.00E+05 3.00E+05 Yes NA -- NA -- No EN- 3.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.25E+01 8.25E+01 No NA -- 1.00E+02 No No </=SL- 8.25E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.30E+00 8.30E+00 No NA -- 1.00E+03 No No </=SL- 8.30E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.15E+01 2.15E+01 No NA -- 6.50E+02 No No </=SL- 2.15E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.00E+05 1.00E+05 Yes NA -- 5.00E+03 Yes No EN- 1.00E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.35E+01 1.35E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.35E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes NA -- NA -- No EN- 5.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.80E+03 3.80E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+02 No No </=SL- 2.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.95E+04 8.95E+04 Yes NA -- NA -- No EN- 8.95E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 4.90E+01 No No </=SL- 1.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No NA -- 5.00E+03 No No </=SL- 4.10E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - AA-CLAY-2-62SiteDeep Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 2.00E+02 Yes Yes >SL- 3.20E+02

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 4.60E+02 No 7.00E+02 No No </=SL- 2.30E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.00E+02 7. 00E+02 No 1.78E+03 No 7.00E+01 Yes No </=BKG- 7.00E+02

Benzene 71-43-2 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No 3.00E+01 Yes 5.00E+00 Yes Yes >SL- 6.00E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No 1.58E+02 Yes 1.00E+02 Yes Yes >SL- 2.80E+02

Dichloromethane 75-09-2 1 : 1 : 1 100.00 5.40E+03 5.40E+03 No NA -- 5.00E+00 Yes Yes >SL- 5.40E+03

Toluene 108-88-3 1 : 1 : 1 100.00 7.70E+02 7.70E+02 No NA -- 1.00E+03 No No </=SL- 7.70E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 7.00E+01 No No </=SL- 1.80E+00

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 6.00E+02 No No </=SL- 2.30E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 7.50E+01 No No </=SL- 3.40E+01

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 2.80E+01 No No </=SL- 2.50E+00

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 8.80E+00 8.80E+00 No NA -- 3.50E+02 No No </=SL- 8.80E+00

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 3.50E+02 No No </=SL- 1.10E+01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.10E+03 No No </=SL- 2.00E+00

Phenol 108-95-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+02 No No </=SL- 2.40E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.10E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No NA -- 6.00E+00 No No </=SL- 5.90E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 1.18E+01 Yes 1.00E+01 Yes Yes >SL- 2.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.10E+02 8.10E+02 No 7.00E+02 Yes 2.00E+03 No No </=SL- 8.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 4.00E+00 No No </=SL- 1.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 5.00E+00 No No </=SL- 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes 4.60E+05 No NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 4.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+03 No No </=SL- 2.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 6.50E+02 No No </=SL- 5.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 6.00E+04 Yes 5.00E+03 Yes No EN- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 4.50E+01 4.50E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes 1.10E+05 No NA -- No EN- 5.50E+04

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 7 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 3.40E+03 3.40E+03 No 4.40E+03 No 1.50E+02 Yes No </=BKG- 3.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No NA -- 1.00E+02 No No </=SL- 9.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes 2.00E+04 No NA -- No EN- 1.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 2.00E+05 No NA -- No EN- 5.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 2.80E+01 Yes 5.00E+03 No No </=SL- 1.30E+03

O - AA-CLAY-2-82SiteDeep Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No NA -- 2.00E+02 Yes Yes >SL- 4.00E+02

1,1,2-Trichloroethane 79-00-5 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 5.00E+00 Yes Yes >SL- 2.30E+01

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 6.60E+02 No 7.00E+02 No No </=SL- 3.40E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 8.80E+02 No 7.00E+00 Yes No </=BKG- 1.30E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.50E+03 1. 50E+03 No 3.60E+03 No 7.00E+01 Yes No </=BKG- 1.50E+03

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 3.80E+03 3.80E+03 No NA -- 2.00E+03 Yes Yes >SL- 3.80E+03

Benzene 71-43-2 1 : 1 : 1 100.00 7.30E+02 7.30E+02 No 1.10E+02 Yes 5.00E+00 Yes Yes >SL- 7.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL- 4.80E+02

Chloroform 67-66-3 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No NA -- 8.00E+01 No No </=SL- 5.80E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No NA -- 5.00E+00 Yes Yes >SL- 1.30E+04

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.50E+01 4.50E+01 No NA -- 7.00E+02 No No </=SL- 4.50E+01

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No NA -- 2.00E+03 No No </=SL- 4.80E+01

Toluene 108-88-3 1 : 1 : 1 100.00 9.70E+02 9.70E+02 No NA -- 1.00E+03 No No </=SL- 9.70E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 1.04E+02 No 2.00E+00 Yes No </=BKG- 5.10E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 1.00E+04 No No </=SL- 1.80E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No NA -- 7.00E+01 No No </=SL- 9.70E-01

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 5.50E+00 5.50E+00 No NA -- 6.00E+02 No No </=SL- 5.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.50E+01 No No </=SL- 1.30E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 3.50E+01 No No </=SL- 4.40E+00

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 2.80E+01 No No </=SL- 1.50E+00

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 3.50E+02 No No </=SL- 3.70E+00

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 3.50E+02 No No </=SL- 4.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 4.30E-01 Yes Yes >SL- 5.90E-01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 9.40E-01 9.40E-01 No NA -- 2.10E+03 No No </=SL- 9.40E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No NA -- 7.00E+00 Yes Yes >SL- 4.90E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.10E+04 3.10E+04 No NA -- 3.50E+03 Yes Yes >SL- 3.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.10E+02 8.10E+02 No NA -- 2.00E+03 No No </=SL- 8.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 4.00E+00 No No </=SL- 1.80E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 5.00E+00 No No </=SL- 1.70E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 1.00E+03 No No </=SL- 2.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No NA -- 6.50E+02 No No </=SL- 7.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes NA -- 5.00E+03 Yes No EN- 1.30E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes NA -- NA -- No EN- 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.30E+03 4.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN- 1.80E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 5.00E+01 No No </=SL- 6.50E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 5.90E+04 5.90E+04 Yes NA -- NA -- No EN- 5.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.90E+01 8.90E+01 No NA -- 4.90E+01 Yes Yes >SL- 8.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 7.90E+02 7.90E+02 No NA -- 5.00E+03 No No </=SL- 7.90E+02

O - AA-O-1-106SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No 3.40E+01 No 5.00E+00 Yes No </=BKG10-10 9.60E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 5.00E+03 No 1.00E+02 Yes No </=BKG10-10 1.30E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No 3.20E+01 No 6.00E+02 No No </=SL10-10 2.70E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No 9.80E+01 No 6.00E+02 No No </=SL10-10 1.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 8.00E+01 8. 00E+01 No 2.40E+03 No 7.50E+01 Yes No </=BKG10-10 8.00E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No 3.20E+01 No 2.10E+01 No No </=SL10-10 3.40E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 2.80E+01 No 1.40E+02 No No </=SL10-10 1.40E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 6.40E+01 No 3.50E+01 No No </=SL10-10 1.90E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No 1.94E+01 No 2.80E+01 No No </=SL20-20 4.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.40E+02 No No </=SL10-10 1.00E+01

O - AA-O-1-116SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.00E+02 9.00E+02 No 1.52E+03 No 1.00E+02 Yes No </=BKG10-10 9.00E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No 2.80E+01 No 6.00E+02 No No </=SL10-10 2.30E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.60E+01 6.60E+01 No 1.72E+03 No 7.50E+01 No No </=SL10-10 6.60E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No 2.40E+01 No 2.10E+01 No No </=SL10-10 3.50E+00

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No 2.40E+01 No 1.40E+02 No No </=SL10-10 2.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 1.92E+01 No 3.50E+01 No No </=SL10-10 1.70E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No 5.60E+00 No 2.80E+01 No No </=SL20-20 2.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 1.40E+02 No No </=SL10-10 8.00E+00

O - AA-O-1-120SiteDeep Groundwater

VOCs

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+00 No No </=SL2.5-2.5 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No 1.52E+03 No 1.00E+02 Yes No </=BKG2.5-2.5 4.00E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 1.00E+03 No No </=SL2.5-2.5 1.00E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 2.00E+00 Yes Yes >SL2.5-2.5 2.20E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 2.80E+01 No 6.00E+02 No No </=SL10-10 1.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 1.72E+03 No 7.50E+01 No No </=SL10-10 2.10E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 2.40E+01 No 2.10E+01 No No </=SL10-10 1.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No 1.92E+01 No 3.50E+01 No No </=SL10-10 6.50E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.40E+02 No No </=SL10-10 3.00E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 6.50E-02 J 6.50E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 6.50E-02

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 9.00E-02 9.00E-02 No NA -- 5.00E-01 No No </=SL- 9.00E-02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 2.00E+03 No No </=SL10-10 1.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes NA -- NA -- No EN500-500 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 1.00E+02 No No </=SL10-10 6.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes NA -- 5.00E+03 Yes No EN50-50 4.80E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes NA -- NA -- No EN500-500 7.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 1.00E+02 No No </=SL40-40 7.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN1000-1000 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.30E+04 6.30E+04 Yes NA -- NA -- No EN500-500 6.30E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 5.00E+03 No No </=SL20-20 1.90E+01

O - AA-O-1-26SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 9.70E+00 No 7.00E+02 No No </=SL1-1 2.60E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No 3.40E+01 No 7.00E+01 No No </=SL2-2 5.70E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.30E-01 1.30E-01 No NA -- 5.00E+00 No No </=SL1-1 1.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.40E+00 5.40E+00 No NA -- 1.00E+02 No No </=SL1-1 5.40E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 7.60E-01 7.60E-01 No 8.00E-01 No 2.00E+00 No No </=SL1-1 7.60E-01

O - AA-O-1-36SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 4.80E+01 No 7.00E+02 No No </=SL1-1 2.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No 1.62E+02 No 7.00E+01 No No </=SL2-2 6.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+02 No No </=SL1-1 3.20E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No 4.20E+00 No 2.00E+00 No No </=SL1-1 4.70E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 6.00E+02 No No </=SL10-10 7.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 7.50E+01 No No </=SL10-10 3.50E+00

O - AA-O-1-46SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.45E+00 2.45E+00 No 4.60E+02 No 7.00E+02 No No </=SL1-1 2.45E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.45E-01 5.45E-01 No 1.86E+03 No 7.00E+01 No No </=SL2-2 5.45E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No 1.04E+02 No 1.00E+02 No No </=SL1-1 6.90E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No 5.80E+01 No 2.00E+00 No No </=SL1-1 1.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.05E+00 2.05E+00 No NA -- 6.00E+02 No No </=SL10-10 2.05E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 7.50E+01 No No </=SL10-10 1.30E+00

O - AA-O-1-56SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No 4.60E+02 No 7.00E+02 No No </=SL1-1 2.80E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No 1.78E+03 No 7.00E+01 No No </=SL2-2 2.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No 1.58E+02 No 1.00E+02 No No </=SL1-1 5.60E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 6.40E+01 No 2.00E+00 Yes No </=BKG1-1 2.50E+00

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.10E+02 No No </=SL10-10 1.60E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 1.30E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 4.30E-01 Yes Yes >SL10-10 1.80E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 1.90E-02 J 1.90E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 1.90E-02

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 1.80E-01 J 1.80E-01 J No NA -- 2.80E+02 No No </=SL0.5-0.5 1.80E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 3.50E+03 No No </=SL200-200 1.40E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No 1.18E+01 Yes 1.00E+01 Yes Yes >SL10-10 5.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 7.00E+02 No 2.00E+03 No No </=SL10-10 3.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.90E+05 2.90E+05 Yes 4.60E+05 No NA -- No EN500-500 2.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL10-10 1.00E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 1.00E+03 No No </=SL10-10 7.80E+00

Iron 7439-89-6 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 6.00E+04 No 5.00E+03 Yes No EN50-50 5.30E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes 6.80E+03 Yes NA -- No EN500-500 1.40E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes 1.10E+05 No NA -- No EN500-500 5.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.40E+03 5.40E+03 No 4.40E+03 Yes 1.50E+02 Yes Yes >SL10-10 5.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL40-40 1.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.00E+03 9.00E+03 Yes 2.00E+04 No NA -- No EN5000-5000 9.00E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Selenium 7782-49-2 1 : 1 : 1 100.00 4.60E+00 J 4.60E+00 J No NA -- 5.00E+01 No No </=SL10-10 4.60E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes 2.00E+05 No NA -- No EN2500-2500 7.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 4.90E+01 No No </=SL10-10 4.10E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 2.80E+01 No 5.00E+03 No No </=SL20-20 2.50E+01

O - AA-O-1-66SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 6.00E+02 No 7.00E+02 No No </=SL1-1 1.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No 1.62E+02 No 1.00E+02 No No </=SL1-1 7.80E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 4.50E-01 J 4.50E-01 J No NA -- 1.60E+02 No No </=SL1-1 4.50E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No 9.20E+01 No 2.00E+00 No No </=SL1-1 2.00E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 6.00E+02 No No </=SL10-10 1.20E+00

O - AA-O-1-76SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 6.60E+02 No 7.00E+02 No No </=SL1-1 1.00E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No 3.60E+03 No 7.00E+01 No No </=SL2-2 7.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL1-1 1.80E+02

Dichloromethane 75-09-2 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 5.00E+00 No No </=SL5-5 7.20E-01

Toluene 108-88-3 1 : 1 : 1 100.00 5.20E-01 5.20E-01 No NA -- 1.00E+03 No No </=SL1-1 5.20E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 5.40E+00 5.40E+00 No 1.04E+02 No 2.00E+00 Yes No </=BKG1-1 5.40E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 6.00E+02 No No </=SL10-10 1.60E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.50E+01 No No </=SL10-10 1.40E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 3.50E+01 No No </=SL10-10 4.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 1.40E+02 No No </=SL10-10 2.10E+00

O - AA-O-1-86SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.20E+02 6.20E+02 No 3.60E+03 No 1.00E+02 Yes No </=BKG5-5 6.20E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 2.00E+01 No 2.00E+00 Yes No </=BKG5-5 3.80E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 1.46E+01 No 6.00E+02 No No </=SL10-10 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 4.80E+02 No 7.50E+01 No No </=SL10-10 3.70E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.80E+01 No 3.50E+01 No No </=SL10-10 1.10E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 1.72E+01 No 2.80E+01 No No </=SL20-20 1.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.40E+02 No No </=SL10-10 5.70E+00

O - AA-O-1-96SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 5.20E+03 No 1.00E+02 Yes No </=BKG20-20 1.50E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No 1.96E+01 No 6.00E+02 No No </=SL10-10 3.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 7.40E+02 No 7.50E+01 No No </=SL10-10 5.10E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 3.60E+01 No 3.50E+01 No No </=SL10-10 1.80E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No 6.20E+00 No 2.80E+01 No No </=SL20-20 3.40E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 8.70E+00 8.70E+00 No NA -- 1.40E+02 No No </=SL10-10 8.70E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 No 1.04E+03 Yes 3.50E+03 Yes Yes >SL200-200 2.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.40E+01 J 1.40E+01 J No NA -- 1.00E+01 Yes Yes >SL10-10 1.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.20E+02 7.20E+02 No 2.40E+02 Yes 2.00E+03 No No </=SL10-10 7.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 4.00E+00 No No </=SL4-4 9.50E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No NA -- 5.00E+00 No No </=SL5-5 9.20E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 5.20E+05 No NA -- No EN500-500 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 3.00E+01 Yes 1.00E+02 Yes Yes >SL10-10 3.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.00E+03 No No </=SL10-10 1.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No 1.18E+01 Yes 6.50E+02 No No </=SL20-20 7.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.80E+04 7.80E+04 Yes 5.60E+04 Yes 5.00E+03 Yes No EN50-50 7.80E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 2.00E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes 7.20E+04 Yes NA -- No EN500-500 7.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG10-10 1.60E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 8.00E-02 8.00E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.00E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+02 No No </=SL40-40 7.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.80E+04 J 2.80E+04 J Yes 2.00E+04 Yes NA -- No EN1000-1000 2.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 6.60E+04 Yes NA -- No EN2500-2500 7.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No 3.20E+00 Yes 4.90E+01 No No </=SL10-10 4.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 1.08E+02 Yes 5.00E+03 No No </=SL20-20 1.10E+02

O - AA-O-2-103SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No 5.20E+03 No 1.00E+02 Yes No </=BKG5-5 4.60E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No 1.44E+01 No 2.00E+00 Yes No </=BKG5-5 2.90E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 1.96E+01 No 6.00E+02 No No </=SL10-10 1.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No 7.40E+02 No 7.50E+01 No No </=SL10-10 8.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.50E+00 7.50E+00 No 3.60E+01 No 3.50E+01 No No </=SL10-10 7.50E+00

O - AA-O-2-113SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No 3.40E+01 No 5.00E+00 No No </=SL10-10 4.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 5.00E+03 No 1.00E+02 Yes No </=BKG10-10 1.00E+03

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 1.86E+01 No 1.60E+02 No No </=SL10-10 3.80E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No 3.20E+01 No 6.00E+02 No No </=SL10-10 2.90E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 2.40E+03 No 7.50E+01 No No </=SL10-10 5.10E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 3.20E+01 No 2.10E+01 No No </=SL10-10 1.70E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 6.40E+01 No 3.50E+01 No No </=SL10-10 1.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 1.94E+01 No 2.80E+01 No No </=SL20-20 1.40E+00

O - AA-O-2-121SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 7.00E+02 No No </=SL5-5 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No 1.52E+03 No 1.00E+02 Yes No </=BKG5-5 5.60E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 2.00E+00 Yes Yes >SL5-5 3.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No 2.80E+01 No 6.00E+02 No No </=SL10-10 1.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 8.20E+00 8.20E+00 No 1.72E+03 No 7.50E+01 No No </=SL10-10 8.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No 1.92E+01 No 3.50E+01 No No </=SL10-10 8.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - AA-O-2-124SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 6.40E-01 6.40E-01 No 3.20E+01 No 7.00E+02 No No </=SL1-1 6.40E-01

Benzene 71-43-2 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No 4.80E+01 No 5.00E+00 No No </=SL1-1 3.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No 4.00E+03 No 1.00E+02 No No </=SL1-1 7.00E+01

Chloromethane 74-87-3 1 : 1 : 1 100.00 6.30E-01 J 6.30E-01 J No 1.94E+01 No 1.60E+02 No No </=SL1-1 6.30E-01

Toluene 108-88-3 1 : 1 : 1 100.00 5.80E-01 5.80E-01 No NA -- 1.00E+03 No No </=SL1-1 5.80E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL1-1 1.50E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 1.30E+01 No 2.00E+00 No No </=SL1-1 1.90E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 4.20E-02 J 4.20E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 4.20E-02

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 2.30E-01 J 2.30E-01 J No NA -- 5.00E+01 No No </=SL0.5-0.5 2.30E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 8.00E-02 8.00E-02 No NA -- 5.00E-01 No No </=SL- 8.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.70E+04 4.70E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 4.70E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 5.50E+00 5.50E+00 No NA -- 6.00E+00 No No </=SL20-20 5.50E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 8.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 1.96E+02 Yes 2.00E+03 No No </=SL10-10 1.80E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 4.00E+00 No No </=SL4-4 2.50E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 5.00E+00 No No </=SL5-5 2.80E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.40E+05 3.40E+05 Yes 6.80E+05 No NA -- No EN500-500 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 5.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No NA -- 1.00E+03 No No </=SL10-10 5.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 6.50E+02 No No </=SL20-20 1.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 7.40E+04 Yes 5.00E+03 Yes No EN50-50 2.00E+05

Lead 7439-92-1 1 : 1 : 1 100.00 6.30E+01 6.30E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 6.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.20E+04 8.20E+04 Yes 1.00E+05 No NA -- No EN500-500 8.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.70E+03 6.70E+03 No 3.20E+03 Yes 1.50E+02 Yes Yes >SL10-10 6.70E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 9.80E-02 9.80E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 9.80E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 1.90E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 3.00E+04 J 3.00E+04 J Yes 2.20E+04 Yes NA -- No EN1000-1000 3.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.30E+04 8.30E+04 Yes 7.40E+04 Yes NA -- No EN2500-2500 8.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 2.40E+00 Yes 4.90E+01 Yes Yes >SL10-10 1.40E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No 8.40E+01 Yes 5.00E+03 No No </=SL20-20 3.50E+02

O - AA-O-2-23SiteDeep Groundwater

SVOCs

4-Nitrophenol 100-02-7 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No NA -- 5.60E+01 No No </=SL50-50 1.50E+00

O - AA-O-2-33SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.90E-01 9.90E-01 No 9.70E+00 No 7.00E+02 No No </=SL1-1 9.90E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.10E-01 3.10E-01 No NA -- 1.60E+02 No No </=SL1-1 3.10E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.10E-01 3.10E-01 No NA -- 1.00E+03 No No </=SL1-1 3.10E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 4.60E-01 4.60E-01 No NA -- 1.00E+04 No No </=SL2-2 4.60E-01

O - AA-O-2-53SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 4.60E+02 No 7.00E+02 No No </=SL1-1 1.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 1.04E+02 No 1.00E+02 No No </=SL1-1 1.60E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.85E-01 4.85E-01 No 5.80E+01 No 2.00E+00 No No </=SL1-1 4.85E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.35E+00 2.35E+00 No NA -- 6.00E+02 No No </=SL10-10 2.35E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 8.05E-02 J 8.05E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 8.05E-02

delta-BHC 319-86-8 1 : 1 : 1 100.00 3.80E-02 J 3.80E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 3.80E-02

Dieldrin 60-57-1 1 : 1 : 1 100.00 1.90E-02 J 1.90E-02 J No NA -- 9.00E+00 No No </=SL0.1-0.1 1.90E-02

Endosulfan II 33213-65-9 1 : 1 : 1 100.00 1.30E-02 J 1.30E-02 J No NA -- 4.20E+01 No No </=SL0.1-0.1 1.30E-02

gamma-Chlordane 5103-74-2 1 : 1 : 1 100.00 7.50E-03 J 7.50E-03 J No NA -- 2.00E+00 No No </=SL0.05-0.05 7.50E-03

Heptachlor 76-44-8 1 : 1 : 1 100.00 1.90E-02 J 1.90E-02 J No NA -- 4.00E-01 No No </=SL0.05-0.05 1.90E-02

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 1.35E+00 1.35E+00 No NA -- 2.80E+02 No No </=SL0.5-0.5 1.35E+00

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 6.40E-02 J 6.40E-02 J No NA -- 5.00E+01 No No </=SL0.5-0.5 6.40E-02

2,4-DB 94-82-6 1 : 1 : 1 100.00 2.20E-01 J 2.20E-01 J No NA -- 2.90E+02 No No </=SL0.5-0.5 2.20E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.45E+02 2.45E+02 No NA -- 3.50E+03 No No </=SL200-200 2.45E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No NA -- 2.00E+03 No No </=SL10-10 3.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes NA -- NA -- No EN500-500 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 1.00E+02 No No </=SL10-10 3.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes NA -- 5.00E+03 Yes No EN50-50 4.10E+04

Iron, Ferrous (2+) C-FE+2 1 : 1 : 1 100.00 5.95E+03 5.95E+03 Yes NA -- NA -- No EN200-200 5.95E+03

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.10E+03 5.10E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 5.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No NA -- 1.00E+02 No No </=SL40-40 5.90E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN1000-1000 1.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.45E+04 7.45E+04 Yes NA -- NA -- No EN2500-2500 7.45E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 8.20E+00 8.20E+00 No NA -- 5.00E+03 No No </=SL20-20 8.20E+00

O - AA-O-2-63SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 6.40E-01 6.40E-01 No 4.60E+02 No 7.00E+02 No No </=SL1-1 6.40E-01

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 4.20E+03 No No </=SL10-10 2.00E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.70E-01 3.70E-01 No NA -- 7.00E+02 No No </=SL1-1 3.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 1.58E+02 No 1.00E+02 No No </=SL1-1 1.40E+01

Chloromethane 74-87-3 1 : 1 : 1 100.00 4.40E-01 4.40E-01 No NA -- 1.60E+02 No No </=SL1-1 4.40E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No 6.40E+01 No 2.00E+00 No No </=SL1-1 8.40E-01

O - AA-O-2-73SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No 6.00E+02 No 7.00E+02 No No </=SL1-1 7.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No 1.62E+02 No 1.00E+02 No No </=SL1-1 3.20E+01

Chloromethane 74-87-3 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 1.60E+02 No No </=SL1-1 4.10E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 9.20E+01 No 2.00E+00 No No </=SL1-1 1.80E+00

O - AA-O-2-83SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 3.60E+03 No 7.00E+01 No No </=SL4-4 1.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL2-2 3.80E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No 1.04E+02 No 2.00E+00 Yes No </=BKG2-2 4.90E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 6.00E+02 No No </=SL10-10 1.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 7.50E+01 No No </=SL10-10 2.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 3.50E+01 No No </=SL10-10 7.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 1.20E+01 No 2.80E+01 No No </=SL20-20 1.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No NA -- 1.40E+02 No No </=SL10-10 4.60E+00

O - AA-O-2-93SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 2.60E+01 No 5.00E+00 No No </=SL5-5 2.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.50E+02 8.50E+02 No 3.60E+03 No 1.00E+02 Yes No </=BKG5-5 8.50E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No 2.00E+01 No 2.00E+00 Yes No </=BKG5-5 3.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 1.46E+01 No 6.00E+02 No No </=SL10-10 1.90E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 9.20E+00 9.20E+00 No 4.80E+02 No 7.50E+01 No No </=SL10-10 9.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 4.80E+01 No 3.50E+01 No No </=SL10-10 1.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 1.72E+01 No 2.80E+01 No No </=SL20-20 1.40E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 1.40E+02 No No </=SL10-10 8.00E+00

Pesticide

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 9.40E-03 J 9.40E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 9.40E-03

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 2.40E-01 2.40E-01 No NA -- 2.80E+02 No No </=SL0.5-0.5 2.40E-01

2,4-DB 94-82-6 1 : 1 : 1 100.00 2.60E-01 J 2.60E-01 J No NA -- 2.90E+02 No No </=SL0.5-0.5 2.60E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.70E+02 3.70E+02 No NA -- 3.50E+03 No No </=SL200-200 3.70E+02

Barium 7440-39-3 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 2.00E+03 No No </=SL10-10 2.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN500-500 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.00E+02 No No </=SL10-10 4.00E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.60E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes NA -- NA -- No EN500-500 6.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 1.00E+02 No No </=SL40-40 6.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes NA -- NA -- No EN5000-5000 4.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes NA -- NA -- No EN500-500 7.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.90E+01 No No </=SL10-10 1.90E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 5.00E+03 No No </=SL20-20 1.80E+01

O - AA-O-3-108SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.90E+02 4.90E+02 No 5.00E+03 No 1.00E+02 Yes No </=BKG5-5 4.90E+02

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No 1.86E+01 No 1.60E+02 No No </=SL5-5 2.80E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 1.90E+01 No 2.00E+00 Yes No </=BKG5-5 2.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 3.20E+01 No 6.00E+02 No No </=SL10-10 1.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 2.40E+03 No 7.50E+01 No No </=SL10-10 4.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No 6.40E+01 No 3.50E+01 No No </=SL10-10 6.80E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 1.94E+01 No 2.80E+01 No No </=SL20-20 1.20E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 9.20E-01 9. 20E-01 No NA -- 6.00E+00 No No </=SL10-10 9.20E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.40E+02 No No </=SL10-10 4.00E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 2.70E-02 J 2.70E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 2.70E-02

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 8.50E-03 J 8.50E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 8.50E-03

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 8.60E-02 J 8.60E-02 J No NA -- 5.00E+01 No No </=SL0.5-0.5 8.60E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.80E+01 J 7.80E+01 J No NA -- 3.50E+03 No No </=SL200-200 7.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 2.00E+03 No No </=SL10-10 1.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes NA -- NA -- No EN500-500 2.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 1.00E+02 No No </=SL10-10 3.90E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 7.50E+00 No No </=SL5-5 3.90E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes NA -- NA -- No EN500-500 6.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 1.00E+02 No No </=SL40-40 6.70E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN5000-5000 4.70E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 6.50E+04 6.50E+04 Yes NA -- NA -- No EN2500-2500 6.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.90E+01 No No </=SL10-10 1.40E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 5.00E+03 No No </=SL20-20 2.10E+01

O - AA-O-3-118SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No 1.52E+03 No 1.00E+02 Yes No </=BKG5-5 6.90E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 2.00E+00 No No </=SL5-5 1.70E+00

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No 1.72E+03 No 7.50E+01 No No </=SL10-10 9.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 1.92E+01 No 3.50E+01 No No </=SL10-10 1.50E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 1.40E+02 No No </=SL10-10 7.30E+00

O - AA-O-3-128SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.20E+02 5.20E+02 No 4.00E+03 No 1.00E+02 Yes No </=BKG5-5 5.20E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No 1.30E+01 No 2.00E+00 Yes No </=BKG5-5 3.40E+00

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No 8.20E+02 No 7.50E+01 No No </=SL10-10 5.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 4.00E+01 No 3.50E+01 No No </=SL10-10 1.30E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No 2.40E+01 No 1.40E+02 No No </=SL10-10 6.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+03 J 3.00E+03 J No NA -- 3.50E+03 No No </=SL200-200 3.00E+03

Barium 7440-39-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 1.96E+02 Yes 2.00E+03 No No </=SL10-10 2.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.70E+05 2.70E+05 Yes 6.80E+05 No NA -- No EN500-500 2.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+02 No No </=SL10-10 3.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No NA -- 1.00E+03 No No </=SL10-10 3.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 6.40E+04 6.40E+04 Yes 7.40E+04 No 5.00E+03 Yes No EN50-50 6.40E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No NA -- 7.50E+00 No No </=SL5-5 5.10E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes 1.00E+05 No NA -- No EN500-500 7.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 1.00E+02 No No </=SL40-40 2.60E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 2.20E+04 Yes NA -- No EN5000-5000 4.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.90E+04 6.90E+04 Yes 7.40E+04 No NA -- No EN2500-2500 6.90E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 2.40E+00 Yes 4.90E+01 No No </=SL10-10 7.30E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 5.10E+01 J 5.10E+01 J No 8.40E+01 No 5.00E+03 No No </=SL20-20 5.10E+01

O - AA-O-3-38SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No 4.80E+01 No 7.00E+02 No No </=SL1-1 9.50E-01

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No 3.80E+01 No 7.00E+00 No No </=SL1-1 3.60E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 1.62E+02 No 7.00E+01 No No </=SL2-2 1.30E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.10E-01 8.10E-01 No NA -- 1.00E+02 No No </=SL1-1 8.10E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 4.60E-01 4.60E-01 No NA -- 1.60E+02 No No </=SL1-1 4.60E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL1-1 1.20E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No 4.20E+00 No 2.00E+00 No No </=SL1-1 4.90E-01

O - AA-O-3-48SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No 4.60E+02 No 7.00E+02 No No </=SL1-1 9.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.86E+03 No 7.00E+01 No No </=SL2-2 1.10E+01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.40E+00 1. 40E+00 No 4.60E+00 No 5.00E+00 No No </=SL1-1 1.40E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 8.60E-01 8.60E-01 No 5.80E+01 No 2.00E+00 No No </=SL1-1 8.60E-01

O - AA-O-3-58SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 4.60E+02 No 7.00E+02 No No </=SL1-1 1.00E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 1.78E+03 No 7.00E+01 No No </=SL2-2 2.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No 1.58E+02 No 1.00E+02 No No </=SL1-1 4.80E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 6.00E-01 6.00E-01 No NA -- 1.60E+02 No No </=SL1-1 6.00E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 5.00E+00 No No </=SL1-1 6.70E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 6.40E+01 No 2.00E+00 No No </=SL1-1 1.30E+00

O - AA-O-3-68SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 8.30E-01 8.30E-01 No 6.00E+02 No 7.00E+02 No No </=SL1-1 8.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No 2.80E+03 No 7.00E+01 No No </=SL2-2 9.70E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.40E-01 4.40E-01 No NA -- 7.00E+02 No No </=SL1-1 4.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.80E+00 8.80E+00 No 1.62E+02 No 1.00E+02 No No </=SL1-1 8.80E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 6.80E-01 6.80E-01 No 9.20E+01 No 2.00E+00 No No </=SL1-1 6.80E-01

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 9.20E-03 J 9.20E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 9.20E-03

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 4.40E+00 J 4.40E+00 J No NA -- 2.80E+02 No No </=SL0.5-0.5 4.40E+00

Metals

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 1.00E+01 No No </=SL10-10 3.20E+00

Barium 7440-39-3 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No NA -- 2.00E+03 No No </=SL10-10 5.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.90E+05 2.90E+05 Yes NA -- NA -- No EN500-500 2.90E+05

Iron 7439-89-6 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.90E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- NA -- No EN500-500 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.30E+03 3.30E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 3.30E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 8.70E+03 8.70E+03 Yes NA -- NA -- No EN1000-1000 8.70E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes NA -- NA -- No EN500-500 7.60E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 5.00E+03 No No </=SL20-20 1.80E+01

O - AA-O-3-78SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No 6.60E+02 No 7.00E+02 No No </=SL1-1 4.80E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.00E-01 7.00E-01 No 3.60E+03 No 7.00E+01 No No </=SL2-2 7.00E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.24E+02 No 1.00E+02 No No </=SL1-1 1.20E+01

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 1.60E+02 No No </=SL1-1 3.40E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No 1.04E+02 No 2.00E+00 No No </=SL1-1 4.30E-01

O - AA-O-3-88SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No 1.14E+02 No 7.00E+01 No No </=SL2-2 7.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 3.60E+03 No 1.00E+02 No No </=SL1-1 1.00E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 2.00E+01 No 2.00E+00 Yes No </=BKG1-1 3.80E+00

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 4.80E+02 No 7.50E+01 No No </=SL10-10 1.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No 4.80E+01 No 3.50E+01 No No </=SL10-10 2.00E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 3.60E+00 3. 60E+00 No NA -- 6.00E+00 No No </=SL10-10 3.60E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)
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Water SL (f)
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O - AA-O-3-98SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 5.20E+03 No 1.00E+02 Yes No </=BKG2-2 3.40E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No 1.44E+01 No 2.00E+00 Yes No </=BKG2-2 4.80E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 1.96E+01 No 6.00E+02 No No </=SL10-10 2.60E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No 7.40E+02 No 7.50E+01 No No </=SL10-10 4.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No 3.60E+01 No 3.50E+01 No No </=SL10-10 6.80E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 6.20E+00 No 2.80E+01 No No </=SL20-20 1.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 1.40E+02 No No </=SL10-10 4.20E+00

O - BDRK-O-1SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 5 : 5 20.00 1.00E+01 1.00E+01 No NA -- 6.30E+03 No No </=SL25-25 1.00E+01

Dichloromethane 75-09-2 1 : 5 : 5 20.00 1.30E+00 1.30E+00 No NA -- 5.00E+00 No No </=SL5-5 1.30E+00

Tetrachloroethene 127-18-4 1 : 5 : 5 20.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL1-1 1.20E+00

SVOCs

Benzo(a)anthracene 56-55-3 1 : 5 : 5 20.00 1.20E+00 1. 20E+00 No NA -- 1.30E-01 Yes Yes >SL10-10 1.20E+00

Benzo(a)pyrene 50-32-8 1 : 5 : 5 20.00 2.30E+00 2.30E+00 No NA -- 2.00E-01 Yes Yes >SL10-10 2.30E+00

Benzo(b)fluoranthene 205-99-2 1 : 5 : 5 20.00 2.60E+00 2.60E+00 No NA -- 1.80E-01 Yes Yes >SL10-10 2.60E+00

Benzo(k)fluoranthene 207-08-9 1 : 5 : 5 20.00 2.50E+00 2.50E+00 No NA -- 1.70E-01 Yes Yes >SL10-10 2.50E+00

Benzyl Butyl Phthalate 85-68-7 1 : 5 : 5 20.00 9.20E-01 9.20E-01 No NA -- 1.40E+03 No No </=SL10-10 9.20E-01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 5 : 5 20.00 1.90E+00 1. 90E+00 No NA -- 6.00E+00 No No </=SL10-10 1.90E+00

Chrysene 218-01-9 1 : 5 : 5 20.00 1.30E+00 1.30E+00 No NA -- 1.50E+00 No No </=SL10-10 1.30E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 20.00 9.70E-01 9. 70E-01 No NA -- 3.00E-01 Yes Yes >SL10-10 9.70E-01

Diethyl Phthalate 84-66-2 1 : 5 : 5 20.00 1.80E+00 1.80E+00 No NA -- 5.60E+03 No No </=SL10-10 1.80E+00

Di-n-octylphthalate 117-84-0 1 : 5 : 5 20.00 2.20E+00 2. 20E+00 No NA -- 1.40E+02 No No </=SL10-10 2.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 5 : 5 20.00 9.80E-01 9.80E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 9.80E-01

Herbicide

2,4,5-T 93-76-5 1 : 5 : 5 20.00 4.10E-02 J 4.10E-02 J No NA -- 2.80E+02 No No </=SL0.48-0.5 4.10E-02

2,4-D 94-75-7 2 : 5 : 5 40.00 2.20E-01 3.50E-01 No NA -- 7.00E+01 No No </=SL0.5-0.5 2.85E-01

MCPP 93-65-2 1 : 5 : 5 20.00 1.00E+01 J 1.00E+01 J No 1.74E+02 No 7.00E+00 Yes No </=BKG120-120 1.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 4 : 5 : 5 80.00 9.00E+01 J 3.65E+02 J No NA -- 3.50E+03 No No </=SL200-200 2.07E+02

Arsenic 7440-38-2 1 : 5 : 5 20.00 3.30E+00 3.30E+00 No NA -- 1.00E+01 No No </=SL10-10 3.30E+00

Barium 7440-39-3 5 : 5 : 5 100.00 1.30E+02 2.40E+02 No 1.96E+02 Yes 2.00E+03 No No </=SL10-10 2.07E+02

Calcium 7440-70-2 5 : 5 : 5 100.00 1.10E+05 2.10E+05 Yes 6.80E+05 No NA -- No EN500-500 1.59E+05

Chromium 7440-47-3 1 : 5 : 5 20.00 1.35E+00 1.35E+00 No NA -- 1.00E+02 No No </=SL10-10 1.35E+00

Copper 7440-50-8 1 : 5 : 5 20.00 1.50E+00 1.50E+00 No NA -- 6.50E+02 No No </=SL20-20 1.50E+00

Iron 7439-89-6 5 : 5 : 5 100.00 3.90E+02 J 6.70E+02 Yes 7.40E+04 No 5.00E+03 No No EN50-50 5.15E+02

Magnesium 7439-95-4 5 : 5 : 5 100.00 5.10E+04 6.70E+04 Yes 1.00E+05 No NA -- No EN500-500 6.28E+04

Manganese 7439-96-5 5 : 5 : 5 100.00 3.40E+01 6.20E+01 No 3.20E+03 No 1.50E+02 No No </=SL10-10 5.39E+01

Nickel 7440-02-0 2 : 5 : 5 40.00 2.80E+00 4.65E+00 No NA -- 1.00E+02 No No </=SL40-40 3.73E+00

Potassium 7440-09-7 5 : 5 : 5 100.00 6.40E+03 7.40E+03 J Yes 2.20E+04 No NA -- No EN1000-1000 6.87E+03

Selenium 7782-49-2 1 : 5 : 5 20.00 5.00E+00 5.00E+00 No NA -- 5.00E+01 No No </=SL10-10 5.00E+00

Sodium 7440-23-5 5 : 5 : 5 100.00 1.20E+05 J 1.40E+05 Yes 7.40E+04 Yes NA -- No EN2500-2500 1.33E+05

Thallium 7440-28-0 1 : 5 : 5 20.00 3.80E+00 3.80E+00 No NA -- 2.00E+00 Yes Yes >SL10-25 3.80E+00

Vanadium 7440-62-2 1 : 5 : 5 20.00 2.60E+00 2.60E+00 No 2.40E+00 Yes 4.90E+01 No No </=SL10-10 2.60E+00

Zinc 7440-66-6 3 : 5 : 5 60.00 2.40E+00 1.80E+01 No 8.40E+01 No 5.00E+03 No No </=SL20-20 8.43E+00

O - GM-19CSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+02 No No </=SL- 1.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 2.20E+01 No 7.00E+01 No No </=SL- 1.40E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.00E+01 No 5.00E+00 Yes No </=BKG- 1.10E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 5.20E+03 No 1.00E+02 Yes No </=BKG- 1.80E+03

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No 1.44E+01 No 2.00E+00 Yes No </=BKG- 3.20E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.30E+00 J 6.30E+00 J No 1.96E+01 No 6.00E+02 No No </=SL- 6.30E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 9.60E+00 J 9.60E+00 J No NA -- 6.00E+02 No No </=SL- 9.60E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.60E+02 2. 60E+02 No 7.40E+02 No 7.50E+01 Yes No </=BKG- 2.60E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 6.80E+00 J 6.80E+00 J No 1.60E+01 No 2.10E+01 No No </=SL- 6.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.50E+01 J 2.50E+01 J No 3.60E+01 No 3.50E+01 No No </=SL- 2.50E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.10E+00 J 4.10E+00 J No 6.20E+00 No 2.80E+01 No No </=SL- 4.10E+00

bis(2-Chloroethoxy)metha 111-91-1 1 : 1 : 1 100.00 1.50E+01 J 1.50E+01 J No NA -- NA -- No SL NA- 1.50E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 7.80E+00 J 7.80E+00 J No NA -- 6.00E+00 Yes Yes >SL- 7.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.50E+01 J 1.50E+01 J No NA -- 1.40E+02 No No </=SL- 1.50E+01

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 9.30E-02 9.30E-02 No NA -- 2.80E+02 No No </=SL- 9.30E-02

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.70E-01 1.70E-01 No NA -- 2.90E+02 No No </=SL- 1.70E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 1.62E-05 1.62E-05 No NA -- 3.00E-05 No No </=SL- 1.62E-05

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 1.04E+03 No 3.50E+03 No No </=SL- 1.80E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 2.40E+02 No 2.00E+03 No No </=SL- 1.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 5.20E+05 No NA -- No EN- 2.80E+05

Copper 7440-50-8 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 1.18E+01 No 6.50E+02 No No </=SL- 2.20E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 5.60E+04 No 5.00E+03 Yes No EN- 3.40E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes 7.20E+04 No NA -- No EN- 5.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG- 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 1.00E+02 No No </=SL- 2.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes 2.00E+04 No NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 6.60E+04 No NA -- No EN- 5.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 3.20E+00 No 4.90E+01 No No </=SL- 1.90E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.08E+02 No 5.00E+03 No No </=SL- 1.00E+01

O - SA2-MW-4-DSiteDeep Groundwater

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.00E+01 No No </=SL20-20 1.30E+01

Benzene 71-43-2 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No 1.10E+02 No 5.00E+00 Yes No </=BKG20-20 2.60E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL20-20 3.10E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 6.00E+02 No No </=SL9.5-9.5 1.40E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 6.00E+02 No No </=SL9.5-9.5 3.10E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 7.30E+02 7.30E+02 No NA -- 7.50E+01 Yes Yes >SL48-48 7.30E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 2.10E+01 No No </=SL9.5-9.5 1.50E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.70E+01 4.70E+01 No NA -- 3.50E+01 Yes Yes >SL9.5-9.5 4.70E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No 1.20E+01 No 2.80E+01 No No </=SL19-19 3.30E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

4-Chlorophenol 106-48-9 1 : 1 : 1 100.00 4.70E+01 4.70E+01 No NA -- 3.00E+01 Yes Yes >SL- 4.70E+01

Phenol 108-95-2 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 1.00E+02 No No </=SL9.5-9.5 2.80E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 3.50E+03 No No </=SL200-200 3.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No NA -- 2.00E+03 No No </=SL10-10 7.10E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.70E+05 2.70E+05 Yes NA -- NA -- No EN500-500 2.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 1.00E+02 No No </=SL10-10 8.90E-01

Iron 7439-89-6 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.10E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes NA -- NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.00E+02 No No </=SL40-40 2.20E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN1000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes NA -- NA -- No EN1000-1000 3.20E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No NA -- 5.00E+03 No No </=SL20-20 7.00E+00

O - SA2-MW-4-MSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 4.80E+01 Yes 7.00E+02 No No </=SL1-1 1.10E+02

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 3.80E+01 Yes 7.00E+00 Yes Yes >SL1-1 1.10E+02

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No NA -- 7.00E+01 Yes Yes >SL5-5 6.10E+02

1,2-Dichloroethene (trans) 156-60-5 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.00E+02 No No </=SL1-1 4.00E+00

Benzene 71-43-2 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 5.40E-01 Yes 5.00E+00 Yes Yes >SL1-1 5.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 1.00E+02 Yes Yes >SL5-5 2.90E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 1.00E+03 No No </=SL1-1 1.90E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No 4.20E+00 Yes 2.00E+00 Yes Yes >SL1-1 6.90E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 6.00E+02 No No </=SL9.4-9.4 1.10E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 6.00E+02 No No </=SL9.4-9.4 1.10E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 7.50E+01 No No </=SL9.4-9.4 3.20E+01

1,4-Dioxane 123-91-1 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No NA -- 1.00E+00 Yes Yes >SL9.4-9.4 9.90E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 3.50E+01 No No </=SL9.4-9.4 3.50E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 2.80E+01 No No </=SL19-19 1.40E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 1.40E+02 No No </=SL9.4-9.4 1.90E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Phenol 108-95-2 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 1.00E+02 No No </=SL9.4-9.4 2.90E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.30E-01 1.30E-01 No NA -- 2.90E+02 No No </=SL0.48-0.48 1.30E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 3.50E+03 No No </=SL200-200 3.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.80E+02 6.80E+02 No NA -- 2.00E+03 No No </=SL10-10 6.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes NA -- NA -- No EN500-500 2.30E+05

Copper 7440-50-8 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 6.50E+02 No No </=SL20-20 2.90E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 1.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN500-500 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No NA -- 1.00E+02 No No </=SL40-40 5.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 9.50E+03 9.50E+03 Yes NA -- NA -- No EN1000-1000 9.50E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 6.20E+04 6.20E+04 Yes NA -- NA -- No EN1000-1000 6.20E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No NA -- 5.00E+03 No No </=SL20-20 6.90E+00

O North -  AA-CLAY-1-106SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 3.40E+01 Yes 5.00E+00 Yes Yes >SL- 1.80E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.50E+03 4.50E+03 No 5.00E+03 No 1.00E+02 Yes No </=BKG- 4.50E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.70E+02 3. 70E+02 No 2.40E+03 No 7.50E+01 Yes No </=BKG- 3.70E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No 6.40E+01 No 3.50E+01 Yes No </=BKG- 4.10E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 1.94E+01 Yes 2.80E+01 Yes Yes >SL- 3.30E+01

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No NA -- 5.60E+03 No No </=SL- 6.20E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.40E+02 No No </=SL- 2.10E+01

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 2.90E+02 No No </=SL- 2.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.50E+04 1.50E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.50E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 6.00E+00 No No </=SL- 4.20E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+01 No No </=SL- 1.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.30E+02 4.30E+02 No NA -- 2.00E+03 No No </=SL- 4.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 8.50E-01 8.50E-01 No NA -- 4.00E+00 No No </=SL- 8.50E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 5.00E+00 No No </=SL- 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+03 No No </=SL- 2.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 8.40E+01 8.40E+01 No NA -- 6.50E+02 No No </=SL- 8.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.40E+04 7.40E+04 Yes NA -- 5.00E+03 Yes No EN- 7.40E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes NA -- NA -- No EN- 5.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No NA -- 1.00E+02 No No </=SL- 7.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.90E+04 8.90E+04 Yes NA -- NA -- No EN- 8.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 5.00E+03 No No </=SL- 2.00E+02

O North -  AA-CLAY-1-119SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 5.00E+00 Yes Yes >SL- 1.10E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.00E+03 4.00E+03 No 1.52E+03 Yes 1.00E+02 Yes Yes >SL- 4.00E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.60E+02 4. 60E+02 No 1.72E+03 No 7.50E+01 Yes No </=BKG- 4.60E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 2.40E+01 No 2.10E+01 No No </=SL- 1.10E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.40E+01 4.40E+01 No 1.92E+01 Yes 3.50E+01 Yes Yes >SL- 4.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 5.60E+00 Yes 2.80E+01 Yes Yes >SL- 3.50E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.40E+02 No No </=SL- 2.20E+01

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 5.60E-01 5.60E-01 No NA -- 1.00E+00 No No </=SL- 5.60E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 3.50E+03 No No </=SL- 1.60E+03

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 2.00E+03 No No </=SL- 1.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes NA -- NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL- 1.40E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 1.00E+03 No No </=SL- 1.70E+00

Copper 7440-50-8 1 : 1 : 1 100.00 9.70E+00 9.70E+00 No NA -- 6.50E+02 No No </=SL- 9.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.70E+04 3.70E+04 Yes NA -- 5.00E+03 Yes No EN- 3.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 7.50E+00 No No </=SL- 3.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.60E+04 6.60E+04 Yes NA -- NA -- No EN- 6.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 8.30E+00 8.30E+00 No NA -- 1.00E+02 No No </=SL- 8.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes NA -- NA -- No EN- 8.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 4.90E+01 No No </=SL- 5.20E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 5.00E+03 No No </=SL- 3.30E+01

O North -  AA-CLAY-1-46SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No 4.60E+02 No 7.00E+02 No No </=SL- 2.00E+00

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 5.00E+00 No No </=SL- 4.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 1.86E+03 No 7.00E+01 No No </=SL- 1.60E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No 1.04E+02 No 1.00E+02 No No </=SL- 6.30E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No 5.80E+01 No 2.00E+00 No No </=SL- 9.70E-01

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.00E-01 1.00E-01 No NA -- 2.90E+02 No No </=SL- 1.00E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No NA -- 1.00E+01 Yes Yes >SL- 5.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No NA -- 2.00E+03 No No </=SL- 6.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 4.00E+00 No No </=SL- 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes NA -- NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.20E+01 9.20E+01 No NA -- 1.00E+02 No No </=SL- 9.20E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+03 No No </=SL- 1.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 6.50E+02 No No </=SL- 2.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes NA -- 5.00E+03 Yes No EN- 8.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- NA -- No EN- 4.30E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+02 No No </=SL- 7.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes NA -- NA -- No EN- 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes NA -- NA -- No EN- 1.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No NA -- 4.90E+01 No No </=SL- 4.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 5.00E+03 No No </=SL- 1.20E+02

O North -  AA-CLAY-1-66SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No 6.00E+02 No 7.00E+02 No No </=SL- 6.20E+00

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 8.20E+02 No 7.00E+00 No No </=SL- 1.20E+00

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 5.00E+00 No No </=SL- 3.00E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No 2.80E+03 No 7.00E+01 No No </=SL- 9.50E+00

Benzene 71-43-2 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No 4.80E+01 No 5.00E+00 Yes No </=BKG- 5.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No 1.62E+02 No 1.00E+02 No No </=SL- 3.80E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No 9.20E+01 No 2.00E+00 Yes No </=BKG- 9.60E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 6.00E+02 No No </=SL- 2.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.50E+01 No No </=SL- 2.10E+00

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 5.60E+03 No No </=SL- 8.40E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.60E+04 2.60E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.60E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.20E+02 8.20E+02 No NA -- 2.00E+03 No No </=SL- 8.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.00E+00 No No </=SL- 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL- 1.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes NA -- NA -- No EN- 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 1.00E+03 No No </=SL- 2.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 6.50E+02 No No </=SL- 1.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN- 4.70E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 4.90E+01 Yes Yes >SL- 7.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 5.00E+03 No No </=SL- 3.30E+02

O North -  AA-CLAY-1-86SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 7.90E+02 7.90E+02 No 2.60E+01 Yes 5.00E+00 Yes Yes >SL- 7.90E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 3.60E+03 Yes 1.00E+02 Yes Yes >SL- 1.10E+04

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.90E+02 J 1.90E+02 J No 4.80E+02 No 7.50E+01 Yes No </=BKG- 1.90E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.10E+02 J 1.10E+02 J No 4.80E+01 Yes 3.50E+01 Yes Yes >SL- 1.10E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.60E+01 J 3.60E+01 J No 1.72E+01 Yes 2.80E+01 Yes Yes >SL- 3.60E+01

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 4.60E+01 J 4.60E+01 J No NA -- 1.00E+01 Yes Yes >SL- 4.60E+01

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 1.20E+00 J 1.20E+00 J No NA -- 5.60E+03 No No </=SL- 1.20E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 6.40E+01 J 6.40E+01 J No NA -- 1.40E+02 No No </=SL- 6.40E+01

Phenol 108-95-2 1 : 1 : 1 100.00 3.50E+01 J 3.50E+01 J No NA -- 1.00E+02 No No </=SL- 3.50E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.00E+04 1.00E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.00E+04

Barium 7440-39-3 1 : 1 : 1 100.00 4.30E+02 4.30E+02 No NA -- 2.00E+03 No No </=SL- 4.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 4.00E+00 No No </=SL- 4.70E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes NA -- NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.20E+01 7.20E+01 No NA -- 1.00E+02 No No </=SL- 7.20E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.00E+03 No No </=SL- 5.70E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 6.50E+02 No No </=SL- 3.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- 5.00E+03 Yes No EN- 4.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- NA -- No EN- 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+02 No No </=SL- 3.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN- 1.10E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN- 7.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 4.90E+01 No No </=SL- 2.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No NA -- 5.00E+03 No No </=SL- 6.00E+01

O North -  AA-O-4-102SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 4.00E+01 Yes 5.00E+00 Yes Yes >SL- 1.10E+04

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 5.20E+03 No 1.00E+02 Yes No </=BKG- 2.10E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+02 J 1.30E+02 J No 7.40E+02 No 7.50E+01 Yes No </=BKG- 1.30E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No 2.00E+01 No 1.40E+02 No No </=SL- 1.10E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.50E+00 J 3.50E+00 J No 3.60E+01 No 3.50E+01 No No </=SL- 3.50E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.00E+00 J 7.00E+00 J No 6.20E+00 Yes 2.80E+01 No No </=SL- 7.00E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.00E+02 J 1.00E+02 J No NA -- 1.00E+02 No No </=SL- 1.00E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.50E+03 3.50E+03 No 1.04E+03 Yes 3.50E+03 No No </=SL- 3.50E+03

Barium 7440-39-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 2.40E+02 No 2.00E+03 No No </=SL- 2.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 4.00E+00 No No </=SL- 2.90E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 5.20E+05 No NA -- No EN- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No 3.00E+01 Yes 1.00E+02 No No </=SL- 5.00E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.00E+03 No No </=SL- 5.70E+00

Copper 7440-50-8 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No 1.18E+01 Yes 6.50E+02 No No </=SL- 4.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes 5.60E+04 No 5.00E+03 Yes No EN- 4.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 7.50E+00 Yes Yes >SL- 9.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes 7.20E+04 No NA -- No EN- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG- 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 1.00E+02 No No </=SL- 2.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.70E+03 9.70E+03 Yes 2.00E+04 No NA -- No EN- 9.70E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 6.30E+04 6.30E+04 Yes 6.60E+04 No NA -- No EN- 6.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 3.20E+00 Yes 4.90E+01 No No </=SL- 1.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 1.08E+02 Yes 5.00E+03 No No </=SL- 1.00E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

O North -  AA-O-4-119SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.50E+05 1.50E+05 No NA -- 5.00E+00 Yes Yes >SL- 1.50E+05

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.70E+03 9.70E+03 No 1.52E+03 Yes 1.00E+02 Yes Yes >SL- 9.70E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 2.80E+01 No 6.00E+02 No No </=SL- 1.10E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+02 1. 20E+02 No 1.72E+03 No 7.50E+01 Yes No </=BKG- 1.20E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No 1.92E+01 No 3.50E+01 No No </=SL- 7.00E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 5.60E+00 Yes 2.80E+01 Yes Yes >SL- 1.10E+02

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 5.60E+03 No No </=SL- 6.70E-01

Phenol 108-95-2 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.10E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.50E+03 8.50E+03 No NA -- 3.50E+03 Yes Yes >SL- 8.50E+03

Barium 7440-39-3 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No NA -- 2.00E+03 No No </=SL- 4.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 4.00E+00 No No </=SL- 3.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.90E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No NA -- 1.00E+03 No No </=SL- 4.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 6.50E+02 No No </=SL- 7.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes NA -- 5.00E+03 Yes No EN- 5.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 7.50E+00 Yes Yes >SL- 9.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 1.00E+02 No No </=SL- 5.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.50E+04 6.50E+04 Yes NA -- NA -- No EN- 6.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 4.90E+01 No No </=SL- 1.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No NA -- 5.00E+03 No No </=SL- 2.00E+03

O North -  AA-O-4-42SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 5.40E-01 Yes 5.00E+00 No No </=SL- 1.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.80E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.00E+00 6.00E+00 No NA -- 6.00E+02 No No </=SL- 6.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.50E+01 No No </=SL- 1.40E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 3.50E+01 No No </=SL- 2.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 1.40E+02 No No </=SL- 1.70E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.20E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 2.00E+03 No No </=SL- 5.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.30E-01 6.30E-01 No NA -- 4.00E+00 No No </=SL- 6.30E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes NA -- NA -- No EN- 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No NA -- 1.00E+03 No No </=SL- 8.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 6.50E+02 No No </=SL- 3.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes NA -- 5.00E+03 Yes No EN- 3.80E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes NA -- NA -- No EN- 3.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No NA -- 1.00E+02 No No </=SL- 5.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.70E+03 8.70E+03 Yes NA -- NA -- No EN- 8.70E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN- 1.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 4.90E+01 No No </=SL- 2.70E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.60E+02 6.60E+02 No NA -- 5.00E+03 No No </=SL- 6.60E+02

O North -  AA-O-4-62SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 No 3.00E+01 Yes 5.00E+00 Yes Yes >SL- 1.90E+05

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.60E+03 8.60E+03 No 1.58E+02 Yes 1.00E+02 Yes Yes >SL- 8.60E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 6.00E+02 No No </=SL- 3.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 7.50E+01 No No </=SL- 1.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No 4.80E+00 Yes 3.50E+01 No No </=SL- 5.10E+00

Phenol 108-95-2 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 1.18E+01 Yes 1.00E+01 Yes Yes >SL- 1.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.60E+02 8.60E+02 No 7.00E+02 Yes 2.00E+03 No No </=SL- 8.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 4.00E+00 No No </=SL- 8.00E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 4.60E+05 No NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+03 No No </=SL- 1.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No NA -- 6.50E+02 No No </=SL- 7.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes 6.00E+04 No 5.00E+03 Yes No EN- 6.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 1.10E+05 No NA -- No EN- 4.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 4.40E+03 No 1.50E+02 Yes No </=BKG- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.20E+01 7.20E+01 No NA -- 1.00E+02 No No </=SL- 7.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes 2.00E+04 No NA -- No EN- 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes 2.00E+05 No NA -- No EN- 4.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 4.90E+01 No No </=SL- 2.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 2.80E+01 Yes 5.00E+03 No No </=SL- 1.40E+03

O North -  AA-O-4-82SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.60E+04 5.60E+04 No 1.10E+02 Yes 5.00E+00 Yes Yes >SL- 5.60E+04

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL- 2.20E+04

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.70E+02 3.70E+02 No NA -- 7.50E+01 Yes Yes >SL- 3.70E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 3.50E+01 No No </=SL- 2.70E+01

Phenol 108-95-2 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.90E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.80E+04 1.80E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.80E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 2.00E+03 No No </=SL- 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.00E+00 No No </=SL- 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes NA -- NA -- No EN- 2.10E+05
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chromium 7440-47-3 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+03 No No </=SL- 2.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 6.50E+02 No No </=SL- 2.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.70E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes NA -- NA -- No EN- 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN- 7.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 4.90E+01 No No </=SL- 4.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.30E+03 5.30E+03 No NA -- 5.00E+03 Yes Yes >SL- 5.30E+03

O North -  GM-20BSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No 6.60E+02 No 7.00E+02 No No </=SL- 3.90E+01

Benzene 71-43-2 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 1.10E+02 Yes 5.00E+00 Yes Yes >SL- 2.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.50E+03 5.50E+03 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL- 5.50E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 6.00E+02 No No </=SL- 1.20E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 6.00E+02 No No </=SL- 1.90E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 7.50E+01 Yes Yes >SL- 1.30E+03

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 2.10E+01 No No </=SL- 1.10E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 3.50E+01 No No </=SL- 3.00E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No 1.20E+01 Yes 2.80E+01 Yes Yes >SL- 5.70E+01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 6.00E+00 Yes Yes >SL- 3.50E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.40E+02 No No </=SL- 2.20E+01

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 1.20E-01 1.20E-01 No NA -- 5.00E+01 No No </=SL- 1.20E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 8.70E-08 8.70E-08 No NA -- 3.00E-05 No No </=SL- 8.70E-08

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 3.50E+03 No No </=SL- 2.90E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 2.00E+03 No No </=SL- 1.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes NA -- NA -- No EN- 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL- 1.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 6.50E+02 No No </=SL- 6.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- 5.00E+03 Yes No EN- 4.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.40E+00 5.40E+00 No NA -- 7.50E+00 No No </=SL- 5.40E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No NA -- 1.00E+02 No No </=SL- 8.90E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 9.60E+03 9.60E+03 Yes NA -- NA -- No EN- 9.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 8.50E+04 8.50E+04 Yes NA -- NA -- No EN- 8.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 4.90E+01 No No </=SL- 1.60E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 5.00E+03 No No </=SL- 3.10E+01

O North -  GM-60BSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 4.60E+02 No 7.00E+02 No No </=SL- 4.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No 1.78E+03 No 7.00E+01 No No </=SL- 3.10E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.55E+03 1.55E+03 No 3.00E+01 Yes 5.00E+00 Yes Yes >SL- 1.55E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.55E+02 5.55E+02 No 1.58E+02 Yes 1.00E+02 Yes Yes >SL- 5.55E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 7.45E-01 7.45E-01 No NA -- 7.00E+02 No No </=SL- 7.45E-01

Toluene 108-88-3 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 1.00E+03 No No </=SL- 7.20E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No 6.40E+01 No 2.00E+00 No No </=SL- 1.50E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+04 No No </=SL2-2 1.40E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 6.00E+02 No No </=SL- 7.60E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 6.00E+02 No No </=SL- 1.80E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.25E+01 3.25E+01 No NA -- 7.50E+01 No No </=SL- 3.25E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 7.15E-01 7.15E-01 No NA -- 2.10E+01 No No </=SL- 7.15E-01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No 4.80E+00 Yes 3.50E+01 No No </=SL- 9.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 8.80E+00 No 2.80E+01 No No </=SL19-19 1.90E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.40E+02 No No </=SL9.4-9.4 5.70E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.05E+02 1.05E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.05E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 7.00E+01 No No </=SL- 2.90E-01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 2.25E-01 2.25E-01 No NA -- 1.00E+00 No No </=SL- 2.25E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.15E+01 4.15E+01 No NA -- 3.50E+03 No No </=SL- 4.15E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.95E+02 2.95E+02 No 7.00E+02 No 2.00E+03 No No </=SL- 2.95E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.25E+05 1.25E+05 Yes 4.60E+05 No NA -- No EN- 1.25E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.00E+02 No No </=SL- 2.00E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.05E+04 2.05E+04 Yes 6.00E+04 No 5.00E+03 Yes No EN- 2.05E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.25E+04 6.25E+04 Yes 1.10E+05 No NA -- No EN- 6.25E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 4.40E+03 No 1.50E+02 Yes No </=BKG- 1.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 1.00E+02 No No </=SL- 3.50E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.65E+04 1.65E+04 Yes 2.00E+04 No NA -- No EN- 1.65E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes 2.00E+05 No NA -- No EN- 8.00E+04

O North - SA-O-1SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.50E+00 5.50E+00 No NA -- 1.00E+02 No No </=SL- 5.50E+00

SVOCs

Benzyl Butyl Phthalate 85-68-7 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 1.40E+03 No No </=SL- 2.10E+00

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 2.50E-02 2.50E-02 No NA -- 1.10E-01 No No </=SL- 2.50E-02

delta-BHC 319-86-8 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 2.00E-01 No No </=SL- 1.90E-01

Heptachlor 76-44-8 1 : 1 : 1 100.00 2.20E-02 2.20E-02 No NA -- 4.00E-01 No No </=SL- 2.20E-02

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 2.80E+02 No No </=SL- 2.20E-01

2,4-D 94-75-7 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+01 No No </=SL- 8.80E-01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 5.60E-01 5.60E-01 No NA -- 1.00E+00 No No </=SL- 5.60E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 6.00E+00 6.00E+00 No NA -- 5.00E-01 Yes Yes >SL- 6.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.30E+02 9.30E+02 No NA -- 3.50E+03 No No </=SL- 9.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 2.00E+03 No No </=SL- 1.80E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 4.00E+00 No No </=SL- 1.90E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes NA -- NA -- No EN- 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 1.00E+02 No No </=SL- 3.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 6.50E+02 No No </=SL- 3.20E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- 5.00E+03 Yes No EN- 2.30E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes NA -- NA -- No EN- 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+03 J 1.80E+03 J No NA -- 1.50E+02 Yes Yes >SL- 1.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 1.00E+02 No No </=SL- 2.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 5.80E+03 5.80E+03 Yes NA -- NA -- No EN- 5.80E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+04 J 1.70E+04 J Yes NA -- NA -- No EN- 1.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 4.90E+01 No No </=SL- 2.90E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 5.00E+03 No No </=SL- 1.80E+01

O South - AA-O-5-102SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.00E+01 No No </=SL- 1.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No 4.20E+03 No 1.00E+02 Yes No </=BKG- 2.70E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.50E+00 J 7.50E+00 J No 2.80E+01 No 3.50E+01 No No </=SL- 7.50E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 3.60E-02 3.60E-02 No NA -- 2.90E+02 No No </=SL- 3.60E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.00E+03 9.00E+03 No 6.20E+03 Yes 3.50E+03 Yes Yes >SL- 9.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 2.00E+03 No 2.00E+03 No No </=SL- 4.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 4.00E+00 No No </=SL- 8.00E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 5.20E+05 No NA -- No EN- 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.40E+01 4.40E+01 No 1.48E+02 No 1.00E+02 No No </=SL- 4.40E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 6.60E+00 Yes 1.00E+03 No No </=SL- 1.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 1.10E+02 No 6.50E+02 No No </=SL- 3.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.20E+04 6.20E+04 Yes 5.00E+04 Yes 5.00E+03 Yes No EN- 6.20E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Lead 7439-92-1 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 6.20E+00 Yes 7.50E+00 Yes Yes >SL- 2.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes 1.48E+05 No NA -- No EN- 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 2.20E+03 Yes 1.50E+02 Yes Yes >SL- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No 5.40E+01 No 1.00E+02 No No </=SL- 4.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 2.40E+04 No NA -- No EN- 2.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes 1.60E+05 No NA -- No EN- 2.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 4.90E+01 No No </=SL- 3.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No 7.20E+02 No 5.00E+03 No No </=SL- 3.50E+02

O South - AA-O-5-42SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 7.00E+02 No No </=SL- 9.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 2.60E+00 No 7.00E+01 No No </=SL- 1.30E+00

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.10E+00 2. 10E+00 No NA -- 6.00E+00 No No </=SL9.4-9.4 2.10E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.00E+00 Yes Yes >SL110-110 1.30E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.80E+02 7.80E+02 No NA -- 2.00E+03 No No </=SL- 7.80E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 7.95E-01 7.95E-01 No NA -- 4.00E+00 No No </=SL- 7.95E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.75E+00 2.75E+00 No NA -- 5.00E+00 No No </=SL- 2.75E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes NA -- NA -- No EN- 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.25E+01 1.25E+01 No NA -- 1.00E+03 No No </=SL- 1.25E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.70E+01 4.70E+01 No NA -- 6.50E+02 No No </=SL- 4.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes NA -- 5.00E+03 Yes No EN- 6.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.35E+01 2.35E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.35E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.05E+04 4.05E+04 Yes NA -- NA -- No EN- 4.05E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 1.00E+02 No No </=SL- 5.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 7.65E+04 7.65E+04 Yes NA -- NA -- No EN- 7.65E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 3.05E+04 3.05E+04 Yes NA -- NA -- No EN- 3.05E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.55E+01 3.55E+01 No NA -- 4.90E+01 No No </=SL- 3.55E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 8.90E+02 8.90E+02 No NA -- 5.00E+03 No No </=SL- 8.90E+02

O South - AA-O-5-62SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 7.00E+02 No No </=SL- 6.60E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No 2.60E+00 Yes 7.00E+01 No No </=SL- 2.90E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 7.00E-01 Yes 7.00E+02 No No </=SL- 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No 6.20E+01 No 1.00E+02 No No </=SL- 8.90E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.30E+00 J 8.30E+00 J No NA -- 3.50E+01 No No </=SL- 8.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 1.40E+02 No No </=SL- 4.40E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 7.00E+00 Yes Yes >SL- 1.10E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No 5.00E+02 Yes 3.50E+03 Yes Yes >SL- 2.20E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No 2.00E+02 Yes 2.00E+03 No No </=SL- 6.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 4.00E+00 No No </=SL- 1.70E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 5.00E+00 No No </=SL- 4.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 4.40E+05 No NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No 1.64E+01 Yes 1.00E+02 Yes Yes >SL- 5.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 1.08E+01 Yes 1.00E+03 No No </=SL- 3.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 6.50E+02 No No </=SL- 1.40E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 1.96E+04 Yes 5.00E+03 Yes No EN- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes 1.26E+05 No NA -- No EN- 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No 8.20E+03 No 1.50E+02 Yes No </=BKG- 3.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 2.60E+01 Yes 1.00E+02 Yes Yes >SL- 1.50E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 7.50E+04 7.50E+04 Yes 1.00E+05 No NA -- No EN- 7.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes 1.76E+05 No NA -- No EN- 2.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.20E+01
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Constituent (h)

FOD (a) % FOD 
(b)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 9.00E+01 Yes 5.00E+03 No No </=SL- 1.90E+03

O South - AA-O-5-82SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No NA -- 7.00E+02 No No </=SL- 9.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 2.60E+03 No 1.00E+02 No No </=SL- 1.60E+01

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 7.00E+00 Yes Yes >SL- 2.70E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.00E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 6.00E+00 No No </=SL- 4.20E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.90E+02 5.90E+02 No NA -- 2.00E+03 No No </=SL- 5.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No NA -- 4.00E+00 No No </=SL- 2.70E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No NA -- 5.00E+00 No No </=SL- 4.70E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 4.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 1.00E+03 No No </=SL- 5.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 6.50E+02 No No </=SL- 1.60E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 8.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- NA -- No EN- 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes NA -- NA -- No EN- 2.90E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN- 1.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.50E+01 9.50E+01 No NA -- 4.90E+01 Yes Yes >SL- 9.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.70E+03 3.70E+03 No NA -- 5.00E+03 No No </=SL- 3.70E+03

P - AA-P-10-102SiteDeep Groundwater

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No NA -- 7.00E+01 No No </=SL1-1 6.20E-01

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.15E+00 2.15E+00 No NA -- 4.20E+03 No No </=SL10-10 2.15E+00

Acetone 67-64-1 1 : 1 : 1 100.00 2.45E+01 2.45E+01 No NA -- 6.30E+03 No No </=SL25-25 2.45E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.25E+02 1.25E+02 No NA -- 1.00E+02 Yes Yes >SL1-1 1.25E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.15E-01 8.15E-01 No NA -- 3.50E+01 No No </=SL9.4-9.4 8.15E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.45E+03 5.45E+03 No NA -- 3.50E+03 Yes Yes >SL200-200 5.45E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.95E+00 5.95E+00 No NA -- 1.00E+01 No No </=SL10-10 5.95E+00

Barium 7440-39-3 1 : 1 : 1 100.00 2.10E+02 J 2.10E+02 J No NA -- 2.00E+03 No No </=SL10-10 2.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes NA -- NA -- No EN500-500 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.20E+01 J 5.20E+01 J No NA -- 1.00E+02 No No </=SL10-10 5.20E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.03E+01 1.03E+01 No NA -- 1.00E+03 No No </=SL10-10 1.03E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.75E+01 2.75E+01 No NA -- 6.50E+02 No No </=SL20-20 2.75E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes NA -- 5.00E+03 Yes No EN50-50 7.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes NA -- NA -- No EN500-500 7.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.95E+03 J 3.95E+03 J No NA -- 1.50E+02 Yes Yes >SL10-10 3.95E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+02 No No </=SL40-40 3.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes NA -- NA -- No EN1000-1000 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN20000-20000 2.60E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.70E+01 J 1.70E+01 J No NA -- 4.90E+01 No No </=SL10-10 1.70E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.20E+02 J 4.20E+02 J No NA -- 5.00E+03 No No </=SL20-20 4.20E+02

P - AA-P-10-118.5SiteDeep Groundwater

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 7.00E+01 No No </=SL1-1 8.90E-01

Acetone 67-64-1 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 6.30E+03 No No </=SL25-25 1.60E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG5-5 2.80E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No 7.20E+01 No 7.50E+01 No No </=SL9.4-9.4 3.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 1.28E+01 No 3.50E+01 No No </=SL9.4-9.4 1.90E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 7.30E-01 7.30E-01 No NA -- 1.40E+02 No No </=SL9.4-9.4 7.30E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 1.26E+04 No 3.50E+03 Yes No </=BKG200-200 1.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG10-10 1.10E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 100.00 3.80E+02 J 3.80E+02 J No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 3.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 4.50E+05 4.50E+05 Yes 1.44E+06 No NA -- No EN500-500 4.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+02 J 2.50E+02 J No 2.40E+02 Yes 1.00E+02 Yes Yes >SL10-10 2.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No 5.20E+02 No 1.00E+03 No No </=SL10-10 9.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 8.50E+01 8.50E+01 No 7.60E+01 Yes 6.50E+02 No No </=SL20-20 8.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 1.50E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL5-5 1.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.00E+05 No NA -- No EN500-500 1.20E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 9.70E+03 J 9.70E+03 J No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 9.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.50E+01 7.50E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 7.50E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 6.60E+04 No NA -- No EN1000-1000 3.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.00E+05 3.00E+05 Yes 4.00E+05 No NA -- No EN20000-20000 3.00E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.50E+01 J 1.50E+01 J No 3.60E+01 No 4.90E+01 No No </=SL10-10 1.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.10E+03 J 3.10E+03 J No 6.00E+05 No 5.00E+03 No No </=SL20-20 3.10E+03

P - AA-P-10-42SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 6.30E+03 No No </=SL25-25 2.00E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.90E+03 J 8.90E+03 J No NA -- 3.50E+03 Yes Yes >SL200-200 8.90E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No NA -- 1.00E+01 No No </=SL10-10 9.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 2.70E+02 J 2.70E+02 J No NA -- 2.00E+03 No No </=SL10-10 2.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 4.00E+00 No No </=SL4-4 4.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.30E+05 3.30E+05 Yes NA -- NA -- No EN500-500 3.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.40E+01 J 6.40E+01 J No NA -- 1.00E+02 No No </=SL10-10 6.40E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+03 No No </=SL10-10 1.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 6.50E+02 No No </=SL20-20 1.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.80E+04

Lead 7439-92-1 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No NA -- 7.50E+00 Yes Yes >SL5-5 8.10E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.80E+04 6.80E+04 Yes NA -- NA -- No EN500-500 6.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.70E+03 J 2.70E+03 J No NA -- 1.50E+02 Yes Yes >SL10-10 2.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 1.00E+02 No No </=SL40-40 4.30E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 J 1.40E+04 J Yes NA -- NA -- No EN1000-1000 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 9.60E+04 9.60E+04 Yes NA -- NA -- No EN20000-20000 9.60E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.70E+01 J 1.70E+01 J No NA -- 4.90E+01 No No </=SL10-10 1.70E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.60E+02 J 2.60E+02 J No NA -- 5.00E+03 No No </=SL20-20 2.60E+02

P - AA-P-10-62SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 4.20E+03 No No </=SL10-10 2.40E+00

Acetone 67-64-1 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 6.30E+03 No No </=SL25-25 3.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No 4.00E+00 No 1.00E+02 No No </=SL1-1 3.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.80E+03 7.80E+03 No 1.90E+03 Yes 3.50E+03 Yes Yes >SL200-200 7.80E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 9.40E+00 Yes 1.00E+01 Yes Yes >SL10-10 1.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.60E+02 J 2.60E+02 J No 2.60E+02 No 2.00E+03 No No </=SL10-10 2.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 3.50E+05 3.50E+05 Yes 6.60E+05 No NA -- No EN500-500 3.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.70E+01 J 8.70E+01 J No 1.36E+01 Yes 1.00E+02 No No </=SL10-10 8.70E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No 1.72E+00 Yes 1.00E+03 No No </=SL10-10 6.20E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 6.50E+02 No No </=SL20-20 2.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.70E+04 8.70E+04 Yes 1.18E+05 No 5.00E+03 Yes No EN50-50 8.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.70E+00 9.70E+00 No NA -- 7.50E+00 Yes Yes >SL5-5 9.70E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes 1.38E+05 No NA -- No EN500-500 7.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.70E+03 J 2.70E+03 J No 8.40E+03 No 1.50E+02 Yes No </=BKG10-10 2.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No 1.72E+01 Yes 1.00E+02 No No </=SL40-40 2.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 2.80E+04 No NA -- No EN1000-1000 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 2.40E+05 No NA -- No EN20000-20000 1.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.30E+01 J 1.30E+01 J No NA -- 4.90E+01 No No </=SL10-10 1.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.00E+02 J 4.00E+02 J No 6.80E+01 Yes 5.00E+03 No No </=SL20-20 4.00E+02

P - AA-P-10-82SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 6.30E+03 No No </=SL25-25 3.90E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.50E-01 4.50E-01 No 5.60E+02 No 1.00E+02 No No </=SL1-1 4.50E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 1.20E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 2.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.80E+02 J 3.80E+02 J No NA -- 2.00E+03 No No </=SL10-10 3.80E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 4.10E+05 4.10E+05 Yes NA -- NA -- No EN500-500 4.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 J 1.10E+02 J No NA -- 1.00E+02 Yes Yes >SL10-10 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+03 No No </=SL10-10 1.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No NA -- 6.50E+02 No No </=SL20-20 4.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 9.30E+04 9.30E+04 Yes NA -- 5.00E+03 Yes No EN50-50 9.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 2.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 9.70E+04 9.70E+04 Yes NA -- NA -- No EN500-500 9.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.70E+03 J 2.70E+03 J No NA -- 1.50E+02 Yes Yes >SL10-10 2.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No NA -- 1.00E+02 No No </=SL40-40 5.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN1000-1000 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN20000-20000 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.20E+01 J 3.20E+01 J No NA -- 4.90E+01 No No </=SL10-10 3.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.40E+02 J 5.40E+02 J No NA -- 5.00E+03 No No </=SL20-20 5.40E+02

P - AA-P-1-104SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 5.00E+00 Yes Yes >SL25-25 1.90E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.90E+03 4.90E+03 No NA -- 1.00E+02 Yes Yes >SL25-25 4.90E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 7.50E+01 No No </=SL20-20 1.00E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No NA -- 3.50E+01 Yes Yes >SL20-20 7.80E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 2.80E+01 No No </=SL40-40 2.40E+01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 3.00E-01 Yes Yes >SL20-20 4.20E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 1.40E+02 No No </=SL20-20 3.90E+01

Phenol 108-95-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL20-20 1.40E+01

Pesticide

alpha-Chlordane 5103-71-9 1 : 1 : 1 100.00 7.20E-03 J 7.20E-03 J No NA -- 2.00E+00 No No </=SL0.05-0.05 7.20E-03

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 4.70E+00 J 4.70E+00 J No NA -- 1.00E+00 Yes Yes >SL1-1 4.70E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.10E-01 1.10E-01 No NA -- 5.00E-01 No No </=SL- 1.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 3.50E+03 No No </=SL200-200 3.60E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 100.00 5.90E+02 5.90E+02 No NA -- 2.00E+03 No No </=SL10-10 5.90E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL10-10 1.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 6.50E+02 No No </=SL20-20 1.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.60E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No NA -- 1.50E+02 Yes Yes >SL10-10 7.00E+02

Mercury 7439-97-6 1 : 1 : 1 100.00 7.40E-02 7.40E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 7.40E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+02 No No </=SL40-40 1.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes NA -- NA -- No EN1000-1000 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes NA -- NA -- No EN2500-2500 2.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 4.90E+01 No No </=SL10-10 2.10E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 5.00E+03 No No </=SL20-20 8.00E+01

P - AA-P-1-114SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL25-25 6.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.60E+03 4.60E+03 No 1.42E+03 Yes 1.00E+02 Yes Yes >SL25-25 4.60E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 9.80E+00 9.80E+00 No 7.20E+01 No 7.50E+01 No No </=SL10-10 9.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No 1.28E+01 Yes 3.50E+01 Yes Yes >SL10-10 4.60E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 2.80E+01 No No </=SL20-20 7.30E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.40E+02 No No </=SL10-10 2.10E+01

Phenol 108-95-2 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No NA -- 1.00E+02 No No </=SL10-10 3.40E+00

P - AA-P-1-120SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL10-10 7.70E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No NA -- 7.00E+02 No No </=SL10-10 6.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No 1.42E+03 Yes 1.00E+02 Yes Yes >SL20-20 2.30E+03

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 5.00E+00 Yes Yes >SL10-10 1.60E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No 7.20E+01 No 7.50E+01 No No </=SL10-10 3.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 1.28E+01 Yes 3.50E+01 No No </=SL10-10 2.20E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 2.80E+01 No No </=SL20-20 2.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.40E+02 No No </=SL10-10 1.10E+01

Phenol 108-95-2 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 1.00E+02 No No </=SL10-10 2.80E+00

Pesticide

alpha-Chlordane 5103-71-9 1 : 1 : 1 100.00 1.10E-02 J 1.10E-02 J No NA -- 2.00E+00 No No </=SL0.05-0.05 1.10E-02

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 3.90E+00 J 3.90E+00 J No NA -- 1.00E+00 Yes Yes >SL1-1 3.90E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.30E-01 1.30E-01 No NA -- 5.00E-01 No No </=SL- 1.30E-01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 9.10E-07 9.10E-07 No NA -- 3.00E-05 No No </=SL- 9.10E-07

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 4.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 1.44E+06 No NA -- No EN500-500 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.10E+00 7.10E+00 No 2.40E+02 No 1.00E+02 No No </=SL10-10 7.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 3.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes 4.00E+05 No NA -- No EN500-500 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 1.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 2.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes 6.60E+04 No NA -- No EN1000-1000 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 4.00E+05 No NA -- No EN2500-2500 2.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 3.60E+01 No 4.90E+01 No No </=SL10-10 1.40E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No 6.00E+05 No 5.00E+03 No No </=SL20-20 6.90E+01

P - AA-P-1-64SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 4.00E+00 No 1.00E+02 No No </=SL1-1 1.00E+00

SVOCs

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.10E+01 No No </=SL50-50 1.20E+00

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 3.50E+02 No No </=SL10-10 1.40E+00

4,6-Dinitro-2-methylpheno 534-52-1 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 7.00E+00 No No </=SL50-50 5.20E+00

Anthracene 120-12-7 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 2.10E+03 No No </=SL10-10 8.00E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzo(a)anthracene 56-55-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 1.30E-01 Yes Yes >SL10-10 1.00E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.80E-01 Yes Yes >SL10-10 4.00E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 2.10E+02 No No </=SL10-10 1.10E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 1.70E-01 Yes Yes >SL10-10 8.90E-01

Benzyl Butyl Phthalate 85-68-7 1 : 1 : 1 100.00 8.70E-01 8.70E-01 No NA -- 1.40E+03 No No </=SL10-10 8.70E-01

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.00E+01 No No </=SL10-10 1.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.20E+00 1. 20E+00 No NA -- 6.00E+00 No No </=SL10-10 1.20E+00

Chrysene 218-01-9 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 1.50E+00 No No </=SL10-10 9.50E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 2.90E+00

Di-n-butylphthalate 84-74-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+02 No No </=SL10-10 1.10E+00

Di-n-octylphthalate 117-84-0 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 1.40E+02 No No </=SL10-10 7.20E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 8.90E-01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 9.80E-01 9.80E-01 No NA -- 2.10E+03 No No </=SL10-10 9.80E-01

Pesticide

Heptachlor 76-44-8 1 : 1 : 1 100.00 4.20E-03 J 4.20E-03 J No NA -- 4.00E-01 No No </=SL0.05-0.05 4.20E-03

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 5.50E-01 J 5.50E-01 J No NA -- 2.90E+02 No No </=SL6-6 5.50E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.10E-01 1.10E-01 No NA -- 5.00E-01 No No </=SL- 1.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No 1.90E+03 No 3.50E+03 No No </=SL200-200 2.80E+02

Barium 7440-39-3 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 2.60E+02 Yes 2.00E+03 No No </=SL10-10 3.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 6.60E+05 No NA -- No EN500-500 2.40E+05

Iron 7439-89-6 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 1.18E+05 No 5.00E+03 Yes No EN50-50 4.00E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes 1.38E+05 No NA -- No EN500-500 5.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 8.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No 1.72E+01 No 1.00E+02 No No </=SL40-40 9.50E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 9.10E+03 J 9.10E+03 J Yes 2.80E+04 No NA -- No EN1000-1000 9.10E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 9.60E+04 9.60E+04 Yes 2.40E+05 No NA -- No EN2500-2500 9.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 4.90E+01 No No </=SL10-10 1.80E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 6.80E+01 No 5.00E+03 No No </=SL20-20 1.30E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-1-74SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.80E+00 5.80E+00 No 4.80E+00 Yes 1.00E+02 No No </=SL1-1 5.80E+00

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No NA -- 1.00E+00 Yes Yes >SL50-50 6.40E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 1.79E-05 1.79E-05 No NA -- 3.00E-05 No No </=SL- 1.79E-05

P - AA-P-1-84SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 5.60E+02 No 1.00E+02 No No </=SL1-1 1.20E+01

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No NA -- 1.00E+00 Yes Yes >SL50-50 5.90E+00

P - AA-P-1-94SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No 9.00E+02 No 1.00E+02 No No </=SL1-1 4.80E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No NA -- 1.60E+02 No No </=SL1-1 5.30E-01

P - AA-P-2-104SiteDeep Groundwater

VOCs

1,1,2,2-Tetrachloroethane 79-34-5 1 : 1 : 1 100.00 1.50E+01 1. 50E+01 No NA -- 4.20E+02 No No </=SL50-50 1.50E+01

2-Butanone 78-93-3 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No NA -- 4.20E+03 No No </=SL500-500 7.30E+01

Benzene 71-43-2 1 : 1 : 1 100.00 6.90E+03 6.90E+03 No NA -- 5.00E+00 Yes Yes >SL50-50 6.90E+03

Carbon Tetrachloride 56-23-5 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No NA -- 5.00E+00 Yes Yes >SL50-50 6.90E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.90E+02 4.90E+02 No NA -- 1.00E+02 Yes Yes >SL50-50 4.90E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.70E+01 4.70E+01 No NA -- 7.00E+02 No No </=SL50-50 4.70E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 1.00E+04 No No </=SL100-100 1.00E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No NA -- 3.50E+01 No No </=SL10-10 5.30E+00

Phenol 108-95-2 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No NA -- 1.00E+02 Yes Yes >SL50-50 2.80E+02

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 8.40E-03 J 8.40E-03 J No NA -- 1.10E-01 No No </=SL0.05-0.05 8.40E-03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 3.20E+01 J 3.20E+01 J No NA -- 7.00E+00 Yes Yes >SL120-120 3.20E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 3.50E+03 No No </=SL200-200 1.00E+03

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 2.00E+03 No No </=SL10-10 1.40E+03

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 1.00E+02 No No </=SL10-10 2.00E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 1.00E+03 No No </=SL10-10 2.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 6.50E+02 No No </=SL20-20 6.30E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.90E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No NA -- 1.50E+02 Yes Yes >SL10-10 5.30E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL40-40 1.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes NA -- NA -- No EN1000-1000 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes NA -- NA -- No EN500-500 2.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 4.90E+01 No No </=SL10-10 4.30E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+01 J 1.60E+01 J No NA -- 5.00E+03 No No </=SL20-20 1.60E+01

P - AA-P-2-114SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E+03 5.90E+03 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL50-50 5.90E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG50-50 5.00E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.45E+00 1.45E+00 No 7.20E+01 No 7.50E+01 No No </=SL10-10 1.45E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No 1.28E+01 No 3.50E+01 No No </=SL10-10 3.20E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 2.80E+01 No No </=SL20-20 2.30E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.70E+02

P - AA-P-2-122SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL20-20 2.80E+03

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 7.00E+02 No No </=SL20-20 1.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG20-20 4.80E+02

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.60E+02 No No </=SL20-20 2.30E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)
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Ground 
Water SL (f)
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Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No 1.28E+01 No 3.50E+01 No No </=SL10-10 4.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 2.80E+01 No No </=SL20-20 2.40E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.20E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 1.26E+04 No 3.50E+03 No No </=SL200-200 2.20E+03

Barium 7440-39-3 1 : 1 : 1 100.00 8.10E+02 8.10E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 8.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 1.44E+06 No NA -- No EN500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 2.40E+02 No 1.00E+02 No No </=SL10-10 3.50E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 5.20E+02 No 1.00E+03 No No </=SL10-10 2.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No 7.60E+01 No 6.50E+02 No No </=SL20-20 7.60E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 2.30E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes 4.00E+05 No NA -- No EN500-500 3.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.90E+02 5.90E+02 No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 5.90E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 1.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes 6.60E+04 No NA -- No EN1000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.00E+05 No NA -- No EN2500-2500 1.20E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No 3.60E+01 No 4.90E+01 No No </=SL10-10 4.10E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 6.00E+05 No 5.00E+03 No No </=SL20-20 1.80E+01

P - AA-P-2-34SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No NA -- 7.00E+02 No No </=SL1-1 3.30E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.60E-01 J 3.60E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.60E-01

P - AA-P-2-44SiteDeep Groundwater

VOCs

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.60E-01 J 2.60E-01 J No NA -- 1.60E+02 No No </=SL1-1 2.60E-01

P - AA-P-2-54SiteDeep Groundwater

VOCs

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.60E-01 J 3.60E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.60E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-2-64SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.20E+03 No No </=SL10-10 1.90E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 8.70E-01 J 8.70E-01 J No NA -- 2.00E+03 No No </=SL10-10 8.70E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No 1.90E+03 No 3.50E+03 No No </=SL200-200 3.00E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No 9.40E+00 No 1.00E+01 No No </=SL10-10 9.40E+00

Barium 7440-39-3 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 2.60E+02 No 2.00E+03 No No </=SL10-10 2.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 6.60E+05 No NA -- No EN500-500 1.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No 1.36E+01 No 1.00E+02 No No </=SL10-10 4.60E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 6.50E+02 No No </=SL20-20 2.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 1.18E+05 No 5.00E+03 Yes No EN50-50 1.30E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 1.38E+05 No NA -- No EN500-500 2.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No 8.40E+03 No 1.50E+02 Yes No </=BKG10-10 4.80E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 5.90E+03 5.90E+03 Yes 2.80E+04 No NA -- No EN1000-1000 5.90E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 2.40E+05 No NA -- No EN500-500 2.00E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No 6.80E+01 No 5.00E+03 No No </=SL20-20 4.60E+00

P - AA-P-2-74SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.30E-01 6.30E-01 No NA -- 7.00E+02 No No </=SL1-1 6.30E-01

P - AA-P-2-84SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 7.00E+02 No No </=SL1-1 6.70E-01

P - AA-P-2-94SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 7.00E+02 No No </=SL1-1 4.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 9.00E+02 No 1.00E+02 No No </=SL1-1 3.70E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 1.60E+02 No No </=SL1-1 4.80E-01

P - AA-P-3-102SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 7.00E+02 No No </=SL1-1 3.80E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.50E-01 4.50E-01 No NA -- 1.00E+02 No No </=SL1-1 4.50E-01

Toluene 108-88-3 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 1.00E+03 No No </=SL1-1 5.40E-01

P - AA-P-3-112SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 6.80E+00 No 5.00E+00 No No </=SL1-1 1.30E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 7.00E+02 No No </=SL1-1 5.90E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No 1.42E+03 No 1.00E+02 No No </=SL1-1 6.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 1.00E+03 No No </=SL1-1 4.70E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 1.26E+04 No 3.50E+03 Yes No </=BKG200-200 1.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No 7.20E+01 No 1.00E+01 No No </=SL10-10 4.70E+00

Barium 7440-39-3 1 : 1 : 1 100.00 8.80E+02 8.80E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 8.80E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.60E-01 4.60E-01 No NA -- 4.00E+00 No No </=SL4-4 4.60E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 1.44E+06 No NA -- No EN500-500 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 2.40E+02 No 1.00E+02 Yes No </=BKG10-10 1.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No 5.20E+02 No 1.00E+03 No No </=SL10-10 6.30E+00

Copper 7440-50-8 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No 7.60E+01 No 6.50E+02 No No </=SL20-20 4.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 5.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 1.04E+01 No 7.50E+00 No No </=SL5-5 7.30E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.90E+04 5.90E+04 Yes 4.00E+05 No NA -- No EN500-500 5.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 6.30E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 3.30E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes 6.60E+04 No NA -- No EN1000-1000 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.40E+05 J 2.40E+05 J Yes 4.00E+05 No NA -- No EN2500-2500 2.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No 3.60E+01 No 4.90E+01 No No </=SL10-10 2.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.70E+01 9.70E+01 No 6.00E+05 No 5.00E+03 No No </=SL20-20 9.70E+01

P - AA-P-3-122SiteDeep Groundwater

VOCs

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 2.00E+03 No No </=SL10-10 1.30E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 2.00E+03 No No </=SL10-10 1.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-3-126SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 1.60E+01 J 1.60E+01 J No NA -- 6.30E+03 No No </=SL25-25 1.60E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.20E-01 5.20E-01 No NA -- 7.00E+02 No No </=SL1-1 5.20E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No NA -- 1.60E+02 No No </=SL1-1 7.70E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No 1.26E+04 No 3.50E+03 No No </=SL200-200 3.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 4.30E+00 J 4.30E+00 J No 7.20E+01 No 1.00E+01 No No </=SL10-10 4.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 3.00E+02 No 2.00E+03 No No </=SL10-10 1.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.40E-01 2.40E-01 No NA -- 4.00E+00 No No </=SL4-4 2.40E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes 1.44E+06 No NA -- No EN500-500 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 2.40E+02 No 1.00E+02 Yes No </=BKG10-10 1.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No 5.20E+02 No 1.00E+03 No No </=SL10-10 4.50E+00

Iron 7439-89-6 1 : 1 : 1 100.00 7.50E+04 7.50E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 7.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 1.04E+01 No 7.50E+00 No No </=SL5-5 4.20E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes 4.00E+05 No NA -- No EN500-500 8.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 1.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 2.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 J 1.20E+04 J Yes 6.60E+04 No NA -- No EN1000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes 4.00E+05 No NA -- No EN2500-2500 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No 3.60E+01 No 4.90E+01 No No </=SL10-10 8.00E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 6.00E+05 No 5.00E+03 No No </=SL20-20 1.50E+02

P - AA-P-3-42SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.55E-01 5.55E-01 No NA -- 7.00E+02 No No </=SL1-1 5.55E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

P - AA-P-3-52SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.80E-01 2.80E-01 No NA -- 7.00E+02 No No </=SL1-1 2.80E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-3-62SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 7.00E+02 No No </=SL1-1 4.80E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.95E-01 8.95E-01 No NA -- 7.00E+02 No No </=SL1-1 8.95E-01

P - AA-P-3-72SiteDeep Groundwater

VOCs

1,1,2,2-Tetrachloroethane 79-34-5 1 : 1 : 1 100.00 4.20E-01 4. 20E-01 No NA -- 4.20E+02 No No </=SL1-1 4.20E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.50E-01 8.50E-01 No NA -- 7.00E+02 No No </=SL1-1 8.50E-01

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 2.20E+01 J 2.20E+01 J No NA -- 7.00E+00 Yes Yes >SL120-120 2.20E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No NA -- 3.50E+03 No No </=SL200-200 2.40E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 1.00E+01 No No </=SL10-10 3.70E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 2.00E+03 No No </=SL10-10 1.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes NA -- NA -- No EN500-500 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.00E+02 No No </=SL10-10 2.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+03 No No </=SL10-10 3.00E+00

Copper 7440-50-8 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No NA -- 6.50E+02 No No </=SL20-20 8.50E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No NA -- 7.50E+00 No No </=SL5-5 4.90E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes NA -- NA -- No EN500-500 3.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL40-40 1.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 5.10E+03 5.10E+03 Yes NA -- NA -- No EN1000-1000 5.10E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN500-500 1.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.90E+00 7.90E+00 No NA -- 4.90E+01 No No </=SL10-10 7.90E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 5.00E+03 No No </=SL20-20 3.60E+01

P - AA-P-3-82SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 5.00E+00 No No </=SL1-1 5.40E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 7.00E+02 No No </=SL1-1 5.40E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chloroform 67-66-3 1 : 1 : 1 100.00 2.00E-01 2.00E-01 No NA -- 8.00E+01 No No </=SL1-1 2.00E-01

P - AA-P-4-102SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No NA -- 5.00E+00 No No </=SL- 3.50E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.00E+02 No No </=SL- 1.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.00E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 9.80E+00 9.80E+00 No NA -- 7.50E+01 No No </=SL- 9.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 3.50E+01 No No </=SL- 1.70E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 2.10E+02 No No </=SL- 1.10E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 9.80E-01 9.80E-01 No NA -- 3.00E-01 Yes Yes >SL- 9.80E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 8.20E-01 8.20E-01 No NA -- 4.30E-01 Yes Yes >SL- 8.20E-01

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+01 No No </=SL- 2.10E+00

MCPA 94-74-6 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 3.50E+00 Yes Yes >SL- 5.40E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.60E+04 2.60E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.60E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 2.00E+03 No No </=SL- 5.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 4.00E+00 No No </=SL- 1.50E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No NA -- 5.00E+00 No No </=SL- 3.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 5.40E+05 5.40E+05 Yes NA -- NA -- No EN- 5.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+03 No No </=SL- 2.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 6.50E+02 No No </=SL- 1.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- 5.00E+03 Yes No EN- 1.70E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN- 1.20E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 1.50E+02 Yes Yes >SL- 1.20E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes NA -- NA -- No EN- 2.90E+04

Silver 7440-22-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 5.00E+01 No No </=SL- 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- NA -- No EN- 1.70E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.60E+01 6.60E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 5.00E+03 No No </=SL- 2.90E+03

P - AA-P-4-112SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 1.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 6.30E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 1.26E+01 No 6.00E+02 No No </=SL- 2.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 7.20E+01 No 7.50E+01 No No </=SL- 2.70E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No 1.28E+01 No 3.50E+01 No No </=SL- 4.00E+00

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 1.00E-01 1.00E-01 No NA -- 2.80E+02 No No </=SL- 1.00E-01

2,4-DB 94-82-6 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 2.90E+02 No No </=SL- 2.40E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No 1.26E+04 No 3.50E+03 Yes No </=BKG- 1.20E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.70E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 2.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL- 3.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 4.00E+00 No No </=SL- 1.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.50E+00 3.50E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 3.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 7.10E+05 7.10E+05 Yes 1.44E+06 No NA -- No EN- 7.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 2.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 5.20E+02 No 1.00E+03 No No </=SL- 1.50E+02

Copper 7440-50-8 1 : 1 : 1 100.00 9.80E+01 9.80E+01 No 7.60E+01 Yes 6.50E+02 No No </=SL- 9.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.70E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 3.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 4.00E+05 No NA -- No EN- 1.80E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 2.10E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 1.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes 6.60E+04 No NA -- No EN- 3.20E+04

Silver 7440-22-4 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+01 No No </=SL- 1.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 4.00E+05 No NA -- No EN- 1.70E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 6.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.50E+04 9.50E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 9.50E+04

P - AA-P-4-42SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 6.00E-01 6.00E-01 No NA -- 5.00E+00 No No </=SL- 6.00E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 1.00E+02 No No </=SL- 6.70E-01

Herbicide

MCPA 94-74-6 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No NA -- 3.50E+00 Yes Yes >SL- 2.40E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.90E+04 1.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.50E+02 8.50E+02 No NA -- 2.00E+03 No No </=SL- 8.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 4.00E+00 No No </=SL- 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+03 No No </=SL- 1.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 6.50E+02 No No </=SL- 2.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes NA -- 5.00E+03 Yes No EN- 6.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- NA -- No EN- 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes NA -- NA -- No EN- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes NA -- NA -- No EN- 5.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.60E+01 5.60E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No NA -- 5.00E+03 No No </=SL- 4.50E+02

P - AA-P-4-62SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.15E+00 1.15E+00 No NA -- 7.00E+02 No No </=SL- 1.15E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No 4.00E+00 No 1.00E+02 No No </=SL- 4.90E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Herbicide

MCPA 94-74-6 1 : 1 : 1 100.00 6.05E+01 6.05E+01 No NA -- 3.50E+00 Yes Yes >SL- 6.05E+01

MCPP 93-65-2 1 : 1 : 1 100.00 8.35E+01 J 8.35E+01 J No NA -- 7.00E+00 Yes Yes >SL- 8.35E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.01E+04 1.01E+04 No 1.90E+03 Yes 3.50E+03 Yes Yes >SL- 1.01E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.55E+00 5.55E+00 No 9.40E+00 No 1.00E+01 No No </=SL- 5.55E+00

Barium 7440-39-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 2.60E+02 Yes 2.00E+03 No No </=SL- 3.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.50E-01 4.50E-01 No NA -- 4.00E+00 No No </=SL- 4.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.85E+05 2.85E+05 Yes 6.60E+05 No NA -- No EN- 2.85E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 1.36E+01 Yes 1.00E+02 Yes Yes >SL- 2.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No 1.72E+00 Yes 1.00E+03 No No </=SL- 6.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 4.15E+01 4.15E+01 No NA -- 6.50E+02 No No </=SL- 4.15E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.85E+04 6.85E+04 Yes 1.18E+05 No 5.00E+03 Yes No EN- 6.85E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.02E+01 1.02E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.02E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.45E+04 5.45E+04 Yes 1.38E+05 No NA -- No EN- 5.45E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.45E+03 3.45E+03 No 8.40E+03 No 1.50E+02 Yes No </=BKG- 3.45E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 1.72E+01 Yes 1.00E+02 No No </=SL- 4.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.25E+04 1.25E+04 Yes 2.80E+04 No NA -- No EN- 1.25E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.80E+04 5.80E+04 Yes 2.40E+05 No NA -- No EN- 5.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.65E+01 1.65E+01 No NA -- 4.90E+01 No No </=SL- 1.65E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 7.50E+02 7.50E+02 No 6.80E+01 Yes 5.00E+03 No No </=SL- 7.50E+02

P - AA-P-4-82SiteDeep Groundwater

VOCs

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 5.00E+00 No No </=SL- 3.00E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 2.80E+00 No 7.00E+01 No No </=SL- 1.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 5.60E+02 No 1.00E+02 Yes No </=BKG- 2.00E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 6.60E+00 No 3.50E+01 No No </=SL- 1.60E+00

Benzo(a)pyrene 50-32-8 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 2.00E-01 Yes Yes >SL- 1.90E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 1.80E-01 Yes Yes >SL- 1.30E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.10E+02 No No </=SL- 1.60E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 1.70E-01 Yes Yes >SL- 2.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 3.00E-01 Yes Yes >SL- 1.90E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 4.30E-01 Yes Yes >SL- 1.50E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 2.90E+02 No No </=SL- 4.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.70E+03 9.70E+03 No NA -- 3.50E+03 Yes Yes >SL- 9.70E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 2.00E+03 No No </=SL- 2.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 4.00E+00 No No </=SL- 6.50E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 5.00E+00 No No </=SL- 1.10E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 5.30E+05 5.30E+05 Yes NA -- NA -- No EN- 5.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+03 No No </=SL- 1.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 6.50E+02 No No </=SL- 3.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.00E+05 1.00E+05 Yes NA -- NA -- No EN- 1.00E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 8.30E+03 8.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 8.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 1.00E+02 No No </=SL- 8.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.90E+04 J 1.90E+04 J Yes NA -- NA -- No EN- 1.90E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes NA -- NA -- No EN- 1.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 4.90E+01 No No </=SL- 3.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+03 No No </=SL- 2.20E+02

P - AA-P-5-114SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 5.60E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 7.20E+01 No 7.50E+01 No No </=SL- 2.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.28E+01 No 3.50E+01 No No </=SL- 1.20E+01

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 7.00E+00 Yes Yes >SL- 2.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.50E+04 3.50E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 3.50E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 4.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 9.50E+02 9.50E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL- 9.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 4.00E+00 No No </=SL- 3.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No 5.40E+03 No 5.00E+00 Yes No </=BKG- 7.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 5.80E+05 5.80E+05 Yes 1.44E+06 No NA -- No EN- 5.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.90E+02 9.90E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 9.90E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.50E+01 8.50E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 8.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 4.20E+02

Iron 7439-89-6 1 : 1 : 1 100.00 3.20E+05 3.20E+05 Yes 3.00E+05 Yes 5.00E+03 Yes No EN- 3.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 6.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.00E+05 No NA -- No EN- 1.20E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 1.10E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No 3.00E+02 Yes 1.00E+02 Yes Yes >SL- 3.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes 6.60E+04 No NA -- No EN- 3.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 4.00E+05 No NA -- No EN- 1.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.50E+01 9.50E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 9.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 1.20E+04

P - AA-P-5-54SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 7.00E+02 No No </=SL- 2.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No 8.40E-01 Yes 1.00E+02 No No </=SL- 6.80E+00

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 3.10E-01 3.10E-01 No NA -- 7.00E+01 No No </=SL- 3.10E-01

MCPP 93-65-2 1 : 1 : 1 100.00 4.30E+02 4.30E+02 No NA -- 7.00E+00 Yes Yes >SL- 4.30E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.90E+04 1.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No NA -- 2.00E+03 No No </=SL- 6.00E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 4.00E+00 No No </=SL- 2.60E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 5.00E+00 Yes Yes >SL- 1.00E+01

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 63 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 4.10E+05 4.10E+05 Yes NA -- NA -- No EN- 4.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.60E+02 6.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 6.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.90E+01 8.90E+01 No NA -- 1.00E+03 No No </=SL- 8.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 6.50E+02 No No </=SL- 1.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes NA -- 5.00E+03 Yes No EN- 2.50E+05

Lead 7439-92-1 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.10E+04 8.10E+04 Yes NA -- NA -- No EN- 8.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.50E+03 4.50E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 4.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes NA -- NA -- No EN- 2.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.90E+04 8.90E+04 Yes NA -- NA -- No EN- 8.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.10E+04 4.10E+04 No NA -- 5.00E+03 Yes Yes >SL- 4.10E+04

P - AA-P-5-74SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL- 2.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No 4.80E+00 Yes 1.00E+02 No No </=SL- 7.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.90E+04 2.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.90E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 6.00E+00 No No </=SL- 5.00E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.20E+02 8.20E+02 No NA -- 2.00E+03 No No </=SL- 8.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL- 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No NA -- 5.00E+00 No No </=SL- 3.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.40E+05 3.40E+05 Yes NA -- NA -- No EN- 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 6.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No NA -- 1.00E+03 No No </=SL- 4.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 6.50E+02 No No </=SL- 2.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes NA -- 5.00E+03 Yes No EN- 1.80E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.60E+04 7.60E+04 Yes NA -- NA -- No EN- 7.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.30E+03 4.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.10E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes NA -- NA -- No EN- 2.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- NA -- No EN- 1.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 8.50E+03 8.50E+03 No NA -- 5.00E+03 Yes Yes >SL- 8.50E+03

P - AA-P-5-94SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 9.00E+02 No 1.00E+02 Yes No </=BKG- 3.40E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.08E+01 Yes 3.50E+01 No No </=SL- 1.10E+01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.20E+00 1. 20E+00 No NA -- 6.00E+00 No No </=SL- 1.20E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 3.80E+02 J 3.80E+02 J No NA -- 7.00E+00 Yes Yes >SL- 3.80E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.80E+04 1.80E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.80E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.70E+02 4.70E+02 No NA -- 2.00E+03 No No </=SL- 4.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.00E+00 No No </=SL- 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 5.00E+00 No No </=SL- 2.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 5.10E+05 5.10E+05 Yes NA -- NA -- No EN- 5.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 1.00E+03 No No </=SL- 3.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 6.50E+02 No No </=SL- 1.90E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes NA -- 5.00E+03 Yes No EN- 1.60E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- NA -- No EN- 1.10E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes NA -- NA -- No EN- 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes NA -- NA -- No EN- 1.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 4.90E+01 No No </=SL- 3.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 7.50E+03 7.50E+03 No NA -- 5.00E+03 Yes Yes >SL- 7.50E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-6-110SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 2.90E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No 1.28E+01 No 3.50E+01 No No </=SL- 7.40E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 7.00E+00 Yes Yes >SL- 1.30E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.90E+04 2.90E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 2.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 5.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL- 6.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL- 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 5.40E+00 5.40E+00 No 5.40E+03 No 5.00E+00 Yes No </=BKG- 5.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 7.40E+05 7.40E+05 Yes 1.44E+06 No NA -- No EN- 7.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 4.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 4.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 2.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 2.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 5.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 4.00E+05 No NA -- No EN- 1.60E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 8.30E+03 8.30E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 8.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 2.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 6.60E+04 No NA -- No EN- 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 4.00E+05 No NA -- No EN- 1.90E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.20E+01 9.20E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 9.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 6.00E+05 No 5.00E+03 No No </=SL- 2.10E+03

P - AA-P-6-50SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+02 No No </=SL- 8.80E-01

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 7.00E+00 Yes Yes >SL- 1.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.90E+04 3.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 3.90E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No NA -- 6.00E+00 No No </=SL- 4.70E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.60E+02 7.60E+02 No NA -- 2.00E+03 No No </=SL- 7.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.00E+00 No No </=SL- 2.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 5.00E+00 Yes Yes >SL- 1.20E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes NA -- NA -- No EN- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.80E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.00E+03 No No </=SL- 3.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 6.50E+02 No No </=SL- 1.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes NA -- 5.00E+03 Yes No EN- 1.50E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 7.50E+00 Yes Yes >SL- 1.10E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.80E+04 6.80E+04 Yes NA -- NA -- No EN- 6.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.80E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN- 1.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes NA -- NA -- No EN- 5.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.10E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No NA -- 5.00E+03 No No </=SL- 6.90E+02

P - AA-P-6-70SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 7.00E+02 No No </=SL- 2.30E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.11E+02 1.11E+02 No NA -- 7.00E+00 Yes Yes >SL- 1.11E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.55E+04 3.55E+04 No NA -- 3.50E+03 Yes Yes >SL- 3.55E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 6.00E+00 No No </=SL20-20 4.30E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.85E+02 7.85E+02 No NA -- 2.00E+03 No No </=SL- 7.85E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL- 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 5.00E+00 No No </=SL- 4.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 3.60E+05 3.60E+05 Yes NA -- NA -- No EN- 3.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.80E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 1.00E+03 No No </=SL- 3.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.95E+01 7.95E+01 No NA -- 6.50E+02 No No </=SL- 7.95E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- 5.00E+03 Yes No EN- 1.70E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.05E+01 5.05E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.05E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.55E+04 8.55E+04 Yes NA -- NA -- No EN- 8.55E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.55E+03 3.55E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.55E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.65E+04 1.65E+04 Yes NA -- NA -- No EN- 1.65E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes NA -- NA -- No EN- 7.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.04E+02 1.04E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.04E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 6.20E+02 6.20E+02 No NA -- 5.00E+03 No No </=SL- 6.20E+02

P - AA-P-6-90SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 7.00E+02 No No </=SL- 1.60E+00

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.10E-01 1.10E-01 No NA -- 7.00E+01 No No </=SL- 1.10E-01

MCPP 93-65-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 7.00E+00 Yes Yes >SL- 1.20E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.30E+04 7.30E+04 No NA -- 3.50E+03 Yes Yes >SL- 7.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+01 Yes Yes >SL- 1.10E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 2.00E+03 No No </=SL- 1.60E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 4.00E+00 Yes Yes >SL- 5.00E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 5.00E+00 Yes Yes >SL- 1.50E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 5.40E+05 5.40E+05 Yes NA -- NA -- No EN- 5.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+03

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+03 No No </=SL- 1.10E+02

Copper 7440-50-8 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No NA -- 6.50E+02 No No </=SL- 4.60E+02

Iron 7439-89-6 1 : 1 : 1 100.00 3.40E+05 3.40E+05 Yes NA -- 5.00E+03 Yes No EN- 3.40E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 7.50E+00 Yes Yes >SL- 1.30E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN- 1.20E+05
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 8.10E+03 8.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 8.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes NA -- NA -- No EN- 2.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN- 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No NA -- 4.90E+01 Yes Yes >SL- 2.50E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 5.00E+03 No No </=SL- 3.00E+03

P - AA-P-7-110SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL- 2.10E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No 1.22E+04 Yes 3.50E+03 Yes Yes >SL- 1.70E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.30E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 1.98E+01 Yes 1.00E+01 Yes Yes >SL- 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No 4.00E+02 Yes 2.00E+03 No No </=SL- 4.80E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 1.00E+00 Yes 4.00E+00 No No </=SL- 1.10E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 5.00E+00 No No </=SL- 1.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 3.60E+05 No NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 1.80E+02 Yes 1.00E+02 Yes Yes >SL- 3.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 2.40E+01 Yes 1.00E+03 No No </=SL- 2.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 9.00E+01 Yes 6.50E+02 No No </=SL- 2.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 7.20E+04 Yes 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 6.10E+01 6.10E+01 No 5.20E+01 Yes 7.50E+00 Yes Yes >SL- 6.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 9.40E+04 No NA -- No EN- 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No 2.60E+03 Yes 1.50E+02 Yes Yes >SL- 2.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 7.20E+01 Yes 1.00E+02 Yes Yes >SL- 1.90E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes 3.40E+04 No NA -- No EN- 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 1.32E+05 No NA -- No EN- 7.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 5.80E+01 No 4.90E+01 Yes No </=BKG- 5.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No 8.00E+02 Yes 5.00E+03 No No </=SL- 2.50E+03

P - AA-P-7-52SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 9.00E-01 9.00E-01 No 3.00E+00 No 7.00E+02 No No </=SL- 9.00E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

Benzo(a)pyrene 50-32-8 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.00E-01 Yes Yes >SL- 1.60E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.80E-01 Yes Yes >SL- 1.10E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 1.70E-01 Yes Yes >SL- 2.30E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.50E+04 5.50E+04 No 5.80E+04 No 3.50E+03 Yes No </=BKG- 5.50E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.50E+01 7.50E+01 No 9.80E+01 No 1.00E+01 Yes No </=BKG- 7.50E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.00E+03 No 2.00E+03 No No </=SL- 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No 3.40E+00 Yes 4.00E+00 Yes Yes >SL- 5.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No 5.60E+00 Yes 5.00E+00 Yes Yes >SL- 6.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.40E+05 3.40E+05 Yes 6.00E+05 No NA -- No EN- 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No 9.40E+02 No 1.00E+02 Yes No </=BKG- 3.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.40E+01 9.40E+01 No 6.80E+01 Yes 1.00E+03 No No </=SL- 9.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 2.40E+02 No 6.50E+02 No No </=SL- 1.80E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 2.80E+05 No 5.00E+03 Yes No EN- 1.80E+05

Lead 7439-92-1 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 2.20E+02 No 7.50E+00 Yes No </=BKG- 2.20E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.10E+04 8.10E+04 Yes 1.26E+05 No NA -- No EN- 8.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.10E+03 6.10E+03 No 6.00E+03 Yes 1.50E+02 Yes Yes >SL- 6.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 2.80E+02 Yes 1.00E+02 Yes Yes >SL- 3.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes 4.00E+04 No NA -- No EN- 2.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.50E+04 8.50E+04 Yes 1.46E+05 No NA -- No EN- 8.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 1.60E+02 Yes 4.90E+01 Yes Yes >SL- 1.90E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 7.60E+02 7.60E+02 No 3.00E+03 No 5.00E+03 No No </=SL- 7.60E+02

P - AA-P-7-72SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 4.20E+03 No No </=SL- 2.10E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.30E+03 3.30E+03 No 5.80E+04 No 3.50E+03 No No </=SL- 3.30E+03

Barium 7440-39-3 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No 1.18E+03 No 2.00E+03 No No </=SL- 3.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No 3.40E+00 No 4.00E+00 No No </=SL- 1.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes 5.00E+05 No NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.70E+01 6.70E+01 No 1.14E+02 No 1.00E+02 No No </=SL- 6.70E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No 3.00E+01 No 1.00E+03 No No </=SL- 6.80E+00

Copper 7440-50-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 6.80E+01 No 6.50E+02 No No </=SL- 5.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.90E+04 6.90E+04 Yes 1.30E+05 No 5.00E+03 Yes No EN- 6.90E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes 1.22E+05 No NA -- No EN- 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 4.20E+03 No 1.50E+02 Yes No </=BKG- 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No 1.04E+02 No 1.00E+02 No No </=SL- 7.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 2.80E+04 No NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 1.12E+05 No NA -- No EN- 7.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No 1.64E+02 No 4.90E+01 No No </=SL- 9.10E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 4.40E+02 Yes 5.00E+03 No No </=SL- 1.40E+03

P - AA-P-7-92SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No 2.40E+00 Yes 7.00E+02 No No </=SL- 5.70E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.50E+04 6.50E+04 No 4.40E+04 Yes 3.50E+03 Yes Yes >SL- 6.50E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No NA -- 6.00E+00 Yes Yes >SL- 8.50E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 3.80E+01 Yes 1.00E+01 Yes Yes >SL- 1.50E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 1.14E+03 Yes 2.00E+03 No No </=SL- 1.50E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 3.60E+00 Yes 4.00E+00 Yes Yes >SL- 7.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No 6.20E+00 Yes 5.00E+00 Yes Yes >SL- 2.00E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 6.30E+05 6.30E+05 Yes 5.60E+05 Yes NA -- No EN- 6.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No 7.60E+02 Yes 1.00E+02 Yes Yes >SL- 3.00E+03

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No 5.80E+01 Yes 1.00E+03 No No </=SL- 2.60E+02

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 2.20E+02 Yes 6.50E+02 Yes Yes >SL- 1.80E+03

Iron 7439-89-6 1 : 1 : 1 100.00 5.60E+05 5.60E+05 Yes 2.20E+05 Yes 5.00E+03 Yes No EN- 5.60E+05

Lead 7439-92-1 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No 1.86E+02 Yes 7.50E+00 Yes Yes >SL- 2.40E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 1.24E+05 Yes NA -- No EN- 1.70E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+04 1.00E+04 No 5.20E+03 Yes 1.50E+02 Yes Yes >SL- 1.00E+04

Mercury 7439-97-6 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 2.00E+00 No No </=SL- 3.50E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 2.20E+02 Yes 1.00E+02 Yes Yes >SL- 1.30E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes 2.80E+04 No NA -- No EN- 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.80E+04 7.80E+04 Yes 1.02E+05 No NA -- No EN- 7.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 1.30E+02 Yes 4.90E+01 Yes Yes >SL- 2.20E+02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 9.30E+03 9.30E+03 No 3.40E+03 Yes 5.00E+03 Yes Yes >SL- 9.30E+03

P - AA-P-8-102SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.00E+02 No No </=SL- 3.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.20E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No NA -- 1.00E+01 Yes Yes >SL- 5.50E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 2.00E+03 No No </=SL- 5.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL- 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 5.00E+00 No No </=SL- 2.80E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes NA -- NA -- No EN- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.90E+02 7.90E+02 No NA -- 1.00E+02 Yes Yes >SL- 7.90E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 1.00E+03 No No </=SL- 5.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No NA -- 6.50E+02 No No </=SL- 6.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes NA -- 5.00E+03 Yes No EN- 1.80E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes NA -- NA -- No EN- 7.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.70E+03 3.70E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN- 1.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- NA -- No EN- 5.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+04 2.00E+04 No NA -- 5.00E+03 Yes Yes >SL- 2.00E+04

P - AA-P-8-122SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 4.20E+03 No No </=SL10-10 1.70E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.55E+00 4.55E+00 No NA -- 7.00E+02 No No </=SL- 4.55E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.55E+04 3.55E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 3.55E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No 7.20E+01 Yes 1.00E+01 Yes Yes >SL- 7.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 9.40E+02 9.40E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL- 9.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.00E+00 No No </=SL- 2.20E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.95E+00 2.95E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 2.95E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 1.44E+06 No NA -- No EN- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.80E+02 8.80E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 8.80E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.05E+01 5.05E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 5.05E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 6.50E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.75E+05 1.75E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.75E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 5.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.95E+04 6.95E+04 Yes 4.00E+05 No NA -- No EN- 6.95E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.20E+03 3.20E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 3.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 2.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.05E+04 2.05E+04 Yes 6.60E+04 No NA -- No EN- 2.05E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.45E+05 1.45E+05 Yes 4.00E+05 No NA -- No EN- 1.45E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.04E+02 1.04E+02 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 1.04E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 1.30E+04

P - AA-P-8-42SiteDeep Groundwater

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 2.10E+02 No No </=SL- 1.80E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 3.00E-01 Yes Yes >SL- 1.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.30E-01 Yes Yes >SL- 1.30E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 3.50E+03 No No </=SL- 3.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 2.00E+03 No No </=SL- 3.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No NA -- 1.00E+02 No No </=SL- 1.70E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.50E-01 8.50E-01 No NA -- 1.00E+03 No No </=SL- 8.50E-01

Copper 7440-50-8 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 6.50E+02 No No </=SL- 2.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes NA -- 5.00E+03 Yes No EN- 2.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.10E+04 6.10E+04 Yes NA -- NA -- No EN- 6.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No NA -- 1.00E+02 No No </=SL- 9.10E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN- 7.00E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No NA -- 5.00E+03 No No </=SL- 6.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-8-62SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 7.00E+02 No No </=SL- 2.80E+00

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 2.10E+02 No No </=SL- 1.70E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.90E+00 1. 90E+00 No NA -- 6.00E+00 No No </=SL- 1.90E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 3.00E-01 Yes Yes >SL- 1.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 4.30E-01 Yes Yes >SL- 1.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.60E+04 5.60E+04 No 1.90E+03 Yes 3.50E+03 Yes Yes >SL- 5.60E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 6.00E+00 Yes Yes >SL- 7.40E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No 9.40E+00 Yes 1.00E+01 Yes Yes >SL- 8.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 2.60E+02 Yes 2.00E+03 No No </=SL- 1.40E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 4.00E+00 Yes Yes >SL- 4.50E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No 2.40E+00 Yes 5.00E+00 No No </=SL- 4.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.70E+05 2.70E+05 Yes 6.60E+05 No NA -- No EN- 2.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.70E+02 8.70E+02 No 1.36E+01 Yes 1.00E+02 Yes Yes >SL- 8.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.70E+01 6.70E+01 No 1.72E+00 Yes 1.00E+03 No No </=SL- 6.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.80E+02 4.80E+02 No NA -- 6.50E+02 No No </=SL- 4.80E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 1.18E+05 Yes 5.00E+03 Yes No EN- 2.40E+05

Lead 7439-92-1 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 9.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.20E+04 7.20E+04 Yes 1.38E+05 No NA -- No EN- 7.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.80E+03 5.80E+03 No 8.40E+03 No 1.50E+02 Yes No </=BKG- 5.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.90E+02 4.90E+02 No 1.72E+01 Yes 1.00E+02 Yes Yes >SL- 4.90E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 2.80E+04 No NA -- No EN- 2.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 2.40E+05 No NA -- No EN- 5.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.90E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 4.50E+04 4.50E+04 No 6.80E+01 Yes 5.00E+03 Yes Yes >SL- 4.50E+04

P - AA-P-8-82SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL- 2.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 2.10E+02 No No </=SL- 1.10E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No NA -- 4.30E-01 Yes Yes >SL- 6.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.30E+04 4.30E+04 No NA -- 3.50E+03 Yes Yes >SL- 4.30E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.40E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 6.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 2.00E+03 No No </=SL- 1.40E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 4.00E+00 No No </=SL- 2.80E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 5.00E+00 No No </=SL- 3.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.80E+02 6.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 6.80E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 1.00E+03 No No </=SL- 5.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 5.40E+02 5.40E+02 No NA -- 6.50E+02 No No </=SL- 5.40E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- 5.00E+03 Yes No EN- 1.70E+05

Lead 7439-92-1 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No NA -- 7.50E+00 Yes Yes >SL- 6.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN- 7.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.10E+03 4.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN- 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN- 4.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.40E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 1.90E+04 1.90E+04 No NA -- 5.00E+03 Yes Yes >SL- 1.90E+04

P - AA-P-9-114SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 5.10E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 7.00E+02 No No </=SL- 5.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 3.30E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.00E+00 J 1.00E+00 J No 7.20E+01 No 7.50E+01 No No </=SL- 1.00E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 8.80E+00 J 8.80E+00 J No 1.28E+01 No 3.50E+01 No No </=SL- 8.80E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 2.80E+01 Yes Yes >SL- 1.70E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 2.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 3.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.80E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 4.00E+00 No No </=SL- 1.70E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 2.20E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 1.44E+06 No NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 4.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 4.00E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 1.40E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 4.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.80E+04 6.80E+04 Yes 4.00E+05 No NA -- No EN- 6.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.10E+03 4.10E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 4.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 1.50E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 9.80E+04 9.80E+04 Yes 6.60E+04 Yes NA -- No EN- 9.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 4.00E+05 No NA -- No EN- 2.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.50E+01 7.50E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 7.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 6.00E+05 No 5.00E+03 No No </=SL- 1.70E+03

P - AA-P-9-126SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 3.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 7.00E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.90E+00 J 4.90E+00 J No 7.20E+01 No 7.50E+01 No No </=SL- 4.90E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No 1.28E+01 No 3.50E+01 No No </=SL- 1.10E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 2.80E+01 Yes Yes >SL- 5.70E+02

Benzo(a)pyrene 50-32-8 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 2.00E-01 Yes Yes >SL- 1.00E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No NA -- 1.80E-01 Yes Yes >SL- 9.20E-01

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 8.70E-01 8.70E-01 No NA -- 1.70E-01 Yes Yes >SL- 8.70E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 3.00E-01 Yes Yes >SL- 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 2.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 3.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.80E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 4.00E+00 No No </=SL- 2.00E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 2.90E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes 1.44E+06 No NA -- No EN- 2.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 5.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 5.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 1.80E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.50E+05

Lead 7439-92-1 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 5.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.50E+04 7.50E+04 Yes 4.00E+05 No NA -- No EN- 7.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 7.70E+03 7.70E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 7.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 1.90E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 6.60E+04 Yes NA -- No EN- 1.30E+05

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 4.00E+05 No NA -- No EN- 2.00E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 1.00E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 6.00E+05 No 5.00E+03 No No </=SL- 2.40E+03

P - AA-P-9-54SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.50E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 2.00E+03 No No </=SL- 1.20E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.00E+00 No No </=SL- 2.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 5.00E+00 No No </=SL- 1.10E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes NA -- NA -- No EN- 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.80E+01 9.80E+01 No NA -- 1.00E+02 No No </=SL- 9.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 1.00E+03 No No </=SL- 4.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No NA -- 6.50E+02 No No </=SL- 2.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.10E+04 7.10E+04 Yes NA -- 5.00E+03 Yes No EN- 7.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.90E+04 6.90E+04 Yes NA -- NA -- No EN- 6.90E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN- 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes NA -- NA -- No EN- 2.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.50E+01 9.50E+01 No NA -- 4.90E+01 Yes Yes >SL- 9.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No NA -- 5.00E+03 No No </=SL- 4.20E+02

P - AA-P-9-74SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.00E+01 9.00E+01 No 4.80E+00 Yes 1.00E+02 No No </=SL- 9.00E+01

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.60E+00 J 1.60E+00 J No NA -- 3.50E+01 No No </=SL- 1.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.00E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 2.00E+03 No No </=SL- 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 4.00E+00 No No </=SL- 1.60E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 5.00E+00 No No </=SL- 2.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.30E+01 6.30E+01 No NA -- 1.00E+02 No No </=SL- 6.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No NA -- 1.00E+03 No No </=SL- 2.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No NA -- 6.50E+02 No No </=SL- 4.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes NA -- 5.00E+03 Yes No EN- 5.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 5.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+02 No No </=SL- 7.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN- 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.40E+01 7.40E+01 No NA -- 4.90E+01 Yes Yes >SL- 7.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 5.00E+03 No No </=SL- 5.70E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-P-9-94SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 9.00E+02 No 1.00E+02 Yes No </=BKG- 1.70E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.30E+00 J 4.30E+00 J No 1.08E+01 No 3.50E+01 No No </=SL- 4.30E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.30E+03 7.30E+03 No NA -- 3.50E+03 Yes Yes >SL- 7.30E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 2.00E+03 No No </=SL- 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 4.00E+00 No No </=SL- 6.50E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 5.00E+00 No No </=SL- 1.90E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No NA -- 1.00E+02 No No </=SL- 7.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+03 No No </=SL- 1.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No NA -- 6.50E+02 No No </=SL- 5.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes NA -- 5.00E+03 Yes No EN- 4.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN- 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No NA -- 1.00E+02 No No </=SL- 6.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes NA -- NA -- No EN- 4.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes NA -- NA -- No EN- 2.80E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 4.90E+01 No No </=SL- 2.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.70E+02 4.70E+02 No NA -- 5.00E+03 No No </=SL- 4.70E+02

P - AA-SLAY-1-114SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 6.80E+00 No 5.00E+00 No No </=SL- 3.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 2.30E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 7.10E-01 7.10E-01 No 7.20E+01 No 7.50E+01 No No </=SL- 7.10E-01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No 1.28E+01 No 3.50E+01 No No </=SL- 4.30E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.10E+01 J 2.10E+01 J No NA -- 2.80E+01 No No </=SL- 2.10E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No 1.26E+04 No 3.50E+03 Yes No </=BKG- 1.20E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.70E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 1.50E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 3.00E+02 Yes 2.00E+03 Yes Yes >SL- 2.80E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 4.00E+00 No No </=SL- 2.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 1.44E+06 No NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.10E+01 6.10E+01 No 2.40E+02 No 1.00E+02 No No </=SL- 6.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 3.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 1.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.60E+05

Lead 7439-92-1 1 : 1 : 1 100.00 9.50E+01 9.50E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 9.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 4.00E+05 No NA -- No EN- 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 7.10E+03 7.10E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 7.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.00E+01 9.00E+01 No 3.00E+02 No 1.00E+02 No No </=SL- 9.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 6.60E+04 Yes NA -- No EN- 1.60E+05

Sodium 7440-23-5 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 4.00E+05 No NA -- No EN- 1.90E+05

Thallium 7440-28-0 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 2.00E+00 Yes Yes >SL- 1.10E+01

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.20E+01 9.20E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 9.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 6.00E+05 No 5.00E+03 No No </=SL- 1.40E+02

P - AA-SLAY-1-132SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 2.10E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.10E+03 4.10E+03 No 1.42E+03 Yes 1.00E+02 Yes Yes >SL- 4.10E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+01 J 1.20E+01 J No 7.20E+01 No 7.50E+01 No No </=SL- 1.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.00E+01 J 6.00E+01 J No 1.28E+01 Yes 3.50E+01 Yes Yes >SL- 6.00E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.30E+01 J 3.30E+01 J No NA -- 1.40E+02 No No </=SL- 3.30E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.10E+03 8.10E+03 No 1.26E+04 No 3.50E+03 Yes No </=BKG- 8.10E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No 7.20E+01 No 1.00E+01 No No </=SL- 9.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.10E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.10E-01 6.10E-01 No NA -- 4.00E+00 No No </=SL- 6.10E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes 1.44E+06 No NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.30E+01 8.30E+01 No 2.40E+02 No 1.00E+02 No No </=SL- 8.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 1.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No 7.60E+01 No 6.50E+02 No No </=SL- 4.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN- 5.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.60E+04 6.60E+04 Yes 4.00E+05 No NA -- No EN- 6.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No 3.00E+02 No 1.00E+02 No No </=SL- 5.30E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 6.60E+04 Yes NA -- No EN- 1.50E+05

Sodium 7440-23-5 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 4.00E+05 No NA -- No EN- 2.20E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No 3.60E+01 No 4.90E+01 No No </=SL- 2.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No 6.00E+05 No 5.00E+03 No No </=SL- 2.10E+02

P - AA-SLAY-1-54SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.20E+02 5.20E+02 No NA -- 2.00E+03 No No </=SL- 5.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.00E+00 No No </=SL- 1.40E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 5.00E+00 No No </=SL- 3.20E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.10E+01 9.10E+01 No NA -- 1.00E+02 No No </=SL- 9.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.00E+03 No No </=SL- 3.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 6.50E+02 No No </=SL- 3.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- 5.00E+03 Yes No EN- 5.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 7.50E+00 Yes Yes >SL- 1.70E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.10E+04 5.10E+04 Yes NA -- NA -- No EN- 5.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes NA -- NA -- No EN- 4.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 5.00E+03 No No </=SL- 3.60E+02

P - AA-SLAY-1-74SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.80E+00 Yes 1.00E+02 No No </=SL- 1.10E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 2.00E+03 No No </=SL- 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.70E-01 9.70E-01 No NA -- 4.00E+00 No No </=SL- 9.70E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes NA -- NA -- No EN- 2.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.90E+01 7.90E+01 No NA -- 1.00E+02 No No </=SL- 7.90E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+03 No No </=SL- 1.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 6.50E+02 No No </=SL- 2.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.70E+04 6.70E+04 Yes NA -- 5.00E+03 Yes No EN- 6.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.50E+01 4.50E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes NA -- NA -- No EN- 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No NA -- 1.00E+02 No No </=SL- 6.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes NA -- NA -- No EN- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.30E+05 7.30E+05 Yes NA -- NA -- No EN- 7.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No NA -- 4.90E+01 No No </=SL- 4.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 5.00E+03 No No </=SL- 1.60E+02

P - AA-SLAY-1-94SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 4.60E-01 Yes 5.00E+00 No No </=SL- 1.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 9.00E+02 No 1.00E+02 Yes No </=BKG- 1.70E+02

SVOCs

Naphthalene 91-20-3 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 1.40E+02 No No </=SL- 8.40E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 2.00E+03 No No </=SL- 1.80E+03
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Is Max 
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Ground 
Water SL (f)
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.00E+00 No No </=SL- 1.40E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 5.00E+00 No No </=SL- 1.10E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+03 No No </=SL- 3.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 6.50E+02 No No </=SL- 1.60E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- 5.00E+03 Yes No EN- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 8.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes NA -- NA -- No EN- 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.50E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- NA -- No EN- 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes NA -- NA -- No EN- 2.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No NA -- 4.90E+01 Yes Yes >SL- 7.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No NA -- 5.00E+03 No No </=SL- 3.40E+02

P - AA-SLAY-2-102SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.85E+00 3.85E+00 No NA -- 5.00E+00 No No </=SL- 3.85E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.80E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 3.50E+01 No No </=SL- 4.00E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.80E+00 2. 80E+00 No NA -- 6.00E+00 No No </=SL9.9-9.9 2.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 1.40E+02 No No </=SL9.9-9.9 2.10E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.05E+03 9.05E+03 No NA -- 3.50E+03 Yes Yes >SL- 9.05E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 1.00E+01 No No </=SL- 7.40E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No NA -- 2.00E+03 No No </=SL- 1.90E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 4.00E+00 No No </=SL- 6.50E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 5.00E+00 No No </=SL5-5 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.40E+01 9.40E+01 No NA -- 1.00E+02 No No </=SL- 9.40E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+03 No No </=SL- 1.90E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 100.00 3.45E+01 3.45E+01 No NA -- 6.50E+02 No No </=SL- 3.45E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.95E+04 4.95E+04 Yes NA -- 5.00E+03 Yes No EN- 4.95E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.85E+01 1.85E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.85E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.35E+04 5.35E+04 Yes NA -- NA -- No EN- 5.35E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.35E+03 1.35E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.35E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 1.00E+02 No No </=SL- 7.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- NA -- No EN- 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.75E+05 2.75E+05 Yes NA -- NA -- No EN- 2.75E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.45E+01 3.45E+01 No NA -- 4.90E+01 No No </=SL- 3.45E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.40E+01 9.40E+01 No NA -- 5.00E+03 No No </=SL- 9.40E+01

P - AA-SLAY-2-122SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 1.10E+04

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 6.50E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No 1.28E+01 No 3.50E+01 No No </=SL- 4.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 3.90E+00 3. 90E+00 No NA -- 6.00E+00 No No </=SL- 3.90E+00

Phenol 108-95-2 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.80E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No 1.26E+04 No 3.50E+03 No No </=SL- 3.10E+03

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.40E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.30E-01 2.30E-01 No NA -- 4.00E+00 No No </=SL- 2.30E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 1.44E+06 No NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 2.40E+02 No 1.00E+02 No No </=SL- 2.40E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No 5.20E+02 No 1.00E+03 No No </=SL- 8.00E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 7.60E+01 No 6.50E+02 No No </=SL- 1.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN- 3.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No 1.04E+01 No 7.50E+00 No No </=SL- 6.60E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 4.00E+05 No NA -- No EN- 5.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 9.60E+02 9.60E+02 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 9.60E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No 3.00E+02 No 1.00E+02 No No </=SL- 2.60E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 6.60E+04 No NA -- No EN- 3.10E+04
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FOD (a) % FOD 
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 2.50E+05 2.50E+05 Yes 4.00E+05 No NA -- No EN- 2.50E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 3.60E+01 No 4.90E+01 No No </=SL- 1.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 6.00E+05 No 5.00E+03 No No </=SL- 5.80E+01

P - AA-SLAY-2-138SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 8.80E+02 8.80E+02 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 8.80E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 1.10E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.50E+00 J 2.50E+00 J No 7.20E+01 No 7.50E+01 No No </=SL- 2.50E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.20E+01 J 2.20E+01 J No 1.28E+01 Yes 3.50E+01 No No </=SL- 2.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.50E+01 J 3.50E+01 J No NA -- 2.80E+01 Yes Yes >SL- 3.50E+01

Phenol 108-95-2 1 : 1 : 1 100.00 2.00E+01 J 2.00E+01 J No NA -- 1.00E+02 No No </=SL- 2.00E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.00E+03 8.00E+03 No 1.26E+04 No 3.50E+03 Yes No </=BKG- 8.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 1.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 2.00E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.10E-01 6.10E-01 No NA -- 4.00E+00 No No </=SL- 6.10E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes 1.44E+06 No NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No 2.40E+02 No 1.00E+02 No No </=SL- 9.90E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 1.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No 7.60E+01 No 6.50E+02 No No </=SL- 6.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.90E+04 5.90E+04 Yes 3.00E+05 No 5.00E+03 Yes No EN- 5.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 2.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.80E+04 5.80E+04 Yes 4.00E+05 No NA -- No EN- 5.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 8.40E+01 8.40E+01 No 3.00E+02 No 1.00E+02 No No </=SL- 8.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes 6.60E+04 No NA -- No EN- 5.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 4.00E+05 No NA -- No EN- 2.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No 3.60E+01 No 4.90E+01 No No </=SL- 3.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No 6.00E+05 No 5.00E+03 No No </=SL- 5.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-SLAY-2-42SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No NA -- 1.00E+02 No No </=SL- 6.20E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.20E+00 2. 20E+00 No NA -- 6.00E+00 No No </=SL- 2.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.90E+02 3.90E+02 No NA -- 3.50E+03 No No </=SL- 3.90E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 2.00E+03 No No </=SL- 1.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 1.00E+02 No No </=SL- 6.30E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 1.00E+03 No No </=SL- 6.30E+00

Iron 7439-89-6 1 : 1 : 1 100.00 5.80E+03 5.80E+03 Yes NA -- 5.00E+03 Yes No EN- 5.80E+03

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes NA -- NA -- No EN- 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 8.20E+02 8.20E+02 No NA -- 1.50E+02 Yes Yes >SL- 8.20E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 1.00E+02 No No </=SL- 2.60E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.40E+03 9.40E+03 Yes NA -- NA -- No EN- 9.40E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes NA -- NA -- No EN- 3.80E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 5.00E+03 No No </=SL- 1.90E+01

P - AA-SLAY-2-62SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 5.00E+00 No No </=SL- 5.90E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 4.00E+00 Yes 1.00E+02 No No </=SL- 1.20E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.00E+03 8.00E+03 No 1.90E+03 Yes 3.50E+03 Yes Yes >SL- 8.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No 9.40E+00 No 1.00E+01 No No </=SL- 9.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No 2.60E+02 Yes 2.00E+03 No No </=SL- 5.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 4.00E+00 No No </=SL- 3.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes 6.60E+05 No NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.60E+01 5.60E+01 No 1.36E+01 Yes 1.00E+02 No No </=SL- 5.60E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.80E+00 9.80E+00 No 1.72E+00 Yes 1.00E+03 No No </=SL- 9.80E+00

Copper 7440-50-8 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 6.50E+02 No No </=SL- 4.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.40E+04 5.40E+04 Yes 1.18E+05 No 5.00E+03 Yes No EN- 5.40E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Lead 7439-92-1 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No NA -- 7.50E+00 Yes Yes >SL- 8.40E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 1.38E+05 No NA -- No EN- 4.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 8.40E+03 No 1.50E+02 Yes No </=BKG- 1.70E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 1.72E+01 Yes 1.00E+02 No No </=SL- 5.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes 2.80E+04 No NA -- No EN- 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.80E+04 6.80E+04 Yes 2.40E+05 No NA -- No EN- 6.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 4.90E+01 No No </=SL- 1.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.40E+01 9.40E+01 No 6.80E+01 Yes 5.00E+03 No No </=SL- 9.40E+01

P - AA-SLAY-2-82SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 5.00E+00 Yes Yes >SL- 3.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 5.60E+02 No 1.00E+02 Yes No </=BKG- 1.80E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No 6.60E+00 No 3.50E+01 No No </=SL- 5.20E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 1.40E+02 No No </=SL- 2.90E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.60E+04 J 1.60E+04 J No NA -- 3.50E+03 Yes Yes >SL- 1.60E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 2.00E+03 No No </=SL- 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 4.00E+00 No No </=SL- 9.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.00E+03 No No </=SL- 2.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.50E+01 6.50E+01 No NA -- 6.50E+02 No No </=SL- 6.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.70E+04 8.70E+04 Yes NA -- 5.00E+03 Yes No EN- 8.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.80E+04 5.80E+04 Yes NA -- NA -- No EN- 5.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 1.00E+02 No No </=SL- 1.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 J 1.70E+04 J Yes NA -- NA -- No EN- 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes NA -- NA -- No EN- 2.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 4.90E+01 No No </=SL- 3.60E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 5.00E+03 No No </=SL- 2.20E+02

P - AA-SLAY-3-110SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 5.80E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 7.00E+02 No No </=SL- 2.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 2.30E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 9.20E+00 9.20E+00 No 1.28E+01 No 3.50E+01 No No </=SL- 9.20E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 3.50E+00 3. 50E+00 No NA -- 6.00E+00 No No </=SL- 3.50E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 1.40E+02 No No </=SL- 3.80E+00

Phenol 108-95-2 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No NA -- 1.00E+02 No No </=SL- 7.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 2.50E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.10E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 2.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 2.00E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.00E+00 No No </=SL- 2.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 2.70E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 1.44E+06 No NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 6.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 5.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 2.20E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.60E+05

Lead 7439-92-1 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 6.00E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.40E+04 5.40E+04 Yes 4.00E+05 No NA -- No EN- 5.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.10E+03 6.10E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 6.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 2.30E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 6.60E+04 No NA -- No EN- 2.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 4.00E+05 No NA -- No EN- 1.80E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.60E+01 8.60E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 8.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.60E+03 9.60E+03 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 9.60E+03

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 88 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-SLAY-3-122SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.00E+02 No No </=SL- 1.70E+00

Benzene 71-43-2 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 5.10E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+02 No No </=SL- 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 2.00E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 1.28E+01 Yes 3.50E+01 No No </=SL- 1.60E+01

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 7.10E+00 7.10E+00 No NA -- 1.00E+01 No No </=SL- 7.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.90E+00 1. 90E+00 No NA -- 6.00E+00 No No </=SL- 1.90E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 1.40E+02 No No </=SL- 6.50E+00

Phenol 108-95-2 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 1.00E+02 No No </=SL- 6.80E+00

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No NA -- 7.00E+00 Yes Yes >SL- 4.90E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.20E+04 4.20E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 4.20E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 6.00E+00 No No </=SL- 4.00E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.30E+01 9.30E+01 No 7.20E+01 Yes 1.00E+01 Yes Yes >SL- 9.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.70E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No NA -- 4.00E+00 Yes Yes >SL- 4.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 7.90E+00 7.90E+00 No 5.40E+03 No 5.00E+00 Yes No </=BKG- 7.90E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.30E+05 3.30E+05 Yes 1.44E+06 No NA -- No EN- 3.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 1.00E+03

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 5.20E+02 No 1.00E+03 No No </=SL- 1.60E+02

Copper 7440-50-8 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 4.50E+02

Iron 7439-89-6 1 : 1 : 1 100.00 3.20E+05 3.20E+05 Yes 3.00E+05 Yes 5.00E+03 Yes No EN- 3.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 1.20E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.50E+04 7.50E+04 Yes 4.00E+05 No NA -- No EN- 7.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 1.30E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No 3.00E+02 Yes 1.00E+02 Yes Yes >SL- 5.70E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes 6.60E+04 No NA -- No EN- 2.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 4.00E+05 No NA -- No EN- 2.00E+05
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 1.90E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 1.40E+04

P - AA-SLAY-3-50SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.40E+03 4.40E+03 No NA -- 3.50E+03 Yes Yes >SL- 4.40E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 2.00E+03 No No </=SL- 5.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 3.90E+05 3.90E+05 Yes NA -- NA -- No EN- 3.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 1.00E+02 No No </=SL- 4.60E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 1.00E+03 No No </=SL- 9.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 6.50E+02 No No </=SL- 1.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes NA -- 5.00E+03 Yes No EN- 2.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 7.50E+00 Yes Yes >SL- 7.80E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes NA -- NA -- No EN- 8.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 1.00E+02 No No </=SL- 4.60E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- NA -- No EN- 2.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.00E+05 1.00E+05 Yes NA -- NA -- No EN- 1.00E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No NA -- 4.90E+01 No No </=SL- 8.40E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 7.30E+02 7.30E+02 No NA -- 5.00E+03 No No </=SL- 7.30E+02

P - AA-SLAY-3-70SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.35E+00 3.35E+00 No NA -- 7.00E+02 No No </=SL- 3.35E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.90E+04 3.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 3.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.35E+03 1.35E+03 No NA -- 2.00E+03 No No </=SL- 1.35E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 4.00E+00 No No </=SL- 2.60E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 5.00E+00 No No </=SL- 3.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes NA -- NA -- No EN- 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No NA -- 1.00E+02 Yes Yes >SL- 7.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.30E+01 6.30E+01 No NA -- 1.00E+03 No No </=SL- 6.30E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 6.50E+02 No No </=SL- 2.00E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.75E+05 1.75E+05 Yes NA -- 5.00E+03 Yes No EN- 1.75E+05

Lead 7439-92-1 1 : 1 : 1 100.00 8.30E+01 8.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 8.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.95E+04 5.95E+04 Yes NA -- NA -- No EN- 5.95E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.15E+03 5.15E+03 No NA -- 1.50E+02 Yes Yes >SL- 5.15E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.25E+02 2.25E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.25E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.95E+04 1.95E+04 Yes NA -- NA -- No EN- 1.95E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes NA -- NA -- No EN- 4.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.08E+02 1.08E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.08E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 5.70E+03 5.70E+03 No NA -- 5.00E+03 Yes Yes >SL- 5.70E+03

P - AA-SLAY-3-90SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+02 No No </=SL- 1.40E+00

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.50E+00 1. 50E+00 No NA -- 6.00E+00 No No </=SL- 1.50E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.80E+04 2.80E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.80E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.20E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 9.40E+02 9.40E+02 No NA -- 2.00E+03 No No </=SL- 9.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL- 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 5.00E+00 No No </=SL- 1.90E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.90E+05 2.90E+05 Yes NA -- NA -- No EN- 2.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 1.00E+03 No No </=SL- 3.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No NA -- 6.50E+02 No No </=SL- 3.40E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- 5.00E+03 Yes No EN- 1.40E+05

Lead 7439-92-1 1 : 1 : 1 100.00 8.50E+01 8.50E+01 No NA -- 7.50E+00 Yes Yes >SL- 8.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes NA -- NA -- No EN- 5.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.60E+03 5.60E+03 No NA -- 1.50E+02 Yes Yes >SL- 5.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN- 1.60E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN- 4.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No NA -- 5.00E+03 Yes Yes >SL- 1.70E+04

P - AA-SLAY-4-106SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 5.00E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 7.00E+02 No No </=SL- 2.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 7.00E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 1.28E+01 Yes 3.50E+01 No No </=SL- 1.30E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.80E-01 7.80E-01 No NA -- 2.80E+01 No No </=SL- 7.80E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No NA -- 1.40E+02 No No </=SL- 7.20E+00

Phenol 108-95-2 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No NA -- 1.00E+02 No No </=SL- 6.80E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.60E+04 1.60E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 1.60E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 2.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.50E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 4.00E+00 No No </=SL- 1.70E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 1.80E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 1.44E+06 No NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 5.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.40E+01 4.40E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 4.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 1.80E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 3.40E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.80E+04 5.80E+04 Yes 4.00E+05 No NA -- No EN- 5.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 2.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 2.50E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 6.60E+04 No NA -- No EN- 4.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 4.00E+05 No NA -- No EN- 1.70E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 5.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+04 1.60E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 1.60E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

P - AA-SLAY-4-126SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 5.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 5.70E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 7.20E+01 No 7.50E+01 No No </=SL- 1.10E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No 1.28E+01 Yes 3.50E+01 No No </=SL- 2.60E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.40E+02 No No </=SL- 1.50E+01

Phenol 108-95-2 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No NA -- 1.00E+02 No No </=SL- 5.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.20E+04 4.20E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 4.20E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 6.00E+00 Yes Yes >SL- 6.10E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 5.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL- 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 4.00E+00 No No </=SL- 3.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No 5.40E+03 No 5.00E+00 Yes No </=BKG- 6.70E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.50E+05 3.50E+05 Yes 1.44E+06 No NA -- No EN- 3.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 1.40E+03

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 8.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No 7.60E+01 Yes 6.50E+02 Yes Yes >SL- 6.90E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 2.80E+05

Lead 7439-92-1 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 8.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes 4.00E+05 No NA -- No EN- 7.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.40E+03 5.40E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 5.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No 3.00E+02 Yes 1.00E+02 Yes Yes >SL- 5.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 6.60E+04 No NA -- No EN- 3.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.00E+05 No NA -- No EN- 1.20E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 1.20E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 2.80E+04 2.80E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 2.80E+04

P - AA-SLAY-4-140SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL- 6.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.80E+02 9.80E+02 No 1.42E+03 No 1.00E+02 Yes No </=BKG- 9.80E+02

SVOCs

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 8.20E-01 8.20E-01 No NA -- 6.00E+02 No No </=SL- 8.20E-01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No 7.20E+01 No 7.50E+01 No No </=SL- 5.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 1.28E+01 Yes 3.50E+01 No No </=SL- 2.80E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.20E-01 5.20E-01 No NA -- 2.80E+01 No No </=SL- 5.20E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.40E+02 No No </=SL- 1.50E+01

Phenol 108-95-2 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No NA -- 1.00E+02 No No </=SL- 6.00E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL- 1.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG- 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.60E+02 6.60E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL- 6.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.00E+00 No No </=SL- 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No 5.40E+03 No 5.00E+00 No No </=SL- 1.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes 1.44E+06 No NA -- No EN- 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.70E+02 4.70E+02 No 2.40E+02 Yes 1.00E+02 Yes Yes >SL- 4.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 5.20E+02 No 1.00E+03 No No </=SL- 3.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No 7.60E+01 Yes 6.50E+02 No No </=SL- 3.60E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 3.00E+05 No 5.00E+03 Yes No EN- 1.30E+05

Lead 7439-92-1 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL- 4.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes 4.00E+05 No NA -- No EN- 7.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.40E+03 5.40E+03 No 5.60E+04 No 1.50E+02 Yes No </=BKG- 5.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 3.00E+02 No 1.00E+02 Yes No </=BKG- 2.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 6.60E+04 No NA -- No EN- 3.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 4.00E+05 No NA -- No EN- 1.80E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL- 6.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 6.00E+05 No 5.00E+03 Yes No </=BKG- 1.10E+04

P - AA-SLAY-4-46SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.50E+03 6.50E+03 No NA -- 3.50E+03 Yes Yes >SL- 6.50E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 2.00E+03 No No </=SL- 1.90E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.90E-01 3.90E-01 No NA -- 4.00E+00 No No </=SL- 3.90E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 5.00E+00 No No </=SL- 1.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.70E+05 3.70E+05 Yes NA -- NA -- No EN- 3.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.70E+02 3.70E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+03 No No </=SL- 1.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 6.50E+02 No No </=SL- 1.80E+02

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes NA -- 5.00E+03 Yes No EN- 2.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.50E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes NA -- NA -- No EN- 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- NA -- No EN- 1.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 4.90E+01 No No </=SL- 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 8.50E+03 8.50E+03 No NA -- 5.00E+03 Yes Yes >SL- 8.50E+03

P - AA-SLAY-4-66SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.50E-01 5.50E-01 No NA -- 5.00E+00 No No </=SL- 5.50E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+02 No No </=SL- 1.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 4.80E+00 No 1.00E+02 No No </=SL- 1.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No NA -- 3.50E+03 Yes Yes >SL- 2.20E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 6.00E+00 No No </=SL- 4.80E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 1.00E+01 Yes Yes >SL- 3.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.50E+02 7.50E+02 No NA -- 2.00E+03 No No </=SL- 7.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.00E+00 No No </=SL- 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No NA -- 5.00E+00 Yes Yes >SL- 5.10E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.40E+05 3.40E+05 Yes NA -- NA -- No EN- 3.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.60E+02 7.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 7.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 1.00E+03 No No </=SL- 2.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.30E+02 4.30E+02 No NA -- 6.50E+02 No No </=SL- 4.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- 5.00E+03 Yes No EN- 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 7.50E+00 Yes Yes >SL- 1.10E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.70E+04 6.70E+04 Yes NA -- NA -- No EN- 6.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 1.00E+02 Yes Yes >SL- 2.30E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes NA -- NA -- No EN- 1.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes NA -- NA -- No EN- 7.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 4.90E+01 No No </=SL- 4.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.20E+04 2.20E+04 No NA -- 5.00E+03 Yes Yes >SL- 2.20E+04

P - AA-SLAY-4-86SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 4.60E-01 Yes 5.00E+00 Yes Yes >SL- 1.40E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.00E+02 No No </=SL- 1.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 9.00E+02 Yes 1.00E+02 Yes Yes >SL- 1.90E+03

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 1.96E+01 No 7.50E+01 No No </=SL- 1.90E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 6.40E+01 6.40E+01 No 1.08E+01 Yes 3.50E+01 Yes Yes >SL- 6.40E+01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.40E+00 2. 40E+00 No NA -- 6.00E+00 No No </=SL- 2.40E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.40E+02 No No </=SL- 3.80E+01

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 7.00E+01 No No </=SL- 2.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.90E+04 1.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 2.00E+03 No No </=SL- 1.40E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 4.00E+00 No No </=SL- 1.60E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 5.00E+00 No No </=SL- 2.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.40E+02 4.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 4.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 1.00E+03 No No </=SL- 3.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 6.50E+02 No No </=SL- 1.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 8.90E+04 8.90E+04 Yes NA -- 5.00E+03 Yes No EN- 8.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes NA -- NA -- No EN- 4.80E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.60E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.70E+04 2.70E+04 Yes NA -- NA -- No EN- 2.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 4.90E+01 Yes Yes >SL- 5.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.60E+03 5.60E+03 No NA -- 5.00E+03 Yes Yes >SL- 5.60E+03

P - BDRK-P-1SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 2 : 5 : 5 40.00 2.00E+00 4.10E+00 No NA -- 4.20E+03 No No </=SL10-10 3.05E+00

Acetone 67-64-1 2 : 5 : 5 40.00 1.30E+01 3.80E+01 No NA -- 6.30E+03 No No </=SL25-25 2.55E+01

Benzene 71-43-2 5 : 5 : 5 100.00 8.10E-01 2.10E+01 No 6.80E+00 Yes 5.00E+00 Yes Yes >SL1-1 6.64E+00

Carbon Disulfide 75-15-0 4 : 5 : 5 80.00 8.00E-01 2.20E+00 No NA -- 7.00E+02 No No </=SL1-1 1.48E+00

Chlorobenzene 108-90-7 4 : 5 : 5 80.00 2.00E+00 7.80E+00 No 1.42E+03 No 1.00E+02 No No </=SL1-1 3.90E+00

Chloroform 67-66-3 1 : 5 : 5 20.00 7.10E+00 7.10E+00 No NA -- 8.00E+01 No No </=SL1-1 7.10E+00

Chloromethane 74-87-3 1 : 4 : 5 25.00 5.60E-01 5.60E-01 No NA -- 1.60E+02 No No </=SL1-1 5.60E-01

Dichloromethane 75-09-2 1 : 5 : 5 20.00 1.30E+00 1.30E+00 No NA -- 5.00E+00 No No </=SL5-5 1.30E+00

Toluene 108-88-3 3 : 5 : 5 60.00 8.90E-01 1.20E+00 No NA -- 1.00E+03 No No </=SL1-1 1.03E+00

Xylenes, Total 1330-20-7 1 : 5 : 5 20.00 3.80E-01 3.80E-01 No NA -- 1.00E+04 No No </=SL2-13 3.80E-01

SVOCs

4-Chloroaniline 106-47-8 1 : 4 : 5 25.00 1.10E+00 1.10E+00 No NA -- 2.80E+01 No No </=SL20-20 1.10E+00

Benzo(a)pyrene 50-32-8 1 : 4 : 5 25.00 1.30E+00 J 1.30E+00 J No NA -- 2.00E-01 Yes Yes >SL9.6-10 1.30E+00

Benzo(b)fluoranthene 205-99-2 1 : 4 : 5 25.00 1.60E+00 J 1.60E+00 J No NA -- 1.80E-01 Yes Yes >SL9.6-10 1.60E+00

Benzo(g,h,i)perylene 191-24-2 2 : 4 : 5 50.00 1.00E+00 1.80E+00 J No NA -- 2.10E+02 No No </=SL9.6-10 1.40E+00

Benzo(k)fluoranthene 207-08-9 1 : 4 : 5 25.00 1.80E+00 J 1.80E+00 J No NA -- 1.70E-01 Yes Yes >SL9.6-10 1.80E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 5 25.00 1.30E+00 J 1.30E+00 J No NA -- 6.00E+00 No No </=SL9.6-10 1.30E+00

Chrysene 218-01-9 1 : 4 : 5 25.00 6.80E-01 J 6.80E-01 J No NA -- 1.50E+00 No No </=SL9.6-10 6.80E-01

Dibenzo(a,h)anthracene 53-70-3 2 : 4 : 5 50.00 8.90E-01 1.50E+00 J No NA -- 3.00E-01 Yes Yes >SL9.6-10 1.20E+00

Di-n-octylphthalate 117-84-0 1 : 4 : 5 25.00 1.10E+00 J 1.10E+00 J No NA -- 1.40E+02 No No </=SL9.6-10 1.10E+00

Indeno(1,2,3-cd)pyrene 193-39-5 2 : 4 : 5 50.00 9.90E-01 J 1.30E+00 J No NA -- 4.30E-01 Yes Yes >SL9.6-10 1.15E+00

Phenol 108-95-2 1 : 5 : 5 20.00 2.70E+00 2.70E+00 No NA -- 1.00E+02 No No </=SL9.6-10 2.70E+00

Pesticide

alpha-BHC 319-84-6 1 : 4 : 5 25.00 2.40E-02 J 2.40E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 2.40E-02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Endrin Aldehyde 7421-93-4 1 : 4 : 5 25.00 1.30E-02 J 1.30E-02 J No NA -- 2.00E+00 No No </=SL0.1-0.1 1.30E-02

Heptachlor 76-44-8 1 : 4 : 5 25.00 6.30E-03 J 6.30E-03 J No NA -- 4.00E-01 No No </=SL0.046-0.05 6.30E-03

Herbicide

2,4-D 94-75-7 1 : 5 : 5 20.00 2.80E-01 2.80E-01 No NA -- 7.00E+01 No No </=SL0.5-0.5 2.80E-01

MCPA 94-74-6 1 : 5 : 5 20.00 5.20E+01 J 5.20E+01 J No NA -- 3.50E+00 Yes Yes >SL120-120 5.20E+01

MCPP 93-65-2 1 : 5 : 5 20.00 1.20E+02 1.20E+02 No NA -- 7.00E+00 Yes Yes >SL120-120 1.20E+02

Pentachlorophenol 87-86-5 1 : 5 : 5 20.00 1.70E+00 1.70E+00 No NA -- 1.00E+00 Yes Yes >SL1-1 1.70E+00

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 1.50E+03 1.80E+04 No 1.26E+04 Yes 3.50E+03 Yes Yes >SL200-200 5.84E+03

Antimony 7440-36-0 1 : 5 : 5 20.00 3.90E+00 3.90E+00 No NA -- 6.00E+00 No No </=SL20-20 3.90E+00

Arsenic 7440-38-2 1 : 5 : 5 20.00 3.40E+01 3.40E+01 No 7.20E+01 No 1.00E+01 Yes No </=BKG10-10 3.40E+01

Barium 7440-39-3 5 : 5 : 5 100.00 1.10E+02 3.00E+02 No 3.00E+02 No 2.00E+03 No No </=SL10-10 1.92E+02

Beryllium 7440-41-7 3 : 5 : 5 60.00 1.50E-01 1.20E+00 No NA -- 4.00E+00 No No </=SL4-4 5.70E-01

Cadmium 7440-43-9 2 : 5 : 5 40.00 7.30E-01 2.80E+00 No 5.40E+03 No 5.00E+00 No No </=SL5-5 1.76E+00

Calcium 7440-70-2 5 : 5 : 5 100.00 1.10E+05 1.30E+06 Yes 1.44E+06 No NA -- No EN500-5000 4.56E+05

Chromium 7440-47-3 5 : 5 : 5 100.00 6.10E+00 9.00E+01 No 2.40E+02 No 1.00E+02 No No </=SL10-10 3.07E+01

Cobalt 7440-48-4 3 : 5 : 5 60.00 2.00E+00 7.10E+00 No 5.20E+02 No 1.00E+03 No No </=SL10-10 3.77E+00

Copper 7440-50-8 4 : 5 : 5 80.00 5.20E+00 3.80E+01 No 7.60E+01 No 6.50E+02 No No </=SL20-20 1.96E+01

Iron 7439-89-6 5 : 5 : 5 100.00 2.00E+03 3.00E+04 J Yes 3.00E+05 No 5.00E+03 Yes No EN50-50 9.74E+03

Lead 7439-92-1 5 : 5 : 5 100.00 2.60E+00 1.70E+01 No 1.04E+01 Yes 7.50E+00 Yes Yes >SL5-5 6.82E+00

Magnesium 7439-95-4 5 : 5 : 5 100.00 1.90E+04 8.50E+04 Yes 4.00E+05 No NA -- No EN500-500 3.80E+04

Manganese 7439-96-5 5 : 5 : 5 100.00 5.10E+01 7.80E+02 No 5.60E+04 No 1.50E+02 Yes No </=BKG10-10 2.48E+02

Mercury 7439-97-6 3 : 5 : 5 60.00 8.80E-02 1.10E-01 J No NA -- 2.00E+00 No No </=SL0.2-0.2 1.03E-01

Nickel 7440-02-0 5 : 5 : 5 100.00 7.20E+00 5.80E+01 No 3.00E+02 No 1.00E+02 No No </=SL40-40 2.50E+01

Potassium 7440-09-7 5 : 5 : 5 100.00 1.10E+04 1.80E+04 Yes 6.60E+04 No NA -- No EN1000-1000 1.44E+04

Selenium 7782-49-2 3 : 5 : 5 60.00 5.50E+00 1.50E+01 No NA -- 5.00E+01 No No </=SL10-10 8.93E+00

Sodium 7440-23-5 5 : 5 : 5 100.00 1.40E+05 5.00E+05 Yes 4.00E+05 Yes NA -- No EN500-5000 3.88E+05

Vanadium 7440-62-2 4 : 5 : 5 80.00 4.00E+00 5.20E+01 No 3.60E+01 Yes 4.90E+01 Yes Yes >SL10-10 2.10E+01

Zinc 7440-66-6 4 : 5 : 5 80.00 2.60E+01 1.90E+02 No 6.00E+05 No 5.00E+03 No No </=SL20-20 8.00E+01

P - OSAA-1-106SiteDeep Groundwater

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 7.00E+01 No No </=SL1-1 2.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.20E+03 No No </=SL10-10 2.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 1.80E+03 No 1.00E+02 Yes No </=BKG1-1 1.70E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No 4.80E+01 No 3.50E+01 No No </=SL9.4-9.4 3.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No 1.22E+04 No 3.50E+03 Yes No </=BKG200-200 4.20E+03

Barium 7440-39-3 1 : 1 : 1 100.00 1.80E+02 J 1.80E+02 J No 4.00E+02 No 2.00E+03 No No </=SL10-10 1.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes 3.60E+05 No NA -- No EN500-500 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.10E+01 J 5.10E+01 J No 1.80E+02 No 1.00E+02 No No </=SL10-10 5.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No 2.40E+01 No 1.00E+03 No No </=SL10-10 6.30E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 9.00E+01 No 6.50E+02 No No </=SL20-20 1.90E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 7.20E+04 No 5.00E+03 Yes No EN50-50 3.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No 5.20E+01 No 7.50E+00 No No </=SL5-5 6.20E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes 9.40E+04 No NA -- No EN500-500 5.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 8.90E+02 J 8.90E+02 J No 2.60E+03 No 1.50E+02 Yes No </=BKG10-10 8.90E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 7.20E+01 No 1.00E+02 No No </=SL40-40 2.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 3.40E+04 No NA -- No EN1000-1000 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes 1.32E+05 Yes NA -- No EN20000-20000 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.50E+00 J 9.50E+00 J No 5.80E+01 No 4.90E+01 No No </=SL10-10 9.50E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 5.60E+02 J 5.60E+02 J No 8.00E+02 No 5.00E+03 No No </=SL20-20 5.60E+02

P - OSAA-1-46SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 4.20E+03 No No </=SL10-10 1.80E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.10E+03 9.10E+03 No 5.80E+04 No 3.50E+03 Yes No </=BKG200-200 9.10E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 9.80E+01 No 1.00E+01 Yes No </=BKG10-10 1.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.60E+02 J 3.60E+02 J No 3.00E+03 No 2.00E+03 No No </=SL10-10 3.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes 6.00E+05 No NA -- No EN500-500 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.70E+01 J 6.70E+01 J No 9.40E+02 No 1.00E+02 No No </=SL10-10 6.70E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 6.80E+01 No 1.00E+03 No No </=SL10-10 1.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 2.40E+02 No 6.50E+02 No No </=SL20-20 2.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes 2.80E+05 No 5.00E+03 Yes No EN50-50 4.70E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 2.20E+02 No 7.50E+00 Yes No </=BKG5-5 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.80E+04 6.80E+04 Yes 1.26E+05 No NA -- No EN500-500 6.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 J 1.90E+03 J No 6.00E+03 No 1.50E+02 Yes No </=BKG10-10 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No 2.80E+02 No 1.00E+02 No No </=SL40-40 5.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 4.00E+04 No NA -- No EN1000-1000 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.20E+04 7.20E+04 Yes 1.46E+05 No NA -- No EN0000-10000 7.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.30E+01 J 2.30E+01 J No 1.60E+02 No 4.90E+01 No No </=SL10-10 2.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.90E+02 J 6.90E+02 J No 3.00E+03 No 5.00E+03 No No </=SL20-20 6.90E+02

P - OSAA-1-66SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.00E+02 No No </=SL2-2 1.50E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No 5.80E+04 No 3.50E+03 Yes No </=BKG200-200 2.50E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 2.80E+01 No 1.00E+01 Yes No </=BKG10-10 2.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.80E+02 J 8.80E+02 J No 1.18E+03 No 2.00E+03 No No </=SL10-10 8.80E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 3.40E+00 No 4.00E+00 No No </=SL4-4 1.70E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.90E+05 2.90E+05 Yes 5.00E+05 No NA -- No EN500-500 2.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.70E+02 J 2.70E+02 J No 1.14E+02 Yes 1.00E+02 Yes Yes >SL10-10 2.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No 3.00E+01 Yes 1.00E+03 No No </=SL10-10 3.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 8.40E+01 8.40E+01 No 6.80E+01 Yes 6.50E+02 No No </=SL20-20 8.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes 1.30E+05 No 5.00E+03 Yes No EN50-50 8.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No 5.20E+01 No 7.50E+00 Yes No </=BKG5-5 5.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 1.22E+05 No NA -- No EN500-500 7.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+03 J 2.00E+03 J No 4.20E+03 No 1.50E+02 Yes No </=BKG10-10 2.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 1.04E+02 Yes 1.00E+02 Yes Yes >SL40-40 1.90E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 2.80E+04 No NA -- No EN1000-1000 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.20E+04 7.20E+04 Yes 1.12E+05 No NA -- No EN0000-10000 7.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.70E+01 J 6.70E+01 J No 1.64E+02 No 4.90E+01 Yes No </=BKG10-10 6.70E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+03 J 2.00E+03 J No 4.40E+02 Yes 5.00E+03 No No </=SL20-20 2.00E+03

P - OSAA-1-86SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 4.20E+03 No No </=SL10-10 2.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.90E+03 7.90E+03 No 4.40E+04 No 3.50E+03 Yes No </=BKG200-200 7.90E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No 3.80E+01 No 1.00E+01 No No </=SL10-10 6.60E+00

Barium 7440-39-3 1 : 1 : 1 100.00 3.60E+02 J 3.60E+02 J No 1.14E+03 No 2.00E+03 No No </=SL10-10 3.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 5.60E+05 No NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.50E+01 J 9.50E+01 J No 7.60E+02 No 1.00E+02 No No </=SL10-10 9.50E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No 5.80E+01 No 1.00E+03 No No </=SL10-10 6.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 2.20E+02 No 6.50E+02 No No </=SL20-20 3.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 2.20E+05 No 5.00E+03 Yes No EN50-50 4.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No 1.86E+02 No 7.50E+00 Yes No </=BKG5-5 8.90E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.40E+04 4.40E+04 Yes 1.24E+05 No NA -- No EN500-500 4.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+03 J 1.00E+03 J No 5.20E+03 No 1.50E+02 Yes No </=BKG10-10 1.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No 2.20E+02 No 1.00E+02 No No </=SL40-40 4.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 2.80E+04 No NA -- No EN1000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.20E+04 7.20E+04 Yes 1.02E+05 No NA -- No EN1000-1000 7.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+01 J 1.60E+01 J No 1.30E+02 No 4.90E+01 No No </=SL10-10 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+03 J 1.80E+03 J No 3.40E+03 No 5.00E+03 No No </=SL20-20 1.80E+03

P - SA2-MW-1-DSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 9.80E+00 9.80E+00 No NA -- 5.00E+00 Yes Yes >SL1-1 9.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.80E+02 6.80E+02 No 5.60E+02 Yes 1.00E+02 Yes Yes >SL10-10 6.80E+02

Toluene 108-88-3 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 1.00E+03 No No </=SL1-1 6.50E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No NA -- 6.00E+02 No No </=SL9.4-9.4 3.10E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 6.00E+02 No No </=SL9.4-9.4 2.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 3.60E+00 Yes 7.50E+01 No No </=SL9.4-9.4 3.50E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No 6.60E+00 No 3.50E+01 No No </=SL9.4-9.4 4.60E+00

4-Chlorophenol 106-48-9 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 3.00E+01 No No </=SL- 3.80E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.70E+01 7.70E+01 No NA -- 3.50E+03 No No </=SL200-200 7.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 2.00E+03 No No </=SL10-10 4.00E+01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL5-5 1.50E+00

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 101 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 5.50E+05 5.50E+05 Yes NA -- NA -- No EN500-500 5.50E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+03 No No </=SL10-10 1.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 9.20E+04 9.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 9.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN500-500 1.40E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 1.50E+04 1.50E+04 No NA -- 1.50E+02 Yes Yes >SL10-10 1.50E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 8.30E+00 8.30E+00 No NA -- 1.00E+02 No No </=SL40-40 8.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 2.90E+04 J 2.90E+04 J Yes NA -- NA -- No EN1000-1000 2.90E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes NA -- NA -- No EN20000-20000 1.80E+05

Zinc 7440-66-6 1 : 1 : 1 100.00 3.40E+04 3.40E+04 No NA -- 5.00E+03 Yes Yes >SL20-20 3.40E+04

P - SA2-MW-1-MSiteDeep Groundwater

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 4.55E+02 4.55E+02 No NA -- 2.00E+03 No No </=SL10-10 4.55E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.70E+05 2.70E+05 Yes NA -- NA -- No EN500-500 2.70E+05

Iron 7439-89-6 1 : 1 : 1 100.00 3.75E+04 3.75E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.75E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes NA -- NA -- No EN500-500 5.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.15E+03 3.15E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 3.15E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.35E+01 3.35E+01 No NA -- 1.00E+02 No No </=SL40-40 3.35E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.60E+03 9.60E+03 Yes NA -- NA -- No EN1000-1000 9.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 8.65E+04 8.65E+04 Yes NA -- NA -- No EN20000-20000 8.65E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No NA -- 5.00E+03 No No </=SL20-20 7.20E+00

P - SA2-MW-2-DSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 5.00E+00 Yes Yes >SL2-2 1.70E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No 5.60E+02 Yes 1.00E+02 Yes Yes >SL5-5 5.70E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 3.60E+00 No 7.50E+01 No No </=SL10-10 2.60E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No 6.60E+00 No 3.50E+01 No No </=SL10-10 5.10E+00

2-Toluidine 95-53-4 1 : 1 : 1 100.00 7.10E-01 7.10E-01 No NA -- 3.50E-01 Yes Yes >SL10-10 7.10E-01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 8.80E+02 8.80E+02 No NA -- 2.80E+01 Yes Yes >SL100-100 8.80E+02

4-Chlorophenol 106-48-9 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No NA -- 3.00E+01 No No </=SL- 5.90E+00

Aniline, 2-ethyl- 587-02-0 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- NA -- No SL NA- 6.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.10E+00 1. 10E+00 No NA -- 6.00E+00 No No </=SL10-10 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Caprolactam 105-60-2 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No NA -- 3.50E+03 No No </=SL10-10 5.10E+00

Phenol 108-95-2 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No NA -- 1.00E+02 No No </=SL10-10 7.20E+00

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 2.00E+03 No No </=SL10-10 1.30E+03

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes NA -- NA -- No EN500-500 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 1.00E+02 No No </=SL10-10 2.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 6.50E+02 No No </=SL20-20 1.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 1.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No NA -- 1.50E+02 Yes Yes >SL10-10 6.00E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 1.00E+02 No No </=SL40-40 3.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN20000-20000 1.20E+05

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- NA -- No EN20000-20000 1.70E+05

Zinc 7440-66-6 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 5.00E+03 No No </=SL20-20 6.50E+00

P - SA2-MW-2-MSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL1-1 1.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.00E+02 No No </=SL1-1 2.30E+01

SVOCs

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 9.90E-01 9.90E-01 No NA -- 3.50E+02 No No </=SL9.4-9.4 9.90E-01

Acetophenone 98-86-2 1 : 1 : 1 100.00 8.50E-01 8.50E-01 No NA -- NA -- No SL NA9.4-9.4 8.50E-01

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 9.30E-01 9. 30E-01 No NA -- 6.00E+00 No No </=SL9.4-9.4 9.30E-01

Cresol o,m,p 1319-77-3 1 : 1 : 1 100.00 9.90E-01 9.90E-01 No NA -- 3.50E+02 No No </=SL9.4-9.4 9.90E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No NA -- 2.00E+03 No No </=SL10-10 4.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes NA -- NA -- No EN500-500 1.80E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.30E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes NA -- NA -- No EN500-500 3.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+02 No No </=SL40-40 3.00E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 8.00E+03 8.00E+03 Yes NA -- NA -- No EN1000-1000 8.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes NA -- NA -- No EN20000-20000 7.90E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 5.00E+03 No No </=SL20-20 4.80E+00

P - SA2-MW-3-DSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 5.00E+00 Yes Yes >SL1-1 5.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 5.60E+02 No 1.00E+02 Yes No </=BKG2-2 2.30E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No 6.60E+00 No 3.50E+01 No No </=SL9.7-9.7 4.00E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 2.80E+01 Yes Yes >SL19-19 2.90E+01

Caprolactam 105-60-2 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 3.50E+03 No No </=SL9.7-9.7 3.30E+00

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 2.00E+03 No No </=SL10-10 2.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN500-500 2.40E+05

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- 5.00E+03 Yes No EN50-50 1.10E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes NA -- NA -- No EN500-500 7.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.80E+02 5.80E+02 No NA -- 1.50E+02 Yes Yes >SL10-10 5.80E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- NA -- No EN1000-1000 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes NA -- NA -- No EN20000-20000 1.30E+05

Zinc 7440-66-6 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 5.00E+03 No No </=SL20-20 1.80E+01

P - SA2-MW-3-MSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 7.80E-01 7.80E-01 No NA -- 5.00E+00 No No </=SL1-1 7.80E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No NA -- 2.00E+03 No No </=SL10-10 4.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN500-500 2.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes NA -- 5.00E+03 Yes No EN50-50 2.00E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes NA -- NA -- No EN500-500 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 1.00E+02 No No </=SL40-40 4.50E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN1000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- NA -- No EN1000-1000 4.30E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 5.00E+03 No No </=SL20-20 3.30E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-1-100SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 4.20E+03 No 1.00E+02 Yes No </=BKG2-2 2.00E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No 4.40E+03 No 7.50E+01 No No </=SL10-10 7.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No 2.80E+01 No 3.50E+01 No No </=SL10-10 4.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No 4.20E+03 No 2.80E+01 No No </=SL20-20 5.20E+00

Q Central - AA-Q-1-110SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 8.60E+00 Yes 5.00E+00 Yes Yes >SL1-1 1.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 1.14E+03 No 1.00E+02 Yes No </=BKG1-1 1.30E+02

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.10E-01 J 2.10E-01 J No NA -- 1.60E+02 No No </=SL1-1 2.10E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 7.00E+02 No No </=SL1-1 8.90E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.90E-01 3.90E-01 No NA -- 1.00E+03 No No </=SL1-1 3.90E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 2.00E+00 Yes Yes >SL1-1 3.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.00E+04 No No </=SL2-2 2.00E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No 4.60E+01 No 6.00E+02 No No </=SL10-10 3.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No 3.60E+03 No 7.50E+01 No No </=SL10-10 3.20E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No 3.40E+01 No 3.50E+01 No No </=SL10-10 3.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.80E+01 No No </=SL20-20 1.60E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.40E+02 No No </=SL10-10 2.00E+00

Q Central - AA-Q-1-120SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 3.60E+00 Yes 5.00E+00 Yes Yes >SL2-2 2.80E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 7.20E+02 No 1.00E+02 Yes No </=BKG2-2 3.10E+02

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 7.00E+02 No No </=SL2-2 2.10E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 2.00E+00 Yes Yes >SL2-2 2.90E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No 3.20E+01 No 6.00E+02 No No </=SL10-10 7.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No 3.00E+03 No 7.50E+01 No No </=SL10-10 6.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.94E+01 No 3.50E+01 No No </=SL10-10 1.00E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 1.96E+01 Yes 2.80E+01 No No </=SL20-20 2.70E+01

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 1.38E+00 No 2.10E+02 No No </=SL10-10 1.00E+00

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 1.00E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 4.30E-01 Yes Yes >SL10-10 1.00E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No NA -- 1.40E+02 No No </=SL10-10 5.90E+00

Phenol 108-95-2 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No NA -- 1.00E+02 No No </=SL10-10 3.40E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+04 J 3.00E+04 J No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 3.00E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 4.00E+00 No No </=SL4-4 1.90E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 9.40E-01 9.40E-01 No 4.00E+00 No 5.00E+00 No No </=SL5-5 9.40E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.00E+05 3.00E+05 Yes 6.80E+05 No NA -- No EN500-500 3.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL10-10 5.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No 3.00E+00 Yes 1.00E+03 No No </=SL10-10 3.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 5.00E+01 Yes 6.50E+02 No No </=SL20-20 1.40E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 4.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.10E+04 8.10E+04 Yes 2.40E+05 No NA -- No EN500-500 8.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 2.40E+03 No 1.50E+02 Yes No </=BKG10-10 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.20E+01 Yes 1.00E+02 Yes Yes >SL40-40 1.30E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 J 2.40E+04 J Yes 2.20E+04 Yes NA -- No EN1000-1000 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 6.10E+04 J 6.10E+04 J Yes 1.22E+05 No NA -- No EN500-500 6.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.90E+01 7.90E+01 No NA -- 4.90E+01 Yes Yes >SL10-10 7.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 4.40E+02 4.40E+02 No 4.60E+02 No 5.00E+03 No No </=SL20-20 4.40E+02

Q Central - AA-Q-1-127.5SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 3.60E+00 Yes 5.00E+00 Yes Yes >SL5-5 3.30E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.75E+02 9.75E+02 No 7.20E+02 Yes 1.00E+02 Yes Yes >SL10-10 9.75E+02

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.70E+00 J 2.70E+00 J No NA -- 1.60E+02 No No </=SL5-5 2.70E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 7.00E+02 No No </=SL5-5 6.70E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.00E+03 No No </=SL5-5 1.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.55E+00 4.55E+00 No NA -- 2.00E+00 Yes Yes >SL5-5 4.55E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.95E+01 1.95E+01 No NA -- 1.00E+04 No No </=SL10-10 1.95E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 4.35E+02 4.35E+02 No 3.20E+01 Yes 6.00E+02 No No </=SL100-100 4.35E+02

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 3.00E+03 No 7.50E+01 No No </=SL100-100 1.90E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.85E+03 2.85E+03 No 1.96E+01 Yes 2.80E+01 Yes Yes >SL200-400 2.85E+03

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 5.60E-02 J 5.60E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 5.60E-02

Dieldrin 60-57-1 1 : 1 : 1 100.00 7.60E-02 J 7.60E-02 J No NA -- 9.00E+00 No No </=SL0.1-0.1 7.60E-02

Endosulfan II 33213-65-9 1 : 0 : 1 4.00E-02 J 4.00E-02 J No NA -- 4.20E+01 No No </=SL0.1-0.1 4.00E-02

Endosulfan Sulfate 1031-07-8 1 : 0 : 1 5.10E-02 J 5.10E-02 J No NA -- 4.20E+01 No No </=SL0.1-0.1 5.10E-02

Endrin 72-20-8 1 : 0 : 1 5.50E-02 J 5.50E-02 J No NA -- 2.00E+00 No No </=SL0.1-0.1 5.50E-02

Heptachlor Epoxide 1024-57-3 1 : 0 : 1 4.50E-01 J 4.50E-01 J No NA -- 2.00E-01 Yes Yes >SL0.05-0.05 4.50E-01

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 7.00E+01 No No </=SL0.5-0.5 2.40E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.20E+04 J 2.20E+04 J No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 2.20E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 6.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 4.00E+00 No No </=SL4-4 2.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 4.00E+00 No 5.00E+00 No No </=SL5-5 1.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes 6.80E+05 No NA -- No EN500-500 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.75E+02 1.75E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL10-10 1.75E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 3.00E+00 Yes 1.00E+03 No No </=SL10-10 2.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.35E+01 7.35E+01 No 5.00E+01 Yes 6.50E+02 No No </=SL20-20 7.35E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.60E+04 8.60E+04 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 8.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 4.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.80E+04 7.80E+04 Yes 2.40E+05 No NA -- No EN500-500 7.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.65E+03 3.65E+03 No 2.40E+03 Yes 1.50E+02 Yes Yes >SL10-10 3.65E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.50E+01 7.50E+01 No 2.20E+01 Yes 1.00E+02 No No </=SL40-40 7.50E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.20E+04 J 3.20E+04 J Yes 2.20E+04 Yes NA -- No EN1000-1000 3.20E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No NA -- 5.00E+01 No No </=SL10-10 5.60E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 6.60E+04 J 6.60E+04 J Yes 1.22E+05 No NA -- No EN500-500 6.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No NA -- 4.90E+01 Yes Yes >SL10-10 7.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No 4.60E+02 No 5.00E+03 No No </=SL20-20 3.60E+02

Q Central - AA-Q-1-50SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No 1.04E+00 Yes 7.00E+02 No No </=SL1-1 5.60E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No 2.80E+00 No 7.00E+01 No No </=SL2-2 9.60E-01

Acetone 67-64-1 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No NA -- 6.30E+03 No No </=SL25-25 1.10E+01

Benzene 71-43-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 2.40E+00 No 5.00E+00 No No </=SL1-1 2.40E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.70E-01 3.70E-01 No NA -- 7.00E+02 No No </=SL1-1 3.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 3.20E+02 No 1.00E+02 Yes No </=BKG1-1 1.30E+02

Chloroethane 75-00-3 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 4.60E+00 No No </=SL1-1 1.30E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No NA -- 1.60E+02 No No </=SL1-1 9.60E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 7.00E+02 No No </=SL1-1 1.00E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 2.00E+00 No No </=SL1-1 7.20E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 6.00E+02 No No </=SL10-10 1.10E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 6.00E+02 No No </=SL10-10 2.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 7.50E+01 No No </=SL10-10 3.00E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 2.10E+01 No No </=SL10-10 1.00E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 3.50E+01 No No </=SL10-10 3.20E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 2.80E+01 Yes Yes >SL20-20 1.30E+02

Pesticide

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 100.00 1.10E-02 J 1.10E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 1.10E-02

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 1.70E-01 J 1.70E-01 J No NA -- 5.00E+01 No No </=SL0.5-0.5 1.70E-01

2,4-D 94-75-7 1 : 1 : 1 100.00 6.70E-01 J 6.70E-01 J No NA -- 7.00E+01 No No </=SL0.5-0.5 6.70E-01

2,4-DB 94-82-6 1 : 1 : 1 100.00 8.90E-01 J 8.90E-01 J No NA -- 2.90E+02 No No </=SL0.5-0.5 8.90E-01

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.50E+00 J 1.50E+00 J No NA -- 2.90E+02 No No </=SL6-6 1.50E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.70E+04 J 3.70E+04 J No NA -- 3.50E+03 Yes Yes >SL200-200 3.70E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 6.00E+00 No No </=SL20-20 5.70E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)

Is Max 
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Ground 
Water SL (f)
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Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+01 Yes Yes >SL10-10 1.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No NA -- 2.00E+03 No No </=SL10-10 6.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 4.00E+00 Yes Yes >SL4-4 6.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 5.00E+00 Yes Yes >SL5-5 7.60E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.80E+05 2.80E+05 Yes NA -- NA -- No EN500-500 2.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No NA -- 1.00E+03 No No </=SL10-10 2.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 8.30E+01 8.30E+01 No NA -- 6.50E+02 No No </=SL20-20 8.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- 5.00E+03 Yes No EN50-50 1.10E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 7.50E+00 Yes Yes >SL5-5 1.60E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.80E+03 4.80E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 4.80E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 1.50E-01 1.50E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 1.50E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL40-40 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 J 2.10E+04 J Yes NA -- NA -- No EN1000-1000 2.10E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 5.00E+01 No No </=SL10-10 7.40E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 6.60E+04 J 6.60E+04 J Yes NA -- NA -- No EN500-500 6.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 4.90E+01 Yes Yes >SL10-10 1.70E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No NA -- 5.00E+03 No No </=SL20-20 1.00E+03

Q Central - AA-Q-1-60SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.35E+00 4.35E+00 No NA -- 7.00E+02 No No </=SL1-1 4.35E+00

Acetone 67-64-1 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 6.30E+03 No No </=SL25-25 1.60E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.50E+00 J 2.50E+00 J No 7.00E-01 Yes 7.00E+02 No No </=SL1-1 2.50E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.35E+02 2.35E+02 No 6.20E+01 Yes 1.00E+02 Yes Yes >SL2-2 2.35E+02

Chloroethane 75-00-3 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 4.60E+00 No No </=SL1-1 8.40E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 6.00E+02 No No </=SL10-10 8.00E+00

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 6.00E+02 No No </=SL10-10 1.50E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.05E+01 2.05E+01 No NA -- 7.50E+01 No No </=SL10-10 2.05E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.95E+00 2.95E+00 No NA -- 3.50E+01 No No </=SL10-10 2.95E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No NA -- 2.80E+01 Yes Yes >SL20-20 7.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-1-70SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 8.80E-01 Yes 7.00E+02 No No </=SL1-1 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 3.00E+02 No 1.00E+02 No No </=SL1-1 1.00E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 6.00E+02 No No </=SL10-10 4.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No NA -- 7.50E+01 No No </=SL10-10 9.60E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 3.50E+01 No No </=SL10-10 1.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 2.80E+01 No No </=SL20-20 1.40E+01

Q Central - AA-Q-1-80SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 7.00E+02 No No </=SL2-2 2.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.60E+03 No 1.00E+02 Yes No </=BKG2-2 1.30E+02

Chloroethane 75-00-3 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No NA -- 4.60E+00 No No </=SL2-2 6.90E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No 1.00E+01 No 6.00E+02 No No </=SL10-10 5.60E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 3.40E+02 No 7.50E+01 No No </=SL10-10 1.20E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 4.40E+00 No 2.10E+01 No No </=SL10-10 1.00E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 2.80E+01 No 3.50E+01 No No </=SL10-10 2.40E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 9.40E+02 No 2.80E+01 Yes No </=BKG20-20 5.50E+01

Anthracene 120-12-7 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No NA -- 2.10E+03 No No </=SL10-10 6.20E-01

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 3.70E+00 J 3.70E+00 J No NA -- 1.80E-01 Yes Yes >SL10-10 3.70E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.10E+02 No No </=SL10-10 1.20E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 1.70E-01 Yes Yes >SL10-10 8.40E-01

Benzyl Butyl Phthalate 85-68-7 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 1.40E+03 No No </=SL10-10 6.60E-01

Chrysene 218-01-9 1 : 1 : 1 100.00 5.80E-01 5.80E-01 No NA -- 1.50E+00 No No </=SL10-10 5.80E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 2.80E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 8.80E-01

N-Nitroso-di-n-propylamin 621-64-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.80E+00 No No </=SL10-10 1.50E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 1.70E-01 J 1.70E-01 J No NA -- 2.00E-01 No No </=SL0.05-0.05 1.70E-01

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 2.60E-02 J 2.60E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 2.60E-02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Heptachlor 76-44-8 1 : 1 : 1 100.00 1.60E-02 J 1.60E-02 J No NA -- 4.00E-01 No No </=SL0.05-0.05 1.60E-02

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 2.80E+02 No No </=SL0.5-0.5 1.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.80E+03 5.80E+03 No NA -- 3.50E+03 Yes Yes >SL200-200 5.80E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.00E+01 J 1.00E+01 J No NA -- 1.00E+01 No No </=SL10-10 1.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No NA -- 2.00E+03 No No </=SL10-10 6.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 4.00E+00 No No </=SL4-4 2.90E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN500-500 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No NA -- 1.00E+02 No No </=SL10-10 4.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No NA -- 1.00E+03 No No </=SL10-10 5.10E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 6.50E+02 No No </=SL20-20 3.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- 5.00E+03 Yes No EN50-50 4.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes NA -- NA -- No EN500-500 5.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 3.00E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 2.10E-01 2.10E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 2.10E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 1.00E+02 No No </=SL40-40 5.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes NA -- NA -- No EN1000-1000 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- NA -- No EN500-500 4.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 4.90E+01 No No </=SL10-10 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 5.00E+03 No No </=SL20-20 1.60E+02

Q Central - AA-Q-1-90SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 7.00E+02 No No </=SL1-1 2.90E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 1.10E+02 No 5.00E+00 No No </=SL1-1 1.40E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 4.20E+03 No 1.00E+02 Yes No </=BKG2-2 2.20E+02

Chloroethane 75-00-3 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 4.60E+00 No No </=SL1-1 8.40E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 2.00E+03 No 7.50E+01 No No </=SL10-10 1.20E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 1.90E+01 No 3.50E+01 No No </=SL10-10 3.70E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 1.60E+03 No 2.80E+01 Yes No </=BKG20-20 1.10E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-2-100SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No NA -- 7.00E+02 No No </=SL1-1 5.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 7.00E+01 No No </=SL2-2 5.40E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 7.00E+02 No No </=SL1-1 3.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 1.10E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 6.00E+02 No No </=SL10-10 2.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No NA -- 7.50E+01 No No </=SL10-10 5.30E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.00E+01 No No </=SL10-10 1.10E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No NA -- 2.10E+01 No No </=SL10-10 4.90E+00

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 5.66E-07 5.66E-07 No NA -- 3.00E-05 No No </=SL- 5.66E-07

Q Central - AA-Q-2-110SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.60E-01 2.60E-01 No 9.40E+01 No 5.00E+00 No No </=SL1-1 2.60E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.00E+02 No No </=SL1-1 1.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.65E+00 2.65E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 2.65E+00

Chloroform 67-66-3 1 : 1 : 1 100.00 2.45E-01 2.45E-01 No NA -- 8.00E+01 No No </=SL1-1 2.45E-01

Toluene 108-88-3 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 1.00E+03 No No </=SL1-1 4.30E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 8.55E-01 8.55E-01 No NA -- 2.00E+00 No No </=SL1-1 8.55E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.50E+01 No No </=SL10-10 1.50E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 2.10E+02 No No </=SL10-10 6.70E-01

Q Central - AA-Q-2-120SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No NA -- 7.00E+01 No No </=SL2-2 6.90E-01

Benzene 71-43-2 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No 9.40E+01 No 5.00E+00 No No </=SL1-1 1.90E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 7.00E+02 No No </=SL1-1 1.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.70E+00 8.70E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 8.70E+00

Toluene 108-88-3 1 : 1 : 1 100.00 7.50E-01 7.50E-01 No NA -- 1.00E+03 No No </=SL1-1 7.50E-01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 2.00E+00 No No </=SL1-1 1.10E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 6.00E+02 No No </=SL10-10 2.30E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 7.50E+01 No No </=SL10-10 3.90E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.00E+04 4.00E+04 No 6.00E+03 Yes 3.50E+03 Yes Yes >SL200-200 4.00E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 1.16E+01 Yes 1.00E+01 Yes Yes >SL10-10 3.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 1.32E+03 No 2.00E+03 No No </=SL10-10 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No 3.00E-01 Yes 4.00E+00 No No </=SL4-4 2.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No NA -- 5.00E+00 No No </=SL5-5 7.70E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.60E+05 3.60E+05 Yes 3.00E+05 Yes NA -- No EN500-500 3.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL10-10 3.00E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No 6.80E+00 Yes 1.00E+03 No No </=SL10-10 8.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 2.60E+01 Yes 6.50E+02 No No </=SL20-20 2.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 5.10E+04 Yes 5.00E+03 Yes No EN50-50 1.30E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 1.34E+01 Yes 7.50E+00 Yes Yes >SL5-5 1.60E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 7.70E+04 Yes NA -- No EN500-500 1.10E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 6.20E+03 6.20E+03 No 2.70E+03 Yes 1.50E+02 Yes Yes >SL10-10 6.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 3.30E+01 Yes 1.00E+02 Yes Yes >SL40-40 1.90E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes 1.43E+04 Yes NA -- No EN1000-1000 1.70E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 7.70E+00 7.70E+00 No NA -- 5.00E+01 No No </=SL10-10 7.70E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 3.50E+04 No NA -- No EN500-500 3.40E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 1.75E+01 Yes 4.90E+01 Yes Yes >SL10-10 1.40E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No 1.03E+02 Yes 5.00E+03 No No </=SL20-20 3.20E+02

Q Central - AA-Q-2-130SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 7.00E+01 No No </=SL2-2 3.60E-01

Benzene 71-43-2 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No 9.40E+01 No 5.00E+00 No No </=SL1-1 3.50E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 9.30E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 8.70E-01 8.70E-01 No NA -- 2.00E+00 No No </=SL1-1 8.70E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)
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Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-2-130BSiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.60E+02 7.60E+02 No 6.00E+03 No 3.50E+03 No No </=SL200-200 7.60E+02

Barium 7440-39-3 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 1.32E+03 No 2.00E+03 No No </=SL10-10 4.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 3.00E+05 No NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No 7.60E+01 No 1.00E+02 No No </=SL10-10 6.30E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 6.80E+00 No 1.00E+03 No No </=SL10-10 1.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No 2.60E+01 No 6.50E+02 No No </=SL20-20 6.20E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 5.10E+04 No 5.00E+03 Yes No EN50-50 1.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes 7.70E+04 No NA -- No EN500-500 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 2.70E+03 No 1.50E+02 Yes No </=BKG10-10 4.10E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No 3.30E+01 No 1.00E+02 No No </=SL40-40 5.00E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 8.60E+03 8.60E+03 Yes 1.43E+04 No NA -- No EN1000-1000 8.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes 3.50E+04 No NA -- No EN500-500 3.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.10E+00 5.10E+00 No 1.75E+01 No 4.90E+01 No No </=SL10-10 5.10E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.03E+02 No 5.00E+03 No No </=SL20-20 1.20E+01

Q Central - AA-Q-2-60SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+02 No No </=SL1-1 1.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 4.60E-01 4.60E-01 No NA -- 7.00E+01 No No </=SL2-2 4.60E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL1-1 1.10E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 7.50E+01 No No </=SL10-10 3.30E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 2.10E+01 Yes Yes >SL10-10 4.30E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 3.50E+01 No No </=SL10-10 7.80E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 1.40E+02 No No </=SL10-10 1.70E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 1.00E+02 No No </=SL10-10 1.40E+01

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 1 : 1 100.00 6.00E-08 6.00E-08 No NA -- 3.00E-05 No No </=SL- 6.00E-08

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.70E+04 3.70E+04 No 1.52E+04 Yes 3.50E+03 Yes Yes >SL200-200 3.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 1.80E+01 Yes 1.00E+01 Yes Yes >SL10-10 4.80E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 1.02E+03 Yes 2.00E+03 No No </=SL10-10 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No 8.00E-01 Yes 4.00E+00 No No </=SL4-4 3.00E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 4.50E+05 4.50E+05 Yes 2.40E+05 Yes NA -- No EN500-500 4.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 5.80E+01 Yes 1.00E+02 Yes Yes >SL10-10 1.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No 1.20E+01 Yes 1.00E+03 No No </=SL10-10 4.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 1.60E+01 Yes 6.50E+02 No No </=SL20-20 5.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.60E+04 Yes 5.00E+03 Yes No EN50-50 1.20E+05

Lead 7439-92-1 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No 1.50E+01 Yes 7.50E+00 Yes Yes >SL5-5 3.20E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 4.80E+04 Yes NA -- No EN500-500 1.20E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 7.40E+03 7.40E+03 No 3.20E+03 Yes 1.50E+02 Yes Yes >SL10-10 7.40E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 2.80E-01 2.80E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 2.80E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 4.20E+01 Yes 1.00E+02 Yes Yes >SL40-40 1.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 1.24E+04 Yes NA -- No EN1000-1000 2.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.20E+04 8.20E+04 Yes 2.80E+04 Yes NA -- No EN2500-2500 8.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 4.00E+01 Yes 4.90E+01 Yes Yes >SL10-10 1.20E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No 7.00E+01 Yes 5.00E+03 No No </=SL20-20 2.30E+02

Q Central - AA-Q-2-70SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 7.00E+01 No No </=SL2-2 5.90E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL1-1 1.30E+01

Toluene 108-88-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 1.00E+03 No No </=SL1-1 3.40E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.60E+00 4.60E+00 No NA -- 7.50E+01 No No </=SL10-10 4.60E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 2.10E+01 No No </=SL10-10 7.80E+00

Q Central - AA-Q-2-80SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No NA -- 7.00E+02 No No </=SL1-1 9.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 7.00E+01 No No </=SL2-2 3.50E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+02 No No </=SL1-1 1.60E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 7.50E+01 No No </=SL10-10 6.80E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 1.90E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 2.10E+01 Yes Yes >SL10-10 4.60E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 3.50E+01 No No </=SL10-10 5.00E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 5.60E-01 J 5.60E-01 J No NA -- 2.90E+02 No No </=SL6-6 5.60E-01

MCPA 94-74-6 1 : 1 : 1 100.00 2.40E+01 J 2.40E+01 J No NA -- 3.50E+00 Yes Yes >SL120-120 2.40E+01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 3.13E-01 3.13E-01 No NA -- 5.00E-01 No No </=SL- 3.13E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.60E+02 J 8.60E+02 J No 1.74E+04 No 3.50E+03 No No </=SL200-200 8.60E+02

Barium 7440-39-3 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 1.16E+03 No 2.00E+03 No No </=SL10-10 3.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 2.40E+05 No NA -- No EN500-500 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No 1.10E+02 No 1.00E+02 No No </=SL10-10 5.90E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 2.60E+01 No 1.00E+03 No No </=SL10-10 1.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes 6.80E+04 No 5.00E+03 Yes No EN50-50 4.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 3.40E+01 No 7.50E+00 No No </=SL5-5 2.60E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.10E+04 5.10E+04 Yes 5.20E+04 No NA -- No EN500-500 5.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.30E+03 3.30E+03 No 3.40E+03 No 1.50E+02 Yes No </=BKG10-10 3.30E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 4.80E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 9.60E+01 No 1.00E+02 No No </=SL40-40 3.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.42E+04 No NA -- No EN1000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.10E+04 5.10E+04 Yes 2.60E+04 Yes NA -- No EN500-500 5.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No 5.80E+01 No 4.90E+01 No No </=SL10-10 2.60E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 6.10E+01 J 6.10E+01 J No 4.60E+02 No 5.00E+03 No No </=SL20-20 6.10E+01

Q Central - AA-Q-2-90SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 7.00E+01 No No </=SL2-2 6.50E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 7.30E-01 7.30E-01 No NA -- 7.00E+02 No No </=SL1-1 7.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.00E+02 No No </=SL1-1 1.50E+01

Toluene 108-88-3 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 1.00E+03 No No </=SL1-1 5.40E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 6.00E+02 No No </=SL10-10 2.60E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No NA -- 7.50E+01 No No </=SL10-10 6.20E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+01 No No </=SL10-10 1.20E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No NA -- 2.10E+01 No No </=SL10-10 5.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 2.80E+01 No No </=SL20-20 3.90E+00

Phenol 108-95-2 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 1.00E+02 No No </=SL10-10 5.20E+00

Q Central - AA-Q-3-100SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 2.50E+00

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.50E+01 No No </=SL10-10 1.40E+00

Q Central - AA-Q-3-110SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 1.60E+00

Q Central - AA-Q-3-120SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 7.00E+02 No No </=SL1-1 3.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 8.60E-01 Yes 1.00E+02 No No </=SL1-1 2.20E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.00E-01 J 3.00E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.00E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.50E+01 No No </=SL10-10 1.50E+00

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 7.00E+01 No No </=SL0.5-0.5 1.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.30E+03 8.30E+03 No 6.00E+03 Yes 3.50E+03 Yes Yes >SL200-200 8.30E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 1.16E+01 No 1.00E+01 No No </=SL10-10 7.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 1.32E+03 No 2.00E+03 No No </=SL10-10 4.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No 3.00E-01 Yes 4.00E+00 No No </=SL4-4 4.10E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 3.00E+05 No NA -- No EN500-500 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL10-10 2.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No 6.80E+00 Yes 1.00E+03 No No </=SL10-10 7.00E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 2.60E+01 Yes 6.50E+02 No No </=SL20-20 1.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Iron 7439-89-6 1 : 1 : 1 100.00 6.40E+04 6.40E+04 Yes 5.10E+04 Yes 5.00E+03 Yes No EN50-50 6.40E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No 1.34E+01 No 7.50E+00 Yes No </=BKG5-5 9.30E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes 7.70E+04 No NA -- No EN500-500 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 9.40E+02 9.40E+02 No 2.70E+03 No 1.50E+02 Yes No </=BKG10-10 9.40E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 3.30E+01 Yes 1.00E+02 No No </=SL40-40 4.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.43E+04 No NA -- No EN1000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes 3.50E+04 No NA -- No EN500-500 2.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 1.75E+01 Yes 4.90E+01 No No </=SL10-10 2.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No 1.03E+02 Yes 5.00E+03 No No </=SL20-20 3.50E+02

Q Central - AA-Q-3-50SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 7.00E+01 No No </=SL2-2 3.80E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 7.00E+02 No No </=SL1-1 3.60E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 1.00E+02 Yes Yes >SL2-2 1.70E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No NA -- 7.50E+01 No No </=SL10-10 2.70E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 1.00E+01 No No </=SL10-10 1.70E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 2.10E+01 No No </=SL10-10 6.80E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 3.50E+01 No No </=SL10-10 4.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 1.40E+02 No No </=SL10-10 2.50E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL10-10 1.00E+01

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 5.40E-03 J 5.40E-03 J No NA -- 1.10E-01 No No </=SL0.05-0.05 5.40E-03

beta-BHC 319-85-7 1 : 1 : 1 100.00 6.00E-02 J 6.00E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 6.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No 3.40E+04 No 3.50E+03 Yes No </=BKG200-200 1.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No 4.80E+01 Yes 1.00E+01 Yes Yes >SL10-10 5.40E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No 1.00E+03 No 2.00E+03 No No </=SL10-10 6.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 2.40E+00 No 4.00E+00 No No </=SL4-4 1.40E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes 2.00E+05 Yes NA -- No EN500-500 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.80E+01 9.80E+01 No 3.20E+02 No 1.00E+02 No No </=SL10-10 9.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 5.40E+01 No 1.00E+03 No No </=SL10-10 2.10E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 1.14E+02 No 6.50E+02 No No </=SL20-20 2.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.30E+04 8.30E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN50-50 8.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 1.00E+02 No 7.50E+00 Yes No </=BKG5-5 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.60E+04 5.60E+04 Yes 4.60E+04 Yes NA -- No EN500-500 5.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.80E+03 3.80E+03 No 3.00E+03 Yes 1.50E+02 Yes Yes >SL10-10 3.80E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 8.50E-02 8.50E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.50E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No 2.00E+02 No 1.00E+02 No No </=SL40-40 8.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 1.68E+04 No NA -- No EN1000-1000 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 2.40E+04 Yes NA -- No EN2500-2500 1.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No 1.00E+02 No 4.90E+01 No No </=SL10-10 4.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 4.00E+02 No 5.00E+03 No No </=SL20-20 1.50E+02

Q Central - AA-Q-3-60SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 1.00E+02 No No </=SL1-1 5.10E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 7.50E+01 No No </=SL10-10 2.60E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 6.00E+00 6.00E+00 No NA -- 1.00E+01 No No </=SL10-10 6.00E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 2.10E+01 No No </=SL10-10 1.90E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 3.50E+01 No No </=SL10-10 3.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.80E+00 5.80E+00 No NA -- 2.80E+01 No No </=SL20-20 5.80E+00

Q Central - AA-Q-3-70SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.40E-01 4.40E-01 No NA -- 7.00E+02 No No </=SL1-1 4.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No NA -- 1.00E+02 No No </=SL1-1 8.40E+00

Toluene 108-88-3 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 1.00E+03 No No </=SL1-1 3.60E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 7.50E+01 No No </=SL10-10 3.60E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 1.00E+01 No No </=SL10-10 1.30E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 2.10E+01 No No </=SL10-10 3.80E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 2.80E+01 No No </=SL20-20 4.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-3-80SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.25E+01 1.25E+01 No NA -- 1.00E+02 No No </=SL1-1 1.25E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 6.00E+02 No No </=SL10-10 1.20E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.35E+00 3.35E+00 No NA -- 7.50E+01 No No </=SL10-10 3.35E+00

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.75E+00 1.75E+00 No NA -- 1.00E+01 No No </=SL10-10 1.75E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 5.30E+00 5.30E+00 No NA -- 2.10E+01 No No </=SL10-10 5.30E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.75E+00 5.75E+00 No NA -- 2.80E+01 No No </=SL20-20 5.75E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 6.80E-01 6.80E-01 No NA -- 2.10E+02 No No </=SL10-10 6.80E-01

Pesticide

Endrin Ketone 53494-70-5 1 : 1 : 1 100.00 1.95E-02 J 1.95E-02 J No NA -- 2.00E+00 No No </=SL0.1-0.1 1.95E-02

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.20E+00 J 2.20E+00 J No 9.20E-01 Yes 7.00E+01 No No </=SL0.5-0.5 2.20E+00

MCPP 93-65-2 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No NA -- 7.00E+00 Yes Yes >SL120-120 1.10E+01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 1.80E-01 J 1.80E-01 J No 4.00E+00 No 1.00E+00 No No </=SL1-1 1.80E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.60E+03 4.60E+03 No 1.74E+04 No 3.50E+03 Yes No </=BKG200-200 4.60E+03

Barium 7440-39-3 1 : 1 : 1 100.00 4.75E+02 4.75E+02 No 1.16E+03 No 2.00E+03 No No </=SL10-10 4.75E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.50E-01 2.50E-01 No 1.20E+00 No 4.00E+00 No No </=SL4-4 2.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 2.40E+05 No NA -- No EN500-500 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No 1.10E+02 No 1.00E+02 No No </=SL10-10 3.00E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 5.40E+01 No 6.50E+02 No No </=SL20-20 1.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 6.80E+04 No 5.00E+03 Yes No EN50-50 3.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No 3.40E+01 No 7.50E+00 No No </=SL5-5 2.80E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 5.20E+04 No NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.10E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 5.30E-01 J 5.30E-01 J No NA -- 2.00E+00 No No </=SL0.2-0.2 5.30E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 9.60E+01 No 1.00E+02 No No </=SL40-40 1.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.80E+03 J 9.80E+03 J Yes 1.42E+04 No NA -- No EN1000-1000 9.80E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 2.60E+04 No NA -- No EN500-500 2.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 5.80E+01 No 4.90E+01 No No </=SL10-10 1.10E+01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Qualifier (d)

(ug/L) EN? Bkg (e)
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Ground 
Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 6.30E+01 6.30E+01 No 4.60E+02 No 5.00E+03 No No </=SL20-20 6.30E+01

Q Central - AA-Q-3-90SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 7.00E+02 No No </=SL1-1 3.00E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 1.00E+02 No No </=SL1-1 2.30E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.10E-01 J 3.10E-01 J No NA -- 1.60E+02 No No </=SL1-1 3.10E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.50E+01 No No </=SL10-10 1.70E+00

Q Central - AA-Q-4-100SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No NA -- 5.00E+00 No No </=SL1-1 1.80E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.35E+00 2.35E+00 No NA -- 7.00E+02 No No </=SL1-1 2.35E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.95E+00 6.95E+00 No NA -- 1.00E+02 No No </=SL1-1 6.95E+00

Q Central - AA-Q-4-110SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No NA -- 7.00E+02 No No </=SL1-1 3.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 1.00E+02 No No </=SL1-1 1.30E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 9.30E-03 J 9.30E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 9.30E-03

Heptachlor 76-44-8 1 : 1 : 1 100.00 4.30E-03 J 4.30E-03 J No NA -- 4.00E-01 No No </=SL0.05-0.05 4.30E-03

Herbicide

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 4.90E-01 4.90E-01 No NA -- 1.00E+00 No No </=SL1-1 4.90E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.30E+04 9.30E+04 No 1.88E+04 Yes 3.50E+03 Yes Yes >SL200-200 9.30E+04

Antimony 7440-36-0 1 : 1 : 1 100.00 6.10E+00 J 6.10E+00 J No NA -- 6.00E+00 Yes Yes >SL20-20 6.10E+00

Arsenic 7440-38-2 1 : 1 : 1 100.00 4.70E+01 4.70E+01 No 3.20E+01 Yes 1.00E+01 Yes Yes >SL10-10 4.70E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 8.80E+02 Yes 2.00E+03 No No </=SL10-10 1.30E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No 1.44E+00 Yes 4.00E+00 Yes Yes >SL4-4 4.80E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.30E+00 J 1.30E+00 J No NA -- 5.00E+00 No No </=SL5-5 1.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.60E+05 2.60E+05 Yes 3.20E+05 No NA -- No EN500-500 2.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No 1.62E+02 Yes 1.00E+02 Yes Yes >SL10-10 2.80E+02
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)

Maximum 
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Qualifier (d)
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(ug/L)
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Ground 
Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.70E+01 8.70E+01 No 2.60E+01 Yes 1.00E+03 No No </=SL10-10 8.70E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 8.20E+01 Yes 6.50E+02 No No </=SL20-20 1.50E+02

Iron 7439-89-6 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 1.42E+05 Yes 5.00E+03 Yes No EN50-50 1.90E+05

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 4.40E+01 Yes 7.50E+00 Yes Yes >SL5-5 1.10E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.50E+04 8.50E+04 Yes 8.20E+04 Yes NA -- No EN500-500 8.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+04 2.40E+04 No 7.00E+03 Yes 1.50E+02 Yes Yes >SL10-10 2.40E+04

Mercury 7439-97-6 1 : 1 : 1 100.00 8.40E-02 8.40E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.40E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 1.00E+02 Yes 1.00E+02 Yes Yes >SL40-40 2.00E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 1.76E+04 Yes NA -- No EN1000-1000 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 3.40E+04 No NA -- No EN500-500 2.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No 6.60E+01 Yes 4.90E+01 Yes Yes >SL10-10 3.00E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 3.70E+02 J 3.70E+02 J No 3.20E+02 Yes 5.00E+03 No No </=SL20-20 3.70E+02

Q Central - AA-Q-4-50SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.90E+01 5.90E+01 No NA -- 1.00E+02 No No </=SL1-1 5.90E+01

Toluene 108-88-3 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 1.00E+03 No No </=SL1-1 3.60E-01

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 3.50E+01 No No </=SL10-10 7.60E+00

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 1.00E+01 No No </=SL10-10 3.80E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 1.60E-01 J 1.60E-01 J No NA -- 2.00E-01 No No </=SL0.05-0.05 1.60E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.50E+03 8.50E+03 No 2.30E+04 No 3.50E+03 Yes No </=BKG200-200 8.50E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No 5.70E+01 No 1.00E+01 Yes No </=BKG10-10 5.00E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 1.11E+03 No 2.00E+03 No No </=SL10-10 1.10E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No 2.06E+00 No 4.00E+00 No No </=SL4-4 5.30E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 3.90E+05 No NA -- No EN500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.30E+02 No 1.00E+02 Yes No </=BKG10-10 1.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.10E+01 No 1.00E+03 No No </=SL10-10 1.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 7.80E+01 No 6.50E+02 No No </=SL20-20 1.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.10E+04 8.10E+04 Yes 1.26E+05 No 5.00E+03 Yes No EN50-50 8.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 7.40E+01 No 7.50E+00 Yes No </=BKG5-5 1.20E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Qualifier (d)
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Ground 
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes 7.90E+04 No NA -- No EN500-500 4.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 4.60E+03 No 1.50E+02 Yes No </=BKG10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No 1.50E+02 No 1.00E+02 No No </=SL40-40 6.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 1.90E+04 Yes NA -- No EN1000-1000 2.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 5.00E+04 Yes NA -- No EN2500-2500 1.30E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 7.20E+01 No 4.90E+01 No No </=SL10-10 2.50E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 8.80E+01 8.80E+01 No 2.20E+02 No 5.00E+03 No No </=SL20-20 8.80E+01

Q Central - AA-Q-4-60SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 7.00E+02 No No </=SL1-1 6.50E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.80E+00 9.80E+00 No NA -- 1.00E+02 No No </=SL1-1 9.80E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.20E-01 8.20E-01 No NA -- 7.00E+02 No No </=SL1-1 8.20E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 1.00E+03 No No </=SL1-1 3.40E-01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 2.10E+01 No No </=SL10-10 2.20E+00

Q Central - AA-Q-4-70SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 7.00E+02 No No </=SL1-1 3.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No NA -- 1.00E+02 No No </=SL1-1 5.60E+00

Toluene 108-88-3 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 1.00E+03 No No </=SL1-1 3.80E-01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.10E+01 No No </=SL10-10 2.00E+00

Q Central - AA-Q-4-80SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 5.00E+00 No No </=SL1-1 3.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.50E+01 4.50E+01 No NA -- 1.00E+02 No No </=SL1-1 4.50E+01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.00E-01 9.00E-01 No NA -- 7.00E+02 No No </=SL1-1 9.00E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 1.00E+03 No No </=SL1-1 3.20E-01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 2.10E+01 No No </=SL10-10 2.10E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 8.70E-01 J 8.70E-01 J No NA -- 6.00E+00 No No </=SL10-10 8.70E-01

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 123 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 2.70E-02 J 2.70E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 2.70E-02

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 100.00 5.60E-03 J 5.60E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 5.60E-03

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.20E+00 J 1.20E+00 J No NA -- 7.00E+01 No No </=SL0.5-0.5 1.20E+00

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 4.10E-01 J 4.10E-01 J No 4.20E-01 No 1.00E+00 No No </=SL1-1 4.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.30E+03 5.30E+03 No 3.60E+04 No 3.50E+03 Yes No </=BKG200-200 5.30E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 5.60E+01 No 1.00E+01 Yes No </=BKG10-10 1.50E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.20E+02 8.20E+02 No 2.00E+03 No 2.00E+03 No No </=SL10-10 8.20E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No 2.60E+00 No 4.00E+00 No No </=SL4-4 3.60E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 3.80E+05 No NA -- No EN500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 2.20E+02 No 1.00E+02 No No </=SL10-10 5.50E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 6.20E+00 6.20E+00 No 4.80E+01 No 1.00E+03 No No </=SL10-10 6.20E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 7.80E+01 No 6.50E+02 No No </=SL20-20 1.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes 1.48E+05 No 5.00E+03 Yes No EN50-50 3.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.90E+00 9.90E+00 No 7.60E+01 No 7.50E+00 Yes No </=BKG5-5 9.90E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 1.02E+05 No NA -- No EN500-500 4.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 7.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.40E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 1.80E-01 J 1.80E-01 J No NA -- 2.00E+00 No No </=SL0.2-0.2 1.80E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No 1.78E+02 No 1.00E+02 No No </=SL40-40 3.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.40E+03 J 9.40E+03 J Yes 2.20E+04 No NA -- No EN1000-1000 9.40E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes 3.00E+04 Yes NA -- No EN500-500 3.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 1.12E+02 No 4.90E+01 No No </=SL10-10 1.60E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 2.60E+02 No 5.00E+03 No No </=SL20-20 1.20E+02

Q Central - AA-Q-4-90SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 4.20E+03 No No </=SL10-10 1.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No NA -- 1.00E+02 No No </=SL1-1 5.20E+01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 2.10E+01 No No </=SL10-10 2.40E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 3.50E+01 No No </=SL10-10 1.80E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-5-106SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 1.88E+04 No 3.50E+03 No No </=SL200-200 1.10E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No 3.20E+01 No 1.00E+01 No No </=SL10-10 3.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 6.00E+02 6.00E+02 No 8.80E+02 No 2.00E+03 No No </=SL10-10 6.00E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No 1.44E+00 No 4.00E+00 No No </=SL4-4 2.20E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 3.20E+05 No NA -- No EN500-500 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 1.62E+02 No 1.00E+02 No No </=SL10-10 2.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 2.60E+01 No 1.00E+03 No No </=SL10-10 1.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No 8.20E+01 No 6.50E+02 No No </=SL20-20 8.40E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 1.42E+05 No 5.00E+03 Yes No EN50-50 3.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No 4.40E+01 No 7.50E+00 No No </=SL5-5 3.10E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes 8.20E+04 No NA -- No EN500-500 3.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 7.00E+03 No 1.50E+02 Yes No </=BKG10-10 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.00E+02 No 1.00E+02 No No </=SL40-40 1.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.50E+03 9.50E+03 Yes 1.76E+04 No NA -- No EN1000-1000 9.50E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes 3.40E+04 No NA -- No EN500-500 1.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No 6.60E+01 No 4.90E+01 No No </=SL10-10 6.60E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 8.30E+00 8.30E+00 No 3.20E+02 No 5.00E+03 No No </=SL20-20 8.30E+00

Q Central - AA-Q-5-45SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 1.50E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No NA -- 1.00E+02 Yes Yes >SL5-5 4.60E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+03 No No </=SL1-1 1.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 1.00E+04 No No </=SL2-2 6.80E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 3.50E+01 No No </=SL10-10 1.10E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No NA -- 3.50E+02 No No </=SL10-10 4.70E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 9.10E+01 9.10E+01 No NA -- 2.80E+01 Yes Yes >SL20-20 9.10E+01

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 1.00E+01 No No </=SL10-10 2.90E+00

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.60E+03 No No </=SL10-10 1.20E+00

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 3.20E+00 No No </=SL10-10 1.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Phenol 108-95-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 1.00E+02 No No </=SL10-10 1.60E+00

Pesticide

Aldrin 309-00-2 1 : 1 : 1 100.00 6.80E-03 J 6.80E-03 J No NA -- 1.40E+01 No No </=SL0.05-0.05 6.80E-03

alpha-BHC 319-84-6 1 : 1 : 1 100.00 1.20E-02 J 1.20E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 1.20E-02

beta-BHC 319-85-7 1 : 1 : 1 100.00 9.60E-02 J 9.60E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 9.60E-02

Herbicide

MCPA 94-74-6 1 : 1 : 1 100.00 2.70E+01 J 2.70E+01 J No NA -- 3.50E+00 Yes Yes >SL120-120 2.70E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.10E+03 7.10E+03 No 2.30E+04 No 3.50E+03 Yes No </=BKG200-200 7.10E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.60E+01 7.60E+01 No 5.70E+01 Yes 1.00E+01 Yes Yes >SL10-10 7.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 9.00E+02 9.00E+02 No 1.11E+03 No 2.00E+03 No No </=SL10-10 9.00E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No 2.06E+00 No 4.00E+00 No No </=SL4-4 3.80E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 2.20E+00 No 5.00E+00 No No </=SL5-5 1.60E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes 3.90E+05 No NA -- No EN500-500 1.80E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 2.30E+02 No 1.00E+02 No No </=SL10-10 5.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.90E+00 9.90E+00 No 4.10E+01 No 1.00E+03 No No </=SL10-10 9.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 7.80E+01 No 6.50E+02 No No </=SL20-20 2.40E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes 1.26E+05 No 5.00E+03 Yes No EN50-50 7.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 7.40E+01 No 7.50E+00 Yes No </=BKG5-5 3.70E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.40E+04 4.40E+04 Yes 7.90E+04 No NA -- No EN500-500 4.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 4.60E+03 No 1.50E+02 Yes No </=BKG10-10 1.40E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 1.90E-01 1.90E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 1.90E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No 1.50E+02 No 1.00E+02 No No </=SL40-40 4.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 1.90E+04 Yes NA -- No EN1000-1000 2.60E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes 5.00E+04 Yes NA -- No EN2500-2500 8.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 7.20E+01 No 4.90E+01 No No </=SL10-10 1.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 2.20E+02 Yes 5.00E+03 No No </=SL20-20 1.00E+03

Q Central - AA-Q-5-55SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 1.40E+01 J 1.40E+01 J No NA -- 6.30E+03 No No </=SL25-25 1.40E+01

Benzene 71-43-2 1 : 1 : 1 100.00 1.01E+00 1.01E+00 No NA -- 5.00E+00 No No </=SL1-1 1.01E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 9.90E-01 9.90E-01 No NA -- 7.00E+02 No No </=SL1-1 9.90E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No NA -- 1.00E+02 Yes Yes >SL2-2 2.40E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.65E+00 1.65E+00 No NA -- 1.00E+04 No No </=SL2-2 1.65E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.55E+00 4.55E+00 No NA -- 3.50E+01 No No </=SL10-10 4.55E+00

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 3.50E+02 No No </=SL10-10 1.60E+00

Q Central - AA-Q-5-65SiteDeep Groundwater

VOCs

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 8.60E-01 J 8.60E-01 J No NA -- 2.00E+03 No No </=SL10-10 8.60E-01

Benzene 71-43-2 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 2.60E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 7.50E-01 7.50E-01 No NA -- 7.00E+02 No No </=SL1-1 7.50E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+02 No No </=SL1-1 1.80E+01

Toluene 108-88-3 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 1.00E+03 No No </=SL1-1 2.80E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.00E+04 No No </=SL2-2 1.50E+01

SVOCs

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 3.50E+02 No No </=SL10-10 1.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No NA -- 2.80E+01 Yes Yes >SL100-100 5.00E+02

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 5.60E+03 No No </=SL10-10 2.40E+00

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 3.20E+00 Yes Yes >SL10-10 3.30E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 1.00E+02 No No </=SL10-10 1.60E+00

Q Central - AA-Q-5-75SiteDeep Groundwater

VOCs

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.37E+00 J 1.37E+00 J No NA -- 2.00E+03 No No </=SL10-10 1.37E+00

Benzene 71-43-2 1 : 1 : 1 100.00 2.45E+00 2.45E+00 No NA -- 5.00E+00 No No </=SL1-1 2.45E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.10E-01 6.10E-01 No NA -- 7.00E+02 No No </=SL1-1 6.10E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No NA -- 1.00E+02 No No </=SL1-1 8.10E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 2.00E+03 No No </=SL10-10 1.60E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.15E+00 1.15E+00 No NA -- 1.00E+03 No No </=SL1-1 1.15E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 1.00E+04 No No </=SL2-2 2.60E+00

SVOCs

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 3.50E+02 No No </=SL10-10 9.50E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 2.80E+01 Yes Yes >SL20-20 1.40E+02

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 3.20E+00 No No </=SL10-10 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q Central - AA-Q-5-85SiteDeep Groundwater

VOCs

1,1,2,2-Tetrachloroethane 79-34-5 1 : 1 : 1 100.00 3.70E-01 3. 70E-01 No NA -- 4.20E+02 No No </=SL1-1 3.70E-01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 2.00E+03 No No </=SL10-10 1.70E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 1.50E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 7.00E+02 No No </=SL1-1 3.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+02 No No </=SL1-1 1.60E+01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+02 No No </=SL1-1 1.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+03 No No </=SL1-1 1.20E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No NA -- 1.00E+04 No No </=SL2-2 6.60E+00

SVOCs

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No NA -- 3.50E+02 No No </=SL10-10 7.00E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 2.80E+01 Yes Yes >SL40-40 3.80E+02

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 3.20E+00 No No </=SL10-10 1.50E+00

Pesticide

Aldrin 309-00-2 1 : 1 : 1 100.00 1.20E-02 J 1.20E-02 J No NA -- 1.40E+01 No No </=SL0.05-0.05 1.20E-02

beta-BHC 319-85-7 1 : 1 : 1 100.00 2.80E-02 J 2.80E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 2.80E-02

Herbicide

MCPA 94-74-6 1 : 1 : 1 100.00 3.30E+01 J 3.30E+01 J No NA -- 3.50E+00 Yes Yes >SL120-120 3.30E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.90E+04 1.90E+04 No 2.20E+04 No 3.50E+03 Yes No </=BKG200-200 1.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 4.60E+01 No 1.00E+01 Yes No </=BKG10-10 1.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No 2.00E+03 No 2.00E+03 No No </=SL10-10 1.20E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 3.00E+00 No 4.00E+00 No No </=SL4-4 1.30E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 6.20E-01 6.20E-01 No 3.80E+00 No 5.00E+00 No No </=SL5-5 6.20E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 3.60E+05 No NA -- No EN500-500 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 2.60E+02 No 1.00E+02 Yes No </=BKG10-10 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 5.80E+01 No 1.00E+03 No No </=SL10-10 2.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No 1.46E+03 No 6.50E+02 No No </=SL20-20 2.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 9.70E+04 9.70E+04 Yes 1.78E+05 No 5.00E+03 Yes No EN50-50 9.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No 1.58E+02 No 7.50E+00 Yes No </=BKG5-5 3.00E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.90E+04 5.90E+04 Yes 9.40E+04 No NA -- No EN500-500 5.90E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.60E+03 2.60E+03 No 9.80E+03 No 1.50E+02 Yes No </=BKG10-10 2.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No 2.00E+02 No 1.00E+02 No No </=SL40-40 9.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.90E+04 1.90E+04 Yes 1.84E+04 Yes NA -- No EN1000-1000 1.90E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes 3.80E+04 No NA -- No EN500-500 3.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.10E+01 6.10E+01 No 1.10E+02 No 4.90E+01 Yes No </=BKG10-10 6.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No 4.40E+02 No 5.00E+03 No No </=SL20-20 2.00E+02

Q Central - AA-Q-5-95SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No NA -- 4.20E+03 No No </=SL10-10 9.40E+00

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 2.00E+03 No No </=SL10-10 1.10E+01

Acetone 67-64-1 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 6.30E+03 No No </=SL25-25 2.20E+01

Benzene 71-43-2 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 5.00E+00 No No </=SL1-1 3.90E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+02 No No </=SL1-1 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+02 No No </=SL1-1 3.30E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 5.00E+00 No No </=SL5-5 1.10E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+02 No No </=SL1-1 1.40E+00

Methyl N-Butyl Ketone 591-78-6 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 2.00E+03 No No </=SL10-10 3.80E-01

Toluene 108-88-3 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No NA -- 1.00E+03 No No </=SL1-1 6.90E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 9.00E+00 9.00E+00 No NA -- 1.00E+04 No No </=SL2-2 9.00E+00

SVOCs

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No NA -- 3.50E+02 No No </=SL10-10 5.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 8.20E+01 8.20E+01 No NA -- 2.80E+01 Yes Yes >SL20-20 8.20E+01

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 5.60E+03 No No </=SL10-10 2.40E+00

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 3.20E+00 Yes Yes >SL10-10 4.10E+00

Phenol 108-95-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+02 No No </=SL10-10 1.40E+00

Q Central - BDRK-Q-1SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 5 : 5 20.00 3.10E+00 3.10E+00 No NA -- 6.30E+03 No No </=SL25-25 3.10E+00

Benzene 71-43-2 1 : 5 : 5 20.00 1.30E-01 1.30E-01 No 3.60E+00 No 5.00E+00 No No </=SL1-1 1.30E-01

Carbon Disulfide 75-15-0 2 : 5 : 5 40.00 7.90E-01 1.00E+00 No NA -- 7.00E+02 No No </=SL1-1 8.95E-01

Chloroform 67-66-3 1 : 5 : 5 20.00 1.30E+00 1.30E+00 No NA -- 8.00E+01 No No </=SL1-1 1.30E+00

Methyl N-Butyl Ketone 591-78-6 1 : 5 : 5 20.00 6.00E-01 6.00E-01 No NA -- 2.00E+03 No No </=SL10-10 6.00E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Styrene 100-42-5 1 : 5 : 5 20.00 5.20E-01 5.20E-01 No NA -- 1.00E+02 No No </=SL1-1 5.20E-01

Tetrachloroethene 127-18-4 1 : 5 : 5 20.00 7.00E-01 7.00E-01 No NA -- 5.00E+00 No No </=SL1-1 7.00E-01

Toluene 108-88-3 1 : 5 : 5 20.00 7.30E-01 7.30E-01 No NA -- 1.00E+03 No No </=SL1-1 7.30E-01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 4 : 5 25.00 2.90E+00 2.90E+00 No 1.06E+02 No 2.10E+01 No No </=SL9.4-10 2.90E+00

Benzo(g,h,i)perylene 191-24-2 3 : 5 : 5 60.00 1.00E+00 J 1.30E+00 No 1.38E+00 No 2.10E+02 No No </=SL9.4-10 1.12E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 5 25.00 1.70E+00 1. 70E+00 No NA -- 6.00E+00 No No </=SL9.4-10 1.70E+00

Dibenzo(a,h)anthracene 53-70-3 2 : 5 : 5 40.00 6.40E-01 1. 40E+00 No NA -- 3.00E-01 Yes Yes >SL9.4-10 1.02E+00

Diethyl Phthalate 84-66-2 1 : 5 : 5 20.00 1.50E+00 1.50E+00 No NA -- 5.60E+03 No No </=SL10-10 1.50E+00

Di-n-butylphthalate 84-74-2 1 : 5 : 5 20.00 1.20E+00 1.20E+00 No NA -- 7.00E+02 No No </=SL9.4-10 1.20E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 5 25.00 7.20E-01 7.20E-01 No NA -- 4.30E-01 Yes Yes >SL9.4-10 7.20E-01

Isophorone 78-59-1 1 : 5 : 5 20.00 1.60E+00 1.60E+00 No NA -- 1.40E+03 No No </=SL10-10 1.60E+00

Herbicide

2,4,5-T 93-76-5 1 : 5 : 5 20.00 1.10E-01 J 1.10E-01 J No NA -- 2.80E+02 No No </=SL0.49-0.5 1.10E-01

2,4,5-TP (Silvex) 93-72-1 1 : 5 : 5 20.00 1.50E-01 J 1.50E-01 J No 1.72E-01 No 5.00E+01 No No </=SL0.49-0.5 1.50E-01

Dicamba 1918-00-9 2 : 5 : 5 40.00 8.05E-02 J 9.40E-02 No NA -- 2.10E+02 No No </=SL0.49-1.2 8.72E-02

MCPA 94-74-6 1 : 5 : 5 20.00 1.10E+01 1.10E+01 No NA -- 3.50E+00 Yes Yes >SL120-120 1.10E+01

MCPP 93-65-2 1 : 5 : 5 20.00 1.40E+02 J 1.40E+02 J No NA -- 7.00E+00 Yes Yes >SL120-120 1.40E+02

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1 : 5 : 5 20.00 1.80E-08 1.80E-08 No NA -- 3.00E-05 No No </=SL- 1.80E-08

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 1.30E+02 4.00E+04 No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 1.20E+04

Arsenic 7440-38-2 2 : 5 : 5 40.00 1.90E+01 6.40E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 4.15E+01

Barium 7440-39-3 5 : 5 : 5 100.00 2.60E+02 5.80E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 4.10E+02

Beryllium 7440-41-7 1 : 5 : 5 20.00 1.70E+00 1.70E+00 No NA -- 4.00E+00 No No </=SL4-4 1.70E+00

Cadmium 7440-43-9 2 : 5 : 5 40.00 1.60E+00 3.20E+00 No 4.00E+00 No 5.00E+00 No No </=SL5-5 2.40E+00

Calcium 7440-70-2 5 : 5 : 5 100.00 4.70E+04 1.50E+06 Yes 6.80E+05 Yes NA -- No EN500-5000 4.23E+05

Chromium 7440-47-3 4 : 5 : 5 80.00 3.75E+00 8.80E+01 No 7.60E+01 Yes 1.00E+02 No No </=SL10-10 3.63E+01

Cobalt 7440-48-4 2 : 5 : 5 40.00 5.90E+00 1.80E+01 No 3.00E+00 Yes 1.00E+03 No No </=SL10-10 1.19E+01

Copper 7440-50-8 4 : 5 : 5 80.00 1.90E+00 5.80E+01 No 5.00E+01 Yes 6.50E+02 No No </=SL20-20 2.17E+01

Iron 7439-89-6 5 : 5 : 5 100.00 2.30E+02 J 5.10E+04 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 1.44E+04

Lead 7439-92-1 3 : 5 : 5 60.00 3.40E+00 2.70E+01 J No NA -- 7.50E+00 Yes Yes >SL5-5 1.35E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Magnesium 7439-95-4 5 : 5 : 5 100.00 3.30E+04 7.80E+04 Yes 2.40E+05 No NA -- No EN500-500 4.98E+04

Manganese 7439-96-5 5 : 5 : 5 100.00 5.40E+00 5.30E+02 No 2.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.64E+02

Mercury 7439-97-6 2 : 5 : 5 40.00 8.60E-02 2.40E-01 J No NA -- 2.00E+00 No No </=SL0.2-0.2 1.63E-01

Nickel 7440-02-0 3 : 5 : 5 60.00 6.00E+00 1.30E+02 No 2.20E+01 Yes 1.00E+02 Yes Yes >SL40-40 6.20E+01

Potassium 7440-09-7 5 : 5 : 5 100.00 5.50E+03 2.60E+04 Yes 2.20E+04 Yes NA -- No EN1000-1000 1.16E+04

Selenium 7782-49-2 1 : 5 : 5 20.00 1.40E+01 1.40E+01 No NA -- 5.00E+01 No No </=SL10-10 1.40E+01

Sodium 7440-23-5 5 : 5 : 5 100.00 1.20E+05 1.30E+05 J Yes 1.22E+05 Yes NA -- No EN500-5000 1.28E+05

Vanadium 7440-62-2 3 : 5 : 5 60.00 4.30E+00 1.00E+02 No NA -- 4.90E+01 Yes Yes >SL10-10 3.64E+01

Zinc 7440-66-6 5 : 5 : 5 100.00 6.00E+00 1.70E+02 No 4.60E+02 No 5.00E+03 No No </=SL20-20 5.96E+01

Q Central - SA2-MW-6-DSiteDeep Groundwater

VOCs

1,2-Dichloroethene (cis) 156-59-2 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+01 No No </=SL1-1 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 1.00E+02 No No </=SL1-1 4.70E-01

Methyl tert-butyl ether (MT 1634-04-4 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No NA -- 7.00E+01 No No </=SL10-10 7.80E+00

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 9.60E+01 9.60E+01 No 1.00E+03 No 2.00E+03 No No </=SL10-10 9.60E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes 2.00E+05 No NA -- No EN500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 3.20E+02 No 1.00E+02 No No </=SL10-10 3.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN50-50 1.10E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes 4.60E+04 Yes NA -- No EN500-500 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.70E+02 4.70E+02 No 3.00E+03 No 1.50E+02 Yes No </=BKG10-10 4.70E+02

Mercury 7439-97-6 1 : 1 : 1 100.00 8.10E-02 8.10E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.10E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No 2.00E+02 No 1.00E+02 No No </=SL40-40 2.20E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 7.30E+03 7.30E+03 Yes 1.68E+04 No NA -- No EN1000-1000 7.30E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes 2.40E+04 Yes NA -- No EN1000-1000 2.90E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 4.00E+02 No 5.00E+03 No No </=SL20-20 1.10E+01

Q Central - SA2-MW-6-MSiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 1.00E+02 No No </=SL1-1 1.80E+00

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.40E+00 1. 40E+00 No NA -- 6.00E+00 No No </=SL9.4-9.4 1.40E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No 1.28E+04 No 3.50E+03 No No </=SL200-200 6.40E+02

Barium 7440-39-3 1 : 1 : 1 100.00 9.95E+02 9.95E+02 No 6.40E+02 Yes 2.00E+03 No No </=SL10-10 9.95E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.95E+05 1.95E+05 Yes 4.00E+05 No NA -- No EN500-500 1.95E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.95E+00 7.95E+00 No 3.60E+02 No 1.00E+02 No No </=SL10-10 7.95E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.45E+04 1.45E+04 Yes 5.40E+04 No 5.00E+03 Yes No EN50-50 1.45E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.25E+04 5.25E+04 Yes 5.40E+04 No NA -- No EN500-500 5.25E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 1.36E+03 Yes 1.50E+02 Yes Yes >SL10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No 2.60E+02 No 1.00E+02 No No </=SL40-40 3.90E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 7.60E+03 7.60E+03 Yes 1.52E+04 No NA -- No EN1000-1000 7.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.00E+05 1.00E+05 Yes 1.82E+04 Yes NA -- No EN5000-5000 1.00E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 3.80E+01 No 4.90E+01 No No </=SL10-10 1.60E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No 1.98E+02 No 5.00E+03 No No </=SL20-20 4.10E+00

Q Central - SA2-MW-7-DSiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 1.00E+02 No No </=SL1-1 8.00E-01

Methyl tert-butyl ether (MT 1634-04-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+01 No No </=SL10-10 1.20E+00

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 1.11E+03 No 2.00E+03 No No </=SL10-10 1.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 3.90E+05 No NA -- No EN500-500 1.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes 1.26E+05 No 5.00E+03 Yes No EN50-50 1.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes 7.90E+04 No NA -- No EN500-500 3.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.50E+02 6.50E+02 No 4.60E+03 No 1.50E+02 Yes No </=BKG10-10 6.50E+02

Mercury 7439-97-6 1 : 1 : 1 100.00 8.20E-02 8.20E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.20E-02

Potassium 7440-09-7 1 : 1 : 1 100.00 7.10E+03 7.10E+03 Yes 1.90E+04 No NA -- No EN1000-1000 7.10E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 5.00E+04 No NA -- No EN1000-1000 1.50E+04

Q Central - SA2-MW-7-MSiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 1.00E+02 No No </=SL1-1 6.60E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 7.10E+02 7.10E+02 No 4.20E+02 Yes 2.00E+03 No No </=SL10-10 7.10E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 6.80E+05 No NA -- No EN500-500 1.90E+05

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 132 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chromium 7440-47-3 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No 1.18E+02 No 1.00E+02 No No </=SL10-10 7.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes 4.80E+04 No 5.00E+03 Yes No EN50-50 2.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.40E+04 4.40E+04 Yes 1.66E+05 No NA -- No EN500-500 4.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 1.70E+03 Yes 1.50E+02 Yes Yes >SL10-10 1.90E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 8.60E-02 8.60E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.60E-02

Nickel 7440-02-0 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 1.38E+02 No 1.00E+02 No No </=SL40-40 3.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.50E+03 9.50E+03 Yes 2.20E+04 No NA -- No EN1000-1000 9.50E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 6.60E+04 6.60E+04 Yes 5.20E+04 Yes NA -- No EN1000-1000 6.60E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 5.80E+00 5.80E+00 No 1.34E+02 No 5.00E+03 No No </=SL20-20 5.80E+00

Q Central - SA2-MW-8-DSiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+02 No No </=SL1-1 1.40E+00

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 2.40E+00 2. 40E+00 No NA -- 6.00E+00 No No </=SL9.6-9.6 2.40E+00

Caprolactam 105-60-2 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 3.50E+03 No No </=SL9.6-9.6 3.30E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 2.30E+04 No 3.50E+03 No No </=SL200-200 1.30E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 1.11E+03 No 2.00E+03 No No </=SL10-10 1.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.50E-01 2.50E-01 No 2.06E+00 No 4.00E+00 No No </=SL4-4 2.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 3.90E+05 No NA -- No EN500-500 1.30E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 1.26E+05 No 5.00E+03 Yes No EN50-50 2.00E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes 7.90E+04 No NA -- No EN500-500 3.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 4.60E+03 No 1.50E+02 Yes No </=BKG10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No 1.50E+02 No 1.00E+02 No No </=SL40-40 3.40E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.90E+04 No NA -- No EN1000-1000 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 5.00E+04 No NA -- No EN1000-1000 2.10E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 2.20E+02 No 5.00E+03 No No </=SL20-20 2.50E+01

Q Central - SA-Q-2SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+02 No No </=SL- 8.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No 3.20E+02 No 1.00E+02 No No </=SL- 7.00E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL- 1.50E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
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Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 6.00E+02 No No </=SL- 2.00E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 7.50E+01 No No </=SL- 3.30E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 3.50E+03 No No </=SL- 3.70E+01

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No NA -- 2.00E+03 No No </=SL- 2.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN- 2.40E+05

Iron 7439-89-6 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes NA -- 5.00E+03 Yes No EN- 3.00E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes NA -- NA -- No EN- 5.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.50E+03 3.50E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 1.00E+02 No No </=SL- 3.70E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN- 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN- 4.70E+04

Q Central - SA-Q-8SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 7.00E+02 No No </=SL- 2.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.80E+02 5.80E+02 No NA -- 1.00E+02 Yes Yes >SL- 5.80E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 7.50E+01 No No </=SL- 1.90E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 3.50E+01 No No </=SL- 4.80E+00

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+01 No No </=SL- 1.20E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.80E-02 1.80E-02 No NA -- 5.00E-01 No No </=SL- 1.80E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.60E+03 2.60E+03 No 9.60E+03 No 3.50E+03 No No </=SL- 2.60E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No 1.40E+01 Yes 1.00E+01 Yes Yes >SL- 1.70E+02

Barium 7440-39-3 1 : 1 : 1 100.00 8.40E+02 8.40E+02 No 4.20E+02 Yes 2.00E+03 No No </=SL- 8.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.50E-01 1.50E-01 No 8.60E-01 No 4.00E+00 No No </=SL- 1.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.50E+05 1.50E+05 Yes 6.80E+05 No NA -- No EN- 1.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.18E+02 No 1.00E+02 No No </=SL- 1.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 4.00E+01 No 1.00E+03 No No </=SL- 1.70E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 3.80E+01 No 6.50E+02 No No </=SL- 3.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes 4.80E+04 No 5.00E+03 Yes No EN- 4.80E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.70E+04 3.70E+04 Yes 1.66E+05 No NA -- No EN- 3.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No 1.70E+03 No 1.50E+02 Yes No </=BKG- 6.30E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 1.38E+02 No 1.00E+02 No No </=SL- 7.30E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 2.40E+04 2.40E+04 Yes 2.20E+04 Yes NA -- No EN- 2.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.00E+04 8.00E+04 Yes 5.20E+04 Yes NA -- No EN- 8.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No 2.80E+01 No 4.90E+01 No No </=SL- 8.50E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 1.34E+02 No 5.00E+03 No No </=SL- 1.30E+01

Q North - AA-Q-9-118SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 7.00E+02 No No </=SL- 1.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No 8.60E-01 No 1.00E+02 No No </=SL- 4.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No 6.00E+03 Yes 3.50E+03 Yes Yes >SL- 1.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.16E+01 Yes 1.00E+01 Yes Yes >SL- 1.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No 1.32E+03 No 2.00E+03 No No </=SL- 6.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 3.00E-01 Yes 4.00E+00 No No </=SL- 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 3.00E+05 No NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL- 2.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 6.80E+00 Yes 1.00E+03 No No </=SL- 2.10E+01

Copper 7440-50-8 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No 2.60E+01 Yes 6.50E+02 No No </=SL- 9.90E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.20E+04 8.20E+04 Yes 5.10E+04 Yes 5.00E+03 Yes No EN- 8.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 1.34E+01 Yes 7.50E+00 Yes Yes >SL- 2.70E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.00E+04 5.00E+04 Yes 7.70E+04 No NA -- No EN- 5.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.60E+03 4.60E+03 No 2.70E+03 Yes 1.50E+02 Yes Yes >SL- 4.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No 3.30E+01 Yes 1.00E+02 Yes Yes >SL- 1.30E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.43E+04 No NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 3.50E+04 No NA -- No EN- 2.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No 1.75E+01 Yes 4.90E+01 No No </=SL- 3.90E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No 1.03E+02 Yes 5.00E+03 No No </=SL- 2.90E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Ground 
Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q North - AA-Q-9-132SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 6.40E+03 6.40E+03 No 6.00E+03 Yes 3.50E+03 Yes Yes >SL- 6.40E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No 1.16E+01 No 1.00E+01 No No </=SL- 9.40E+00

Barium 7440-39-3 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No 1.32E+03 No 2.00E+03 No No </=SL- 2.60E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No 3.00E-01 Yes 4.00E+00 No No </=SL- 4.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 3.00E+05 No NA -- No EN- 1.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL- 1.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No 6.80E+00 Yes 1.00E+03 No No </=SL- 9.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No 2.60E+01 Yes 6.50E+02 No No </=SL- 7.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes 5.10E+04 No 5.00E+03 Yes No EN- 4.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No 1.34E+01 No 7.50E+00 No No </=SL- 4.90E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.90E+04 2.90E+04 Yes 7.70E+04 No NA -- No EN- 2.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 2.70E+03 No 1.50E+02 Yes No </=BKG- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 3.30E+01 Yes 1.00E+02 No No </=SL- 5.50E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 7.30E+03 7.30E+03 Yes 1.43E+04 No NA -- No EN- 7.30E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 3.50E+04 No NA -- No EN- 2.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 1.75E+01 Yes 4.90E+01 No No </=SL- 1.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No 1.03E+02 Yes 5.00E+03 No No </=SL- 2.50E+03

Q North - AA-Q-9-38SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 7.00E+02 No No </=SL- 1.80E+00

Benzene 71-43-2 1 : 1 : 1 100.00 5.90E-01 5.90E-01 No NA -- 5.00E+00 No No </=SL- 5.90E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 9.00E+00 9.00E+00 No NA -- 1.00E+02 No No </=SL- 9.00E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.60E-01 1.60E-01 No NA -- 2.90E+02 No No </=SL- 1.60E-01

MCPA 94-74-6 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No NA -- 3.50E+00 Yes Yes >SL- 2.50E+01

MCPP 93-65-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 7.00E+00 Yes Yes >SL- 1.20E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No 3.40E+04 No 3.50E+03 No No </=SL- 3.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.60E+01 6.60E+01 No 4.80E+01 Yes 1.00E+01 Yes Yes >SL- 6.60E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 1.00E+03 No 2.00E+03 No No </=SL- 1.60E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Ground 
Water SL (f)

(ug/L)
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No 2.40E+00 No 4.00E+00 No No </=SL- 3.60E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 9.70E+04 9.70E+04 Yes 2.00E+05 No NA -- No EN- 9.70E+04

Chromium 7440-47-3 1 : 1 : 1 100.00 8.10E+01 8.10E+01 No 3.20E+02 No 1.00E+02 No No </=SL- 8.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No 5.40E+01 No 1.00E+03 No No </=SL- 5.60E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 1.14E+02 No 6.50E+02 No No </=SL- 2.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN- 3.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 1.00E+02 No 7.50E+00 Yes No </=BKG- 1.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes 4.60E+04 No NA -- No EN- 1.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 3.00E+03 No 1.50E+02 Yes No </=BKG- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No 2.00E+02 No 1.00E+02 No No </=SL- 3.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.70E+03 9.70E+03 Yes 1.68E+04 No NA -- No EN- 9.70E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 4.90E+05 4.90E+05 Yes 2.40E+04 Yes NA -- No EN- 4.90E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 9.70E+00 9.70E+00 No 1.00E+02 No 4.90E+01 No No </=SL- 9.70E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 4.00E+02 Yes 5.00E+03 No No </=SL- 1.50E+03

Q North - AA-Q-9-58SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 8.30E-01 8.30E-01 No NA -- 7.00E+02 No No </=SL- 8.30E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.70E+04 2.70E+04 No 3.40E+04 No 3.50E+03 Yes No </=BKG- 2.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 4.80E+01 No 1.00E+01 Yes No </=BKG- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.10E+02 7.10E+02 No 1.00E+03 No 2.00E+03 No No </=SL- 7.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No 2.40E+00 No 4.00E+00 No No </=SL- 1.80E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 2.00E+05 No NA -- No EN- 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No 3.20E+02 Yes 1.00E+02 Yes Yes >SL- 3.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 5.40E+01 No 1.00E+03 No No </=SL- 3.50E+01

Copper 7440-50-8 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No 1.14E+02 No 6.50E+02 No No </=SL- 7.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 8.20E+04 8.20E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN- 8.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No 1.00E+02 No 7.50E+00 Yes No </=BKG- 5.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 4.60E+04 No NA -- No EN- 4.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 3.00E+03 No 1.50E+02 Yes No </=BKG- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 2.00E+02 No 1.00E+02 Yes No </=BKG- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes 1.68E+04 No NA -- No EN- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 2.40E+04 Yes NA -- No EN- 3.40E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.10E+01 7.10E+01 No 1.00E+02 No 4.90E+01 Yes No </=BKG- 7.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 4.00E+02 Yes 5.00E+03 No No </=SL- 1.60E+03

Q North - AA-Q-9-78SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.20E+03 No No </=SL- 2.20E+00

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.50E+01 No No </=SL9.5-9.5 1.20E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 7.35E+03 7.35E+03 No 1.52E+04 No 3.50E+03 Yes No </=BKG- 7.35E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.25E+00 6.25E+00 No 1.80E+01 No 1.00E+01 No No </=SL- 6.25E+00

Barium 7440-39-3 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 1.02E+03 No 2.00E+03 No No </=SL- 4.50E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.10E-01 5.10E-01 No 8.00E-01 No 4.00E+00 No No </=SL- 5.10E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 2.40E+05 No NA -- No EN- 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 5.80E+01 Yes 1.00E+02 Yes Yes >SL- 1.60E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No 1.20E+01 No 1.00E+03 No No </=SL- 8.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 4.65E+01 4.65E+01 No 1.60E+01 Yes 6.50E+02 No No </=SL- 4.65E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes 4.60E+04 No 5.00E+03 Yes No EN- 3.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 1.50E+01 No 7.50E+00 Yes No </=BKG- 1.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 4.80E+04 No NA -- No EN- 3.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.75E+03 1.75E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG- 1.75E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.10E+01 6.10E+01 No 4.20E+01 Yes 1.00E+02 No No </=SL- 6.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.15E+03 8.15E+03 Yes 1.24E+04 No NA -- No EN- 8.15E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes 2.80E+04 No NA -- No EN- 2.00E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.95E+01 1.95E+01 No 4.00E+01 No 4.90E+01 No No </=SL- 1.95E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.05E+03 2.05E+03 No 7.00E+01 Yes 5.00E+03 No No </=SL- 2.05E+03

Q North - AA-Q-9-98SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No NA -- 4.20E+03 No No </=SL- 2.10E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No 1.74E+04 No 3.50E+03 Yes No </=BKG- 1.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 3.80E+01 No 1.00E+01 Yes No </=BKG- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 4.90E+02 4.90E+02 No 1.16E+03 No 2.00E+03 No No </=SL- 4.90E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No 1.20E+00 No 4.00E+00 No No </=SL- 9.60E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes 2.40E+05 No NA -- No EN- 1.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No 1.10E+02 Yes 1.00E+02 Yes Yes >SL- 2.70E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 2.60E+01 No 1.00E+03 No No </=SL- 1.80E+01

Copper 7440-50-8 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No 5.40E+01 Yes 6.50E+02 No No </=SL- 8.00E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.20E+04 6.20E+04 Yes 6.80E+04 No 5.00E+03 Yes No EN- 6.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 3.40E+01 No 7.50E+00 Yes No </=BKG- 2.80E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes 5.20E+04 No NA -- No EN- 2.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No 3.40E+03 No 1.50E+02 Yes No </=BKG- 2.40E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 9.60E+01 Yes 1.00E+02 Yes Yes >SL- 1.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 8.90E+03 8.90E+03 Yes 1.42E+04 No NA -- No EN- 8.90E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 2.60E+04 No NA -- No EN- 2.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No 5.80E+01 No 4.90E+01 No No </=SL- 4.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 4.60E+02 Yes 5.00E+03 No No </=SL- 2.10E+03

Q North - SA-Q-3SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 7.20E+00 7.20E+00 No NA -- 7.00E+02 No No </=SL- 7.20E+00

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.00E+01 No No </=SL- 1.50E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 5.00E+00 Yes Yes >SL- 1.20E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.50E+02

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 5.00E+00 No No </=SL- 1.50E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.20E+00 J 1.20E+00 J No NA -- 6.00E+02 No No </=SL- 1.20E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 6.80E+00 J 6.80E+00 J No NA -- 2.80E+01 No No </=SL- 6.80E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.30E+00 J 1.30E+00 J No NA -- 6.00E+00 No No </=SL- 1.30E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 2.90E+02 No No </=SL- 1.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 3.40E+04 No 3.50E+03 No No </=SL- 1.60E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 4.80E+01 Yes 1.00E+01 Yes Yes >SL- 1.10E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 1.00E+03 No 2.00E+03 No No </=SL- 1.90E+02

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No 3.80E+00 No 5.00E+00 No No </=SL- 1.20E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes 2.00E+05 Yes NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 3.20E+02 No 1.00E+02 No No </=SL- 1.10E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No 5.40E+01 No 1.00E+03 No No </=SL- 4.10E+00

Iron 7439-89-6 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN- 4.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No 1.00E+02 No 7.50E+00 No No </=SL- 2.80E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes 4.60E+04 Yes NA -- No EN- 6.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.60E+03 3.60E+03 No 3.00E+03 Yes 1.50E+02 Yes Yes >SL- 3.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 2.00E+02 No 1.00E+02 No No </=SL- 1.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 1.68E+04 No NA -- No EN- 1.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 2.40E+04 Yes NA -- No EN- 7.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 1.00E+02 No 4.90E+01 No No </=SL- 2.50E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No 4.00E+02 No 5.00E+03 No No </=SL- 6.10E+00

Q North - SA-Q-4SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+02 No No </=SL- 1.20E+00

Benzene 71-43-2 1 : 1 : 1 100.00 5.80E+00 5.80E+00 No NA -- 5.00E+00 Yes Yes >SL- 5.80E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 1.00E+02 No No </=SL- 3.60E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.60E+00 J 3.60E+00 J No NA -- 7.50E+01 No No </=SL- 3.60E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.20E+00 J 4.20E+00 J No NA -- 2.80E+01 No No </=SL- 4.20E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.20E-02 1.20E-02 No NA -- 5.00E-01 No No </=SL- 1.20E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.40E+01 4.40E+01 No 3.40E+04 No 3.50E+03 No No </=SL- 4.40E+01

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 4.80E+01 Yes 1.00E+01 Yes Yes >SL- 1.10E+02

Barium 7440-39-3 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No 1.00E+03 No 2.00E+03 No No </=SL- 3.10E+02

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 3.80E+00 No 5.00E+00 No No </=SL- 1.30E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 2.00E+05 Yes NA -- No EN- 2.20E+05

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.10E-01 8.10E-01 No 5.40E+01 No 1.00E+03 No No </=SL- 8.10E-01

Iron 7439-89-6 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes 1.02E+05 No 5.00E+03 Yes No EN- 4.90E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes 4.60E+04 Yes NA -- No EN- 7.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 3.00E+03 No 1.50E+02 Yes No </=BKG- 1.60E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Nickel 7440-02-0 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No 2.00E+02 No 1.00E+02 No No </=SL- 2.70E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 1.68E+04 Yes NA -- No EN- 2.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 7.90E+04 7.90E+04 Yes 2.40E+04 Yes NA -- No EN- 7.90E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 4.00E+02 No 5.00E+03 No No </=SL- 4.20E+00

Q South - AA-Q-10-38SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.10E-01 7.10E-01 No NA -- 1.00E+02 No No </=SL- 7.10E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.40E+02 8.40E+02 No NA -- 2.00E+03 No No </=SL- 8.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 7.40E-01 7.40E-01 No NA -- 4.00E+00 No No </=SL- 7.40E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- NA -- No EN- 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+03 No No </=SL- 1.90E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No NA -- 6.50E+02 No No </=SL- 4.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.00E+04 6.00E+04 Yes NA -- 5.00E+03 Yes No EN- 6.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No NA -- 1.00E+02 No No </=SL- 7.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN- 1.10E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN- 1.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 4.90E+01 No No </=SL- 3.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 5.00E+03 No No </=SL- 1.40E+02

Q South - AA-Q-10-58SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.00E+02 No No </=SL- 1.50E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.60E+03 9.60E+03 No 1.38E+03 Yes 3.50E+03 Yes Yes >SL- 9.60E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.30E+00 9.30E+00 No NA -- 1.00E+01 No No </=SL- 9.30E+00

Barium 7440-39-3 1 : 1 : 1 100.00 8.00E+02 8.00E+02 No 1.14E+03 No 2.00E+03 No No </=SL- 8.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.10E-01 5.10E-01 No NA -- 4.00E+00 No No </=SL- 5.10E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes 2.60E+05 No NA -- No EN- 1.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.40E+01 7.40E+01 No 1.56E+01 Yes 1.00E+02 No No </=SL- 7.40E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.60E+00 9.60E+00 No NA -- 1.00E+03 No No </=SL- 9.60E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 6.50E+02 No No </=SL- 1.90E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes 4.20E+04 No 5.00E+03 Yes No EN- 3.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.10E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.80E+04 3.80E+04 Yes 7.80E+04 No NA -- No EN- 3.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 3.80E+03 No 1.50E+02 Yes No </=BKG- 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.80E+01 4.80E+01 No 2.60E+01 Yes 1.00E+02 No No </=SL- 4.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.80E+03 8.80E+03 Yes 1.40E+04 No NA -- No EN- 8.80E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes 2.80E+04 No NA -- No EN- 1.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 2.40E+00 Yes 4.90E+01 No No </=SL- 2.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.60E+01 6.60E+01 No NA -- 5.00E+03 No No </=SL- 6.60E+01

Q South - AA-Q-10-78SiteDeep Groundwater

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 9.50E-02 9.50E-02 No NA -- 2.80E+02 No No </=SL- 9.50E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.20E+03 8.20E+03 No NA -- 3.50E+03 Yes Yes >SL- 8.20E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.20E+00 5.20E+00 No NA -- 1.00E+01 No No </=SL- 5.20E+00

Barium 7440-39-3 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No NA -- 2.00E+03 No No </=SL- 6.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 4.00E+00 No No </=SL- 4.70E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN- 1.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No NA -- 1.00E+02 No No </=SL- 6.20E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 1.00E+03 No No </=SL- 9.50E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 6.50E+02 No No </=SL- 2.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes NA -- 5.00E+03 Yes No EN- 3.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes NA -- NA -- No EN- 3.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 1.00E+02 No No </=SL- 4.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.20E+03 8.20E+03 Yes NA -- NA -- No EN- 8.20E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.60E+04 1.60E+04 Yes NA -- NA -- No EN- 1.60E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 4.90E+01 No No </=SL- 2.40E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 5.00E+03 No No </=SL- 1.00E+02

Q South - AA-Q-10-94SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.90E+04 3.90E+04 No NA -- 3.50E+03 Yes Yes >SL- 3.90E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.90E+01

Barium 7440-39-3 1 : 1 : 1 100.00 9.00E+02 9.00E+02 No NA -- 2.00E+03 No No </=SL- 9.00E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.00E+00 No No </=SL- 2.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 5.00E+00 No No </=SL- 2.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes NA -- NA -- No EN- 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.40E+01 4.40E+01 No NA -- 1.00E+03 No No </=SL- 4.40E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 6.50E+02 No No </=SL- 1.20E+02

Iron 7439-89-6 1 : 1 : 1 100.00 9.60E+04 9.60E+04 Yes NA -- 5.00E+03 Yes No EN- 9.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 4.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.90E+04 5.90E+04 Yes NA -- NA -- No EN- 5.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 7.50E+03 7.50E+03 No NA -- 1.50E+02 Yes Yes >SL- 7.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes NA -- NA -- No EN- 1.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.90E+04 1.90E+04 Yes NA -- NA -- No EN- 1.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 4.90E+01 Yes Yes >SL- 1.20E+02

Zinc 7440-66-6 1 : 1 : 1 100.00 3.30E+02 3.30E+02 No NA -- 5.00E+03 No No </=SL- 3.30E+02

Q South - AA-Q-6-104SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 4.20E+03 No No </=SL10-10 2.30E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 5.00E+00 Yes Yes >SL1-1 1.10E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No NA -- 7.00E+02 No No </=SL1-1 3.30E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+02 No No </=SL1-1 1.40E+00

Toluene 108-88-3 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 1.00E+03 No No </=SL1-1 6.60E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 9.00E-01 9.00E-01 No NA -- 1.00E+04 No No </=SL2-2 9.00E-01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 2.80E+01 No No </=SL10-10 2.60E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Phenol 108-95-2 1 : 1 : 1 100.00 7.00E+00 7.00E+00 No NA -- 1.00E+02 No No </=SL10-10 7.00E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.70E+03 J 3.70E+03 J No 4.20E+03 No 3.50E+03 Yes No </=BKG200-200 3.70E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No 9.80E+00 No 1.00E+01 No No </=SL10-10 3.00E+00

Barium 7440-39-3 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No 6.80E+02 No 2.00E+03 No No </=SL10-10 2.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 4.00E+00 No No </=SL4-4 4.80E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 3.00E+05 No NA -- No EN500-500 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 3.80E+01 No 1.00E+02 No No </=SL10-10 2.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No 3.80E+00 No 1.00E+03 No No </=SL10-10 1.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 8.60E+00 8.60E+00 No 1.36E+01 No 6.50E+02 No No </=SL20-20 8.60E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 4.00E+04 No 5.00E+03 Yes No EN50-50 3.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No 6.80E+00 No 7.50E+00 No No </=SL5-5 4.70E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes 7.80E+04 No NA -- No EN500-500 4.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 1.54E+03 Yes 1.50E+02 Yes Yes >SL10-10 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No 1.80E+01 No 1.00E+02 No No </=SL40-40 7.80E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 J 1.20E+04 J Yes 1.24E+04 No NA -- No EN1000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.40E+04 J 2.40E+04 J Yes 3.60E+04 No NA -- No EN500-500 2.40E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No 1.34E+01 No 4.90E+01 No No </=SL10-10 8.00E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 4.60E+01 No 5.00E+03 No No </=SL20-20 2.10E+01

Q South - AA-Q-6-110SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.20E+03 No No </=SL10-10 1.40E+00

Benzene 71-43-2 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 3.90E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No 6.40E-01 No 7.00E+02 No No </=SL1-1 3.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.50E-01 5.50E-01 No NA -- 1.00E+02 No No </=SL1-1 5.50E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 1.84E+00 No 7.00E+02 No No </=SL1-1 1.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No 7.20E-01 No 1.00E+03 No No </=SL1-1 4.80E-01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.80E+01 No No </=SL10-10 2.00E+00

Phenol 108-95-2 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+02 No No </=SL10-10 3.00E+00

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 7.00E+01 No No </=SL0.5-0.5 1.00E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.30E+04 J 1.30E+04 J No NA -- 3.50E+03 Yes Yes >SL200-200 1.30E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No NA -- 1.00E+01 No No </=SL10-10 6.60E+00

Barium 7440-39-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 2.00E+03 No No </=SL10-10 5.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 4.00E+00 No No </=SL4-4 1.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.10E+05 3.10E+05 Yes NA -- NA -- No EN500-500 3.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.10E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 1.00E+03 No No </=SL10-10 5.00E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 6.50E+02 No No </=SL20-20 2.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.80E+04 7.80E+04 Yes NA -- 5.00E+03 Yes No EN50-50 7.80E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 7.50E+00 Yes Yes >SL5-5 9.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 8.60E+04 8.60E+04 Yes NA -- NA -- No EN500-500 8.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.90E+03 4.90E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 4.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+02 No No </=SL40-40 2.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 2.50E+04 J 2.50E+04 J Yes NA -- NA -- No EN1000-1000 2.50E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 5.20E+04 J 5.20E+04 J Yes NA -- NA -- No EN500-500 5.20E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 4.90E+01 No No </=SL10-10 2.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No NA -- 5.00E+03 No No </=SL20-20 5.10E+01

Q South - AA-Q-6-34SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 5.00E+00 Yes Yes >SL100-100 1.20E+04

Toluene 108-88-3 1 : 1 : 1 100.00 5.05E+01 5.05E+01 No NA -- 1.00E+03 No No </=SL100-100 5.05E+01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 1.45E+02 1.45E+02 No NA -- 2.80E+01 Yes Yes >SL10-10 1.45E+02

4,6-Dinitro-2-methylpheno 534-52-1 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 7.00E+00 No No </=SL50-50 2.20E+00

Acenaphthene 83-32-9 1 : 1 : 1 100.00 2.55E+00 2.55E+00 No NA -- 4.20E+02 No No </=SL10-10 2.55E+00

Carbazole 86-74-8 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No NA -- 3.40E+00 Yes Yes >SL10-10 4.70E+00

Phenol 108-95-2 1 : 1 : 1 100.00 2.20E+02 J 2.20E+02 J No NA -- 1.00E+02 Yes Yes >SL10-40 2.20E+02

Q South - AA-Q-6-44SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.20E+02 5.20E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 5.20E+02

Toluene 108-88-3 1 : 1 : 1 100.00 4.70E+00 4.70E+00 No NA -- 1.00E+03 No No </=SL5-5 4.70E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+04 No No </=SL10-10 1.00E+01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 2.80E+01 No No </=SL10-10 1.60E+01

Phenol 108-95-2 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No NA -- 1.00E+02 No No </=SL10-10 4.60E+01

Q South - AA-Q-6-54SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 4.20E+03 No No </=SL10-10 1.40E+00

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 5.00E+00 Yes Yes >SL10-10 1.10E+03

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 7.00E+02 No No </=SL1-1 2.20E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.00E+02 No No </=SL1-1 1.50E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No 1.78E+00 Yes 7.00E+02 No No </=SL1-1 2.30E+00

Toluene 108-88-3 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 9.00E-01 Yes 1.00E+03 No No </=SL1-1 3.80E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No 4.00E+00 No 1.00E+04 No No </=SL2-2 4.00E+00

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 7.90E+00 7.90E+00 No NA -- 2.80E+01 No No </=SL10-10 7.90E+00

Phenol 108-95-2 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 1.00E+02 No No </=SL10-10 3.80E+01

Q South - AA-Q-6-64SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 4.20E+03 No No </=SL10-10 1.00E+01

Acetone 67-64-1 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 6.30E+03 No No </=SL25-25 2.40E+01

Benzene 71-43-2 1 : 1 : 1 100.00 7.20E+01 7.20E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 7.20E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+02 No No </=SL1-1 1.40E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 7.00E+02 No No </=SL1-1 4.20E+00

Toluene 108-88-3 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No 7.20E-01 Yes 1.00E+03 No No </=SL1-1 8.80E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 1.00E+04 No No </=SL2-2 3.80E+00

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 2.80E+01 Yes Yes >SL10-10 3.20E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.40E+02 No No </=SL10-10 1.50E+01

Phenanthrene 85-01-8 1 : 1 : 1 100.00 5.00E+00 5.00E+00 No NA -- 2.10E+03 No No </=SL10-10 5.00E+00

Phenol 108-95-2 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.00E+02 No No </=SL10-10 4.00E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Pesticide

Aldrin 309-00-2 1 : 1 : 1 100.00 1.40E-02 J 1.40E-02 J No NA -- 1.40E+01 No No </=SL0.05-0.05 1.40E-02

alpha-BHC 319-84-6 1 : 1 : 1 100.00 3.30E-02 J 3.30E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 3.30E-02

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 7.30E-03 J 7.30E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 7.30E-03

Heptachlor 76-44-8 1 : 1 : 1 100.00 1.50E-02 J 1.50E-02 J No NA -- 4.00E-01 No No </=SL0.05-0.05 1.50E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.00E+03 J 5.00E+03 J No 1.38E+03 Yes 3.50E+03 Yes Yes >SL200-200 5.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 1.00E+01 No No </=SL10-10 6.10E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 1.14E+03 No 2.00E+03 No No </=SL10-10 1.00E+03

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 2.60E+05 No NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 1.56E+01 Yes 1.00E+02 No No </=SL10-10 3.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 1.00E+03 No No </=SL10-10 2.90E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 6.50E+02 No No </=SL20-20 1.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes 4.20E+04 No 5.00E+03 Yes No EN50-50 2.80E+04

Lead 7439-92-1 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No NA -- 7.50E+00 Yes Yes >SL5-5 8.40E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 7.80E+04 No NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 3.80E+03 No 1.50E+02 Yes No </=BKG10-10 2.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 2.60E+01 No 1.00E+02 No No </=SL40-40 1.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 J 1.70E+04 J Yes 1.40E+04 Yes NA -- No EN1000-1000 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+04 J 1.80E+04 J Yes 2.80E+04 No NA -- No EN500-500 1.80E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 2.40E+00 Yes 4.90E+01 No No </=SL10-10 1.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 5.00E+03 No No </=SL20-20 2.40E+01

Q South - AA-Q-6-74SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 1.40E+01 J 1.40E+01 J No NA -- 6.30E+03 No No </=SL25-25 1.40E+01

Benzene 71-43-2 1 : 1 : 1 100.00 5.60E+01 5.60E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 5.60E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.70E-01 5.70E-01 No NA -- 7.00E+02 No No </=SL1-1 5.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+02 No No </=SL1-1 1.20E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 7.00E+02 No No </=SL1-1 1.60E+00

Toluene 108-88-3 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No NA -- 1.00E+03 No No </=SL1-1 6.90E-01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 2.80E+01 No No </=SL10-10 1.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 1.40E+02 No No </=SL10-10 3.20E+00

Phenanthrene 85-01-8 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No NA -- 2.10E+03 No No </=SL10-10 2.40E+00

Phenol 108-95-2 1 : 1 : 1 100.00 3.40E+00 3.40E+00 No NA -- 1.00E+02 No No </=SL10-10 3.40E+00

Q South - AA-Q-6-84SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.80E+02 5.80E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 5.80E+02

Chloromethane 74-87-3 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 1.60E+02 No No </=SL5-5 1.50E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No NA -- 7.00E+02 No No </=SL5-5 9.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No NA -- 1.00E+03 No No </=SL5-5 9.40E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+04 No No </=SL10-10 1.10E+01

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 2.80E+01 No No </=SL10-10 2.00E+01

Carbazole 86-74-8 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 3.40E+00 No No </=SL10-10 1.20E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.40E+02 No No </=SL10-10 2.20E+00

Phenol 108-95-2 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+02 No No </=SL10-10 2.40E+01

Q South - AA-Q-6-94SiteDeep Groundwater

VOCs

1,1-Dichloroethylene 75-35-4 1 : 1 : 1 100.00 3.70E-01 3.70E-01 No NA -- 7.00E+00 No No </=SL1-1 3.70E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.70E-01 3.70E-01 No NA -- 7.00E+01 No No </=SL2-2 3.70E-01

2-Butanone 78-93-3 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No NA -- 4.20E+03 No No </=SL10-10 3.10E+00

Benzene 71-43-2 1 : 1 : 1 100.00 8.40E+01 8.40E+01 No NA -- 5.00E+00 Yes Yes >SL1-1 8.40E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No 1.00E+00 No 7.00E+02 No No </=SL1-1 6.70E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.80E-01 5.80E-01 No NA -- 1.00E+02 No No </=SL1-1 5.80E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL5-5 1.20E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+02 No No </=SL1-1 1.40E+00

Toluene 108-88-3 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.00E+03 No No </=SL1-1 1.10E+00

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 7.60E-01 7.60E-01 No NA -- 5.00E+00 No No </=SL1-1 7.60E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 1.00E+04 No No </=SL2-2 2.80E+00

SVOCs

2-Methylnaphthalene 91-57-6 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 2.80E+01 No No </=SL10-10 2.00E+00

Phenol 108-95-2 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 1.00E+02 No No </=SL10-10 3.20E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q South - AA-Q-7-104SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 3.30E-01 3.30E-01 No NA -- 5.00E+00 No No </=SL1-1 3.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.70E+00 8.70E+00 No NA -- 1.00E+02 No No </=SL1-1 8.70E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 5.00E-01 J 5.00E-01 J No 7.60E-01 No 1.60E+02 No No </=SL1-1 5.00E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.25E-01 9.25E-01 No NA -- 7.00E+02 No No </=SL1-1 9.25E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 1.00E+03 No No </=SL1-1 3.50E-01

SVOCs

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 6.30E-01 6.30E-01 No NA -- 3.00E-01 Yes Yes >SL10-10 6.30E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 6.70E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 4.00E-02 4.00E-02 No 7.60E-02 No 5.00E-01 No No </=SL- 4.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.65E+02 J 2.65E+02 J No 4.20E+03 No 3.50E+03 No No </=SL200-200 2.65E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.65E+00 9.65E+00 No 9.80E+00 No 1.00E+01 No No </=SL10-10 9.65E+00

Barium 7440-39-3 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No 6.80E+02 No 2.00E+03 No No </=SL10-10 6.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.45E+05 1.45E+05 Yes 3.00E+05 No NA -- No EN500-500 1.45E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No 3.80E+01 No 1.00E+02 No No </=SL10-10 7.80E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.05E+00 3.05E+00 No 1.36E+01 No 6.50E+02 No No </=SL20-20 3.05E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes 4.00E+04 No 5.00E+03 Yes No EN50-50 2.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.35E+04 3.35E+04 Yes 7.80E+04 No NA -- No EN500-500 3.35E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.25E+03 1.25E+03 No 1.54E+03 No 1.50E+02 Yes No </=BKG10-10 1.25E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.35E+00 5.35E+00 No 1.80E+01 No 1.00E+02 No No </=SL40-40 5.35E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.00E+04 J 1.00E+04 J Yes 1.24E+04 No NA -- No EN1000-1000 1.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+04 J 1.50E+04 J Yes 3.60E+04 No NA -- No EN500-500 1.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.55E+00 1.55E+00 No 1.34E+01 No 4.90E+01 No No </=SL10-10 1.55E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 4.60E+01 No 5.00E+03 No No </=SL20-20 1.50E+01

Q South - AA-Q-7-34SiteDeep Groundwater

VOCs

1,1,1-Trichloroethane 71-55-6 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 2.00E+02 No No </=SL2-2 4.70E-01

Benzene 71-43-2 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 5.00E+00 No No </=SL2-2 4.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No NA -- 1.00E+02 Yes Yes >SL2-2 2.70E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chloroethane 75-00-3 1 : 1 : 1 100.00 3.10E+00 3.10E+00 No NA -- 4.60E+00 No No </=SL2-2 3.10E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 7.00E+02 No No </=SL2-2 1.70E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 3.50E+01 No No </=SL10-10 3.60E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 1.40E+02 No No </=SL10-10 1.80E+00

Q South - AA-Q-7-44SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No NA -- 7.00E+02 No No </=SL1-1 3.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL1-1 1.10E+01

Chloroethane 75-00-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 4.60E+00 No No </=SL1-1 2.20E+00

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No 2.40E+00 No 5.00E+00 No No </=SL5-5 1.00E+00

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 2.10E+01 No No </=SL10-10 1.70E+00

Q South - AA-Q-7-54SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.40E-01 2.40E-01 No NA -- 7.00E+02 No No </=SL1-1 2.40E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 3.10E-01 3.10E-01 No NA -- 7.00E+01 No No </=SL2-2 3.10E-01

Benzene 71-43-2 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 5.00E+00 No No </=SL1-1 5.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.20E+00 8.20E+00 No NA -- 1.00E+02 No No </=SL1-1 8.20E+00

Chloroethane 75-00-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 4.60E+00 No No </=SL1-1 3.40E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No 1.78E+00 No 7.00E+02 No No </=SL1-1 9.20E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No 9.00E-01 No 1.00E+03 No No </=SL1-1 3.00E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No 4.00E+00 No 1.00E+04 No No </=SL2-2 5.40E-01

SVOCs

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+01 No No </=SL10-10 1.20E+00

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 2.10E+01 No No </=SL10-10 2.60E+00

Q South - AA-Q-7-64SiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 5.00E+00 No No </=SL1-1 2.20E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL1-1 1.00E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chloroethane 75-00-3 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 4.60E+00 No No </=SL1-1 3.50E-01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.50E-01 8.50E-01 No NA -- 7.00E+02 No No </=SL1-1 8.50E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.00E+04 No No </=SL2-2 2.00E+00

Pesticide

Heptachlor 76-44-8 1 : 1 : 1 100.00 7.80E-03 J 7.80E-03 J No NA -- 4.00E-01 No No </=SL0.05-0.05 7.80E-03

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 4.80E-01 4.80E-01 No NA -- 7.00E+01 No No </=SL0.5-0.5 4.80E-01

Metals

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+01 J 1.10E+01 J No NA -- 1.00E+01 Yes Yes >SL10-10 1.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 7.50E+02 7.50E+02 No 1.14E+03 No 2.00E+03 No No </=SL10-10 7.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 2.60E+05 No NA -- No EN500-500 1.60E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes 4.20E+04 No 5.00E+03 Yes No EN50-50 2.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes 7.80E+04 No NA -- No EN500-500 3.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 3.80E+03 No 1.50E+02 Yes No </=BKG10-10 1.60E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.90E+00 4.90E+00 No 2.60E+01 No 1.00E+02 No No </=SL40-40 4.90E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 1.00E+04 1.00E+04 Yes 1.40E+04 No NA -- No EN1000-1000 1.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes 2.80E+04 No NA -- No EN500-500 1.50E+04

Q South - AA-Q-7-74SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+02 No No </=SL1-1 1.10E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 7.00E+02 No No </=SL1-1 8.40E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.70E-01 3.70E-01 No NA -- 1.00E+03 No No </=SL1-1 3.70E-01

SVOCs

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 2.10E+01 No No </=SL10-10 1.20E+00

Q South - AA-Q-7-84SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+02 No No </=SL1-1 3.30E+01

Chloroethane 75-00-3 1 : 1 : 1 100.00 8.20E-01 8.20E-01 No NA -- 4.60E+00 No No </=SL1-1 8.20E-01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 5.00E+00 No No </=SL5-5 1.00E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.50E-01 9.50E-01 No NA -- 7.00E+02 No No </=SL1-1 9.50E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q South - AA-Q-7-94SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.00E+02 No No </=SL1-1 5.70E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 8.90E-01 8.90E-01 No NA -- 7.00E+02 No No </=SL1-1 8.90E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.00E-01 3.00E-01 No NA -- 1.00E+03 No No </=SL1-1 3.00E-01

Q South - AA-Q-8-104SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.50E-01 3.50E-01 No NA -- 7.00E+02 No No </=SL1-1 3.50E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.40E-01 5.40E-01 No NA -- 7.00E+01 No No </=SL2-2 5.40E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.40E-01 J 2.40E-01 J No 7.60E-01 No 1.60E+02 No No </=SL1-1 2.40E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No 6.80E+02 No 2.00E+03 No No </=SL10-10 2.40E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes 3.00E+05 No NA -- No EN500-500 1.30E+05

Copper 7440-50-8 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No 1.36E+01 No 6.50E+02 No No </=SL20-20 2.70E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.00E+04 1.00E+04 Yes 4.00E+04 No 5.00E+03 Yes No EN50-50 1.00E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 7.80E+04 No NA -- No EN500-500 3.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No 1.54E+03 No 1.50E+02 Yes No </=BKG10-10 6.40E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No 1.80E+01 No 1.00E+02 No No </=SL40-40 6.40E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 5.80E+03 5.80E+03 Yes 1.24E+04 No NA -- No EN1000-1000 5.80E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes 3.60E+04 No NA -- No EN500-500 1.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 1.34E+01 No 4.90E+01 No No </=SL10-10 1.40E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No 4.60E+01 No 5.00E+03 No No </=SL20-20 1.50E+01

Q South - AA-Q-8-111SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.30E-01 2.30E-01 No NA -- 7.00E+02 No No </=SL1-1 2.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 7.00E+01 No No </=SL2-2 5.70E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No 6.40E-01 No 7.00E+02 No No </=SL1-1 4.20E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 2.20E-01 J 2.20E-01 J No 1.18E+00 No 1.60E+02 No No </=SL1-1 2.20E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 2.00E+00 No No </=SL1-1 1.70E+00

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 8.10E-01 8.10E-01 No NA -- 2.10E+02 No No </=SL10-10 8.10E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 6.40E-01 6.40E-01 No NA -- 3.00E-01 Yes Yes >SL10-10 6.40E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 9.40E-01 9.40E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 9.40E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 3.50E+03 No No </=SL200-200 3.00E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 1.00E+01 No No </=SL10-10 6.50E+00

Barium 7440-39-3 1 : 1 : 1 100.00 3.90E+02 3.90E+02 No NA -- 2.00E+03 No No </=SL10-10 3.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 2.50E-01 2.50E-01 No NA -- 4.00E+00 No No </=SL4-4 2.50E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.30E+05 1.30E+05 Yes NA -- NA -- No EN500-500 1.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 1.00E+03 No No </=SL10-10 4.40E+00

Copper 7440-50-8 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 6.50E+02 No No </=SL20-20 2.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 4.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No NA -- 7.50E+00 No No </=SL5-5 4.50E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes NA -- NA -- No EN500-500 3.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 1.00E+02 No No </=SL40-40 2.40E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN1000-1000 1.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes NA -- NA -- No EN500-500 2.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.70E+00 6.70E+00 No NA -- 4.90E+01 No No </=SL10-10 6.70E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 5.00E+03 No No </=SL20-20 3.20E+01

Q South - AA-Q-8-34SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 6.15E-01 6.15E-01 No NA -- 7.00E+01 No No </=SL2-2 6.15E-01

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E-01 1.10E-01 No NA -- 5.00E+00 No No </=SL1-1 1.10E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.40E-01 7.40E-01 No NA -- 1.00E+02 No No </=SL1-1 7.40E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 5.00E+00 No No </=SL1-1 2.20E-01

Q South - AA-Q-8-44SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.20E-01 J 5.20E-01 J No NA -- 7.00E+02 No No </=SL1-1 5.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 7.00E+01 No No </=SL2-2 1.60E+01

Toluene 108-88-3 1 : 1 : 1 100.00 2.90E-01 2.90E-01 No NA -- 1.00E+03 No No </=SL1-1 2.90E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No NA -- 2.00E+00 Yes Yes >SL1-1 3.80E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Q South - AA-Q-8-54SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.70E-01 J 5.70E-01 J No NA -- 7.00E+02 No No </=SL1-1 5.70E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 7.00E+01 No No </=SL2-2 1.50E+01

Benzene 71-43-2 1 : 1 : 1 100.00 2.40E-01 2.40E-01 No NA -- 5.00E+00 No No </=SL1-1 2.40E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+02 No No </=SL1-1 8.80E-01

Toluene 108-88-3 1 : 1 : 1 100.00 3.80E-01 3.80E-01 No 9.00E-01 No 1.00E+03 No No </=SL1-1 3.80E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 1.80E-01 1.80E-01 No NA -- 5.00E+00 No No </=SL1-1 1.80E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.60E+00 2.60E+00 No NA -- 2.00E+00 Yes Yes >SL1-1 2.60E+00

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 8.40E-01 8.40E-01 No NA -- 2.10E+02 No No </=SL10-10 8.40E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 6.40E-01 6.40E-01 No NA -- 3.00E-01 Yes Yes >SL10-10 6.40E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 7.70E-01

Q South - AA-Q-8-64SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.40E+00 7.40E+00 No NA -- 7.00E+01 No No </=SL2-2 7.40E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 3.60E-01 3.60E-01 No NA -- 7.00E+02 No No </=SL1-1 3.60E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.80E-01 9.80E-01 No NA -- 2.00E+00 No No </=SL1-1 9.80E-01

SVOCs

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 7.70E-01 7.70E-01 No NA -- 2.10E+02 No No </=SL10-10 7.70E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 5.80E-01 5.80E-01 No NA -- 3.00E-01 Yes Yes >SL10-10 5.80E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 6.80E-01 6.80E-01 No NA -- 4.30E-01 Yes Yes >SL10-10 6.80E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No 1.38E+03 No 3.50E+03 No No </=SL200-200 4.60E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.00E+01 No No </=SL10-10 3.00E+00

Barium 7440-39-3 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No 1.14E+03 No 2.00E+03 No No </=SL10-10 4.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes 2.60E+05 No NA -- No EN500-500 1.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.56E+01 No 1.00E+02 No No </=SL10-10 1.00E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.00E+03 No No </=SL10-10 2.20E+00

Iron 7439-89-6 1 : 1 : 1 100.00 2.50E+04 2.50E+04 Yes 4.20E+04 No 5.00E+03 Yes No EN50-50 2.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.50E+00 No No </=SL5-5 3.00E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 7.80E+04 No NA -- No EN500-500 3.00E+04

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 154 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 2.30E+03 2.30E+03 No 3.80E+03 No 1.50E+02 Yes No </=BKG10-10 2.30E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 8.10E+00 8.10E+00 No 2.60E+01 No 1.00E+02 No No </=SL40-40 8.10E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 7.90E+03 7.90E+03 Yes 1.40E+04 No NA -- No EN1000-1000 7.90E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.80E+04 1.80E+04 Yes 2.80E+04 No NA -- No EN500-500 1.80E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 5.00E+03 No No </=SL20-20 1.60E+01

Q South - AA-Q-8-74SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.20E-01 2.20E-01 No NA -- 7.00E+02 No No </=SL1-1 2.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+01 No No </=SL2-2 1.20E+00

Q South - AA-Q-8-84SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 7.00E+02 No No </=SL1-1 3.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.00E+01 No No </=SL2-2 1.40E+00

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 5.00E+00 No No </=SL1-1 4.10E-01

Q South - AA-Q-8-94SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 7.00E+02 No No </=SL1-1 4.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+01 No No </=SL2-2 1.10E+00

Q South - BDRK-Q-2SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 5 : 5 20.00 2.90E+00 J 2.90E+00 J No NA -- 4.20E+03 No No </=SL10-10 2.90E+00

4-Methyl-2-pentanone 108-10-1 1 : 5 : 5 20.00 1.00E+00 1.00E+00 No NA -- 2.00E+03 No No </=SL10-10 1.00E+00

Benzene 71-43-2 1 : 5 : 5 20.00 2.20E-01 2.20E-01 No NA -- 5.00E+00 No No </=SL1-1 2.20E-01

Carbon Disulfide 75-15-0 1 : 5 : 5 20.00 2.90E-01 2.90E-01 No 1.44E+00 No 7.00E+02 No No </=SL1-1 2.90E-01

Methyl N-Butyl Ketone 591-78-6 1 : 5 : 5 20.00 1.10E+00 1.10E+00 No NA -- 2.00E+03 No No </=SL10-10 1.10E+00

Xylenes, Total 1330-20-7 1 : 5 : 5 20.00 1.80E+00 1.80E+00 No NA -- 1.00E+04 No No </=SL2-2 1.80E+00

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 2.30E+01 J 2.20E+02 No 1.66E+04 No 3.50E+03 No No </=SL200-200 7.03E+01

Barium 7440-39-3 4 : 5 : 5 80.00 6.00E+02 6.40E+02 No 1.00E+03 No 2.00E+03 No No </=SL10-10 6.26E+02

Calcium 7440-70-2 5 : 5 : 5 100.00 7.40E+04 7.70E+04 Yes 3.20E+05 No NA -- No EN500-500 7.55E+04

Cobalt 7440-48-4 1 : 5 : 5 20.00 7.70E-01 7.70E-01 No 3.20E+01 No 1.00E+03 No No </=SL10-10 7.70E-01
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Constituent (h)

FOD (a) % FOD 
(b)
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Qualifier(d)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 5 : 5 20.00 9.65E-01 9.65E-01 No 1.88E+02 No 6.50E+02 No No </=SL20-20 9.65E-01

Iron 7439-89-6 5 : 5 : 5 100.00 6.90E+01 4.10E+02 Yes 1.72E+05 No 5.00E+03 No No EN50-50 1.60E+02

Magnesium 7439-95-4 4 : 5 : 5 80.00 4.20E+04 4.30E+04 Yes 8.40E+04 No NA -- No EN500-500 4.24E+04

Manganese 7439-96-5 4 : 5 : 5 80.00 7.70E+00 1.20E+01 No 7.20E+03 No 1.50E+02 No No </=SL10-10 9.15E+00

Mercury 7439-97-6 2 : 5 : 5 40.00 8.50E-02 9.20E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.85E-02

Potassium 7440-09-7 5 : 5 : 5 100.00 4.10E+03 4.40E+03 Yes 1.58E+04 No NA -- No EN1000-1000 4.27E+03

Sodium 7440-23-5 5 : 5 : 5 100.00 5.55E+04 J 7.70E+04 Yes 3.20E+04 Yes NA -- No EN500-2500 6.87E+04

Vanadium 7440-62-2 1 : 5 : 5 20.00 2.05E+00 2.05E+00 No 5.20E+01 No 4.90E+01 No No </=SL10-10 2.05E+00

Zinc 7440-66-6 2 : 5 : 5 40.00 2.60E+00 1.20E+01 No 6.20E+02 No 5.00E+03 No No </=SL20-20 7.30E+00

Q South - Piez-7DSiteDeep Groundwater

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 6.50E+00 6.50E+00 No NA -- 7.00E+01 No No </=SL- 6.50E+00

Dichlorprop 120-36-5 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 2.90E+02 No No </=SL- 4.30E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 8.30E+02 8.30E+02 No NA -- 2.00E+03 No No </=SL- 8.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- NA -- No EN- 1.10E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.60E+03 2.60E+03 Yes NA -- 5.00E+03 No No EN- 2.60E+03

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.70E+04 3.70E+04 Yes NA -- NA -- No EN- 3.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No NA -- 1.50E+02 Yes Yes >SL- 2.20E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 5.10E+03 5.10E+03 Yes NA -- NA -- No EN- 5.10E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes NA -- NA -- No EN- 4.20E+04

Q South - Piez-7MSiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No NA -- 7.00E+01 No No </=SL- 1.60E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 9.60E-01 9.60E-01 No NA -- 2.00E+00 No No </=SL- 9.60E-01

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 5.80E-02 5.80E-02 No NA -- 2.90E+02 No No </=SL- 5.80E-02

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No NA -- 2.00E+03 No No </=SL- 4.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN- 1.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes NA -- 5.00E+03 Yes No EN- 1.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes NA -- NA -- No EN- 2.80E+04
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Manganese 7439-96-5 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No NA -- 1.50E+02 Yes Yes >SL- 1.60E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 4.60E+03 4.60E+03 Yes NA -- NA -- No EN- 4.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- NA -- No EN- 2.30E+04

Q South - SA2-MW-10-DSiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 3.50E+03 No No </=SL200-200 3.20E+02

Barium 7440-39-3 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 2.00E+03 No No </=SL10-10 1.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 3.90E-01 3.90E-01 No NA -- 4.00E+00 No No </=SL4-4 3.90E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN500-500 1.40E+05

Iron 7439-89-6 1 : 1 : 1 100.00 1.90E+04 1.90E+04 Yes NA -- 5.00E+03 Yes No EN50-50 1.90E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.70E+04 3.70E+04 Yes NA -- NA -- No EN500-500 3.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.80E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 9.80E+03 9.80E+03 Yes NA -- NA -- No EN1000-1000 9.80E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 Yes NA -- NA -- No EN1000-1000 2.00E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No NA -- 5.00E+03 No No </=SL20-20 7.30E+00

Q South - SA2-MW-10-MSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 5.00E+02 5.00E+02 No NA -- 5.00E+00 Yes Yes >SL5-5 5.00E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 1.00E+02 No No </=SL5-5 6.80E+00

Toluene 108-88-3 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 1.00E+03 No No </=SL5-5 6.80E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No NA -- 1.00E+04 No No </=SL10-10 1.90E+01

SVOCs

Phenol 108-95-2 1 : 1 : 1 100.00 8.60E+00 8.60E+00 No NA -- 1.00E+02 No No </=SL9.4-9.4 8.60E+00

Metals

Arsenic 7440-38-2 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No NA -- 1.00E+01 No No </=SL10-10 6.90E+00

Barium 7440-39-3 1 : 1 : 1 100.00 5.80E+02 5.80E+02 No NA -- 2.00E+03 No No </=SL10-10 5.80E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.80E+05 1.80E+05 Yes NA -- NA -- No EN500-500 1.80E+05

Iron 7439-89-6 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.60E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes NA -- NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.40E+03 2.40E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.40E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 9.50E+03 9.50E+03 Yes NA -- NA -- No EN1000-1000 9.50E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 9.90E+03 9.90E+03 Yes NA -- NA -- No EN1000-1000 9.90E+03
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Zinc 7440-66-6 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No NA -- 5.00E+03 No No </=SL20-20 4.20E+00

Q South - SA2-MW-9-DSiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.30E-01 4.30E-01 No NA -- 1.00E+02 No No </=SL1-1 4.30E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 6.50E-01 6.50E-01 No NA -- 1.60E+02 No No </=SL1-1 6.50E-01

Methyl tert-butyl ether (MT 1634-04-4 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+01 No No </=SL10-10 1.10E+00

Toluene 108-88-3 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 1.00E+03 No No </=SL1-1 6.70E-01

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 2.00E+03 No No </=SL10-10 1.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.30E-01 1.30E-01 No NA -- 4.00E+00 No No </=SL4-4 1.30E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN500-500 1.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.65E+00 4.65E+00 No NA -- 1.00E+02 No No </=SL10-10 4.65E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.25E+04 1.25E+04 Yes NA -- 5.00E+03 Yes No EN50-50 1.25E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.05E+04 3.05E+04 Yes NA -- NA -- No EN500-500 3.05E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.05E+03 1.05E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 1.05E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 5.95E+03 5.95E+03 Yes NA -- NA -- No EN1000-1000 5.95E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN1000-1000 1.40E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No NA -- 5.00E+03 No No </=SL20-20 7.60E+00

Q South - SA2-MW-9-MSiteDeep Groundwater

VOCs

Methyl tert-butyl ether (MT 1634-04-4 1 : 1 : 1 100.00 5.20E+02 5.20E+02 No NA -- 7.00E+01 Yes Yes >SL10-10 5.20E+02

Methylcyclohexane 108-87-2 1 : 1 : 1 100.00 8.70E+00 8.70E+00 No NA -- 5.20E+03 No No </=SL1-1 8.70E+00

Toluene 108-88-3 1 : 1 : 1 100.00 7.20E-01 7.20E-01 No NA -- 1.00E+03 No No </=SL1-1 7.20E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 1.00E+04 No No </=SL2-2 2.30E+00

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No NA -- 2.00E+03 No No </=SL10-10 5.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- NA -- No EN500-500 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 1.00E+02 No No </=SL10-10 9.30E-01

Iron 7439-89-6 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.70E+04 4.70E+04 Yes NA -- NA -- No EN500-500 4.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.60E+03 3.60E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 3.60E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 8.70E-02 8.70E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 8.70E-02
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 6.10E+03 6.10E+03 Yes NA -- NA -- No EN1000-1000 6.10E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes NA -- NA -- No EN1000-1000 1.10E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 5.00E+03 No No </=SL20-20 1.00E+01

Q South - UAA-10-102SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.80E+03 8.80E+03 No 4.20E+03 Yes 3.50E+03 Yes Yes >SL- 8.80E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 7.80E+00 7.80E+00 No 9.80E+00 No 1.00E+01 No No </=SL- 7.80E+00

Barium 7440-39-3 1 : 1 : 1 100.00 4.70E+02 4.70E+02 No 6.80E+02 No 2.00E+03 No No </=SL- 4.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.70E-01 5.70E-01 No NA -- 4.00E+00 No No </=SL- 5.70E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.60E+05 1.60E+05 Yes 3.00E+05 No NA -- No EN- 1.60E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 3.80E+01 Yes 1.00E+02 Yes Yes >SL- 1.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 3.80E+00 Yes 1.00E+03 No No </=SL- 1.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 4.60E+01 4.60E+01 No 1.36E+01 Yes 6.50E+02 No No </=SL- 4.60E+01

Iron 7439-89-6 1 : 1 : 1 100.00 5.50E+04 5.50E+04 Yes 4.00E+04 Yes 5.00E+03 Yes No EN- 5.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 6.80E+00 Yes 7.50E+00 Yes Yes >SL- 1.70E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.20E+04 4.20E+04 Yes 7.80E+04 No NA -- No EN- 4.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No 1.54E+03 Yes 1.50E+02 Yes Yes >SL- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.90E+01 4.90E+01 No 1.80E+01 Yes 1.00E+02 No No </=SL- 4.90E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.20E+03 9.20E+03 Yes 1.24E+04 No NA -- No EN- 9.20E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 Yes 3.60E+04 No NA -- No EN- 2.10E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 1.34E+01 Yes 4.90E+01 No No </=SL- 2.10E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No 4.60E+01 Yes 5.00E+03 No No </=SL- 6.70E+02

Q South - UAA-10-42SiteDeep Groundwater

Herbicide

MCPP 93-65-2 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 7.00E+00 Yes Yes >SL- 1.80E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 8.70E+03 8.70E+03 No NA -- 3.50E+03 Yes Yes >SL- 8.70E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No NA -- 2.00E+03 No No </=SL- 6.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 5.00E-01 5.00E-01 No NA -- 4.00E+00 No No </=SL- 5.00E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.70E+05 1.70E+05 Yes NA -- NA -- No EN- 1.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.10E+02
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.80E+00 8.80E+00 No NA -- 1.00E+03 No No </=SL- 8.80E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 6.50E+02 No No </=SL- 3.30E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.90E+04 4.90E+04 Yes NA -- 5.00E+03 Yes No EN- 4.90E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes NA -- NA -- No EN- 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.90E+03 3.90E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+02 No No </=SL- 3.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 8.20E+03 8.20E+03 Yes NA -- NA -- No EN- 8.20E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 Yes NA -- NA -- No EN- 1.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 4.90E+01 No No </=SL- 2.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 5.00E+03 No No </=SL- 3.60E+02

Q South - UAA-10-62SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 6.30E+03 No No </=SL- 8.00E+00

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 3.90E-02 3.90E-02 No NA -- 2.90E+02 No No </=SL- 3.90E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No 1.38E+03 Yes 3.50E+03 Yes Yes >SL- 1.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No NA -- 1.00E+01 No No </=SL- 9.40E+00

Barium 7440-39-3 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 1.14E+03 Yes 2.00E+03 No No </=SL- 1.50E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 6.90E-01 6.90E-01 No NA -- 4.00E+00 No No </=SL- 6.90E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 5.00E+00 No No </=SL- 1.20E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes 2.60E+05 No NA -- No EN- 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 1.56E+01 Yes 1.00E+02 Yes Yes >SL- 2.50E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+03 No No </=SL- 1.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No NA -- 6.50E+02 No No </=SL- 6.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.40E+04 6.40E+04 Yes 4.20E+04 Yes 5.00E+03 Yes No EN- 6.40E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 7.50E+00 Yes Yes >SL- 2.00E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.70E+04 5.70E+04 Yes 7.80E+04 No NA -- No EN- 5.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.20E+03 2.20E+03 No 3.80E+03 No 1.50E+02 Yes No </=BKG- 2.20E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No 2.60E+01 Yes 1.00E+02 No No </=SL- 5.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.10E+04 1.10E+04 Yes 1.40E+04 No NA -- No EN- 1.10E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 Yes 2.80E+04 No NA -- No EN- 1.70E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 2.40E+00 Yes 4.90E+01 No No </=SL- 2.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 6.30E+02 6.30E+02 No NA -- 5.00E+03 No No </=SL- 6.30E+02

Q South - UAA-10-82SiteDeep Groundwater

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.40E+04 1.40E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 1.00E+01 Yes Yes >SL- 2.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 8.30E+02 8.30E+02 No NA -- 2.00E+03 No No </=SL- 8.30E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 4.00E+00 No No </=SL- 1.20E+00

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 5.00E+00 No No </=SL- 1.80E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.00E+01 8.00E+01 No NA -- 1.00E+02 No No </=SL- 8.00E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 1.00E+03 No No </=SL- 3.30E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 6.50E+02 No No </=SL- 1.30E+02

Iron 7439-89-6 1 : 1 : 1 100.00 9.50E+04 9.50E+04 Yes NA -- 5.00E+03 Yes No EN- 9.50E+04

Lead 7439-92-1 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 9.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN- 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 9.90E+03 9.90E+03 No NA -- 1.50E+02 Yes Yes >SL- 9.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No NA -- 1.00E+02 No No </=SL- 7.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 9.10E+03 9.10E+03 Yes NA -- NA -- No EN- 9.10E+03

Selenium 7782-49-2 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 5.00E+01 No No </=SL- 9.50E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 1.50E+04 1.50E+04 Yes NA -- NA -- No EN- 1.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No NA -- 5.00E+03 No No </=SL- 3.40E+02

R - AA-R-1-108SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No 1.60E+01 No 7.00E+02 No No </=SL50-50 1.10E+01

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 4.00E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 3.40E+01 Yes 7.00E+01 No No </=SL100-100 5.80E+01

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 4.20E+03 No No </=SL500-500 2.60E+02

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 2.00E+03 No No </=SL500-500 1.00E+02

Acetone 67-64-1 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 6.30E+03 Yes Yes >SL1200-1200 1.20E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzene 71-43-2 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No 3.40E+01 Yes 5.00E+00 Yes Yes >SL50-50 2.40E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.60E+03 3.60E+03 No 5.00E+03 No 1.00E+02 Yes No </=BKG50-50 3.60E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 8.00E+01 No No </=SL50-50 2.40E+01

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 7.00E+02 No No </=SL50-50 2.30E+02

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 8.80E+01 8.80E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 8.80E+01

Toluene 108-88-3 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No NA -- 1.00E+03 No No </=SL50-50 6.40E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No 1.90E+01 Yes 2.00E+00 Yes Yes >SL50-50 3.40E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No NA -- 1.00E+04 No No </=SL100-100 1.50E+03

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No NA -- 7.00E+01 No No </=SL100-100 4.10E+01

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No 3.20E+01 Yes 6.00E+02 Yes Yes >SL100-100 1.10E+03

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 9.80E+01 No 6.00E+02 No No </=SL100-100 2.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.10E+02 2. 10E+02 No 2.40E+03 No 7.50E+01 Yes No </=BKG100-100 2.10E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No 3.20E+01 Yes 2.10E+01 Yes Yes >SL100-100 2.40E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No 2.80E+01 Yes 1.40E+02 No No </=SL100-100 5.00E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No 6.40E+01 Yes 3.50E+01 Yes Yes >SL100-100 3.00E+02

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 3.50E+02 No No </=SL100-100 1.20E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 4.20E+02 4.20E+02 No NA -- 3.50E+02 Yes Yes >SL100-100 4.20E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.10E+04 J 1.10E+04 J No 1.94E+01 Yes 2.80E+01 Yes Yes >SL2000-2000 1.10E+04

Diethyl Phthalate 84-66-2 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 5.60E+03 No No </=SL100-100 3.90E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.40E+02 Yes Yes >SL100-100 1.10E+03

Phenol 108-95-2 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No NA -- 1.00E+02 Yes Yes >SL1000-1000 1.10E+04

R - AA-R-1-118SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No 1.06E+01 Yes 7.00E+01 Yes Yes >SL40-40 7.30E+01

2-Butanone 78-93-3 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 4.20E+03 No No </=SL200-200 2.10E+02

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 2.00E+03 No No </=SL200-200 1.10E+02

Acetone 67-64-1 1 : 1 : 1 100.00 8.20E+03 8.20E+03 No NA -- 6.30E+03 Yes Yes >SL1000-1000 8.20E+03

Benzene 71-43-2 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 5.00E+00 Yes Yes >SL20-20 2.00E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 1.52E+03 Yes 1.00E+02 Yes Yes >SL20-20 1.70E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 6.80E+00 6.80E+00 No NA -- 8.00E+01 No No </=SL20-20 6.80E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 7.00E+02 No No </=SL20-20 4.00E+01

Toluene 108-88-3 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 1.00E+03 No No </=SL20-20 2.30E+02

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 162 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 2.00E+00 Yes Yes >SL20-20 3.10E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 1.00E+04 No No </=SL40-40 1.20E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No 2.80E+01 Yes 6.00E+02 No No </=SL500-500 2.60E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No 2.40E+01 Yes 1.40E+02 No No </=SL500-500 5.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 1.92E+01 Yes 3.50E+01 Yes Yes >SL500-500 1.40E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 3.50E+02 No No </=SL500-500 3.20E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.60E+04 J 1.60E+04 J No 5.60E+00 Yes 2.80E+01 Yes Yes >SL4000-4000 1.60E+04

Phenol 108-95-2 1 : 1 : 1 100.00 4.50E+03 4.50E+03 No NA -- 1.00E+02 Yes Yes >SL500-500 4.50E+03

R - AA-R-1-128SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.54E+02 No 7.00E+01 No No </=SL20-20 1.00E+01

2-Butanone 78-93-3 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 4.20E+03 No No </=SL100-100 3.40E+01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 2.00E+03 No No </=SL100-100 1.10E+01

Acetone 67-64-1 1 : 1 : 1 100.00 9.60E+02 9.60E+02 No NA -- 6.30E+03 No No </=SL250-250 9.60E+02

Benzene 71-43-2 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No 4.80E+01 Yes 5.00E+00 Yes Yes >SL10-10 1.00E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.00E+03 2.00E+03 No 4.00E+03 No 1.00E+02 Yes No </=BKG20-20 2.00E+03

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.00E+02 No No </=SL10-10 1.30E+01

Toluene 108-88-3 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 1.00E+03 No No </=SL10-10 4.00E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.50E+00 4.50E+00 No 1.30E+01 No 2.00E+00 Yes No </=BKG10-10 4.50E+00

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 1.00E+04 No No </=SL20-20 2.90E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 1.48E+01 Yes 6.00E+02 No No </=SL100-100 1.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 8.20E+02 No 7.50E+01 No No </=SL100-100 3.70E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.50E+01 5.50E+01 No 4.00E+01 Yes 3.50E+01 Yes Yes >SL100-100 5.50E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 7.40E+01 7.40E+01 No NA -- 3.50E+02 No No </=SL100-100 7.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.00E+04 J 1.00E+04 J No 4.80E+00 Yes 2.80E+01 Yes Yes >SL1000-1000 1.00E+04

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.80E+02 J 1.80E+02 J No 2.40E+01 Yes 1.40E+02 Yes Yes >SL100-100 1.80E+02

Phenol 108-95-2 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 1.00E+02 Yes Yes >SL100-100 1.10E+03

R - AA-R-1-131SiteDeep Groundwater

VOCs

Acetone 67-64-1 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No NA -- 6.30E+03 No No </=SL500-500 3.10E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzene 71-43-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 4.80E+01 Yes 5.00E+00 Yes Yes >SL20-20 1.20E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No 4.00E+03 No 1.00E+02 Yes No </=BKG20-20 2.90E+03

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 7.00E+02 No No </=SL20-20 2.10E+01

Toluene 108-88-3 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+03 No No </=SL20-20 1.30E+01

SVOCs

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.50E+04 J 1.50E+04 J No 4.80E+00 Yes 2.80E+01 Yes Yes >SL2000-2000 1.50E+04

Phenol 108-95-2 1 : 1 : 1 100.00 2.30E+02 2.30E+02 No NA -- 1.00E+02 Yes Yes >SL500-500 2.30E+02

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 8.60E-02 J 8.60E-02 J No NA -- 1.10E-01 No No </=SL0.05-0.05 8.60E-02

beta-BHC 319-85-7 1 : 1 : 1 100.00 8.80E-02 J 8.80E-02 J No 3.40E-01 No 2.00E-01 No No </=SL0.05-0.05 8.80E-02

delta-BHC 319-86-8 1 : 1 : 1 100.00 4.30E-02 J 4.30E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 4.30E-02

Endosulfan Sulfate 1031-07-8 1 : 1 : 1 100.00 1.60E-01 J 1.60E-01 J No NA -- 4.20E+01 No No </=SL0.1-0.1 1.60E-01

Endrin Ketone 53494-70-5 1 : 1 : 1 100.00 1.20E-01 J 1.20E-01 J No NA -- 2.00E+00 No No </=SL0.1-0.1 1.20E-01

Heptachlor 76-44-8 1 : 1 : 1 100.00 6.00E-02 J 6.00E-02 J No NA -- 4.00E-01 No No </=SL0.05-0.05 6.00E-02

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 100.00 2.60E-02 J 2.60E-02 J No NA -- 2.00E-01 No No </=SL0.05-0.05 2.60E-02

Herbicide

Dichlorprop 120-36-5 1 : 1 : 1 100.00 2.30E+00 J 2.30E+00 J No NA -- 2.90E+02 No No </=SL6-6 2.30E+00

MCPP 93-65-2 1 : 1 : 1 100.00 4.90E+01 J 4.90E+01 J No 1.74E+02 No 7.00E+00 Yes No </=BKG120-120 4.90E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.40E+04 2.40E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 2.40E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 2.80E+01

Barium 7440-39-3 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 1.96E+02 Yes 2.00E+03 Yes Yes >SL10-10 2.80E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 4.00E+00 No No </=SL4-4 1.50E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.50E+05 3.50E+05 Yes 6.80E+05 No NA -- No EN500-500 3.50E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.40E+02 2.40E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 2.40E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 3.60E+01 3.60E+01 No NA -- 1.00E+03 No No </=SL10-10 3.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 6.50E+02 No No </=SL20-20 1.10E+02

Iron 7439-89-6 1 : 1 : 1 100.00 9.60E+04 9.60E+04 Yes 7.40E+04 Yes 5.00E+03 Yes No EN50-50 9.60E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 3.50E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 9.80E+04 9.80E+04 Yes 1.00E+05 No NA -- No EN500-500 9.80E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No 3.20E+03 No 1.50E+02 Yes No </=BKG10-10 3.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 1.00E+02 No No </=SL40-40 1.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Potassium 7440-09-7 1 : 1 : 1 100.00 2.20E+04 J 2.20E+04 J Yes 2.20E+04 No NA -- No EN1000-1000 2.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 9.40E+04 9.40E+04 Yes 7.40E+04 Yes NA -- No EN2500-2500 9.40E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No 2.40E+00 Yes 4.90E+01 Yes Yes >SL10-10 7.30E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.90E+02 3.90E+02 No 8.40E+01 Yes 5.00E+03 No No </=SL20-20 3.90E+02

R - AA-R-1-48SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.40E+02 1. 40E+02 No 1.86E+03 No 7.00E+01 Yes No </=BKG400-400 1.40E+02

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.80E+03 1.80E+03 No NA -- 4.20E+03 No No </=SL2000-2000 1.80E+03

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 8.90E+02 8.90E+02 No NA -- 2.00E+03 No No </=SL2000-2000 8.90E+02

Acetone 67-64-1 1 : 1 : 1 100.00 8.30E+04 8.30E+04 No NA -- 6.30E+03 Yes Yes >SL0000-10000 8.30E+04

Benzene 71-43-2 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 2.40E+01 Yes 5.00E+00 Yes Yes >SL200-200 1.50E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No 1.04E+02 Yes 1.00E+02 Yes Yes >SL200-200 1.30E+04

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 7.00E+02 Yes Yes >SL200-200 1.40E+03

Toluene 108-88-3 1 : 1 : 1 100.00 3.70E+03 3.70E+03 No NA -- 1.00E+03 Yes Yes >SL200-200 3.70E+03

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No 5.80E+01 Yes 2.00E+00 Yes Yes >SL200-200 1.60E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 6.60E+02 6.60E+02 No NA -- 1.00E+04 No No </=SL400-400 6.60E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 6.00E+02 No No </=SL500-500 1.40E+02

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 7.50E+01 Yes Yes >SL500-500 1.30E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 2.80E+02 2.80E+02 No NA -- 1.40E+02 Yes Yes >SL500-500 2.80E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 3.50E+01 Yes Yes >SL500-500 1.70E+03

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 9.70E+01 9.70E+01 No NA -- 3.50E+02 No No </=SL500-500 9.70E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 3.50E+02 Yes Yes >SL500-500 2.90E+03

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.00E+04 4.00E+04 No NA -- 2.80E+01 Yes Yes >SL0000-10000 4.00E+04

Naphthalene 91-20-3 1 : 1 : 1 100.00 7.90E+03 7.90E+03 No NA -- 1.40E+02 Yes Yes >SL500-500 7.90E+03

Phenol 108-95-2 1 : 1 : 1 100.00 7.00E+04 7.00E+04 No NA -- 1.00E+02 Yes Yes >SL5000-5000 7.00E+04

R - AA-R-1-58SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.50E+02 7. 50E+02 No 1.78E+03 No 7.00E+01 Yes No </=BKG100-100 7.50E+02

2-Butanone 78-93-3 1 : 1 : 1 100.00 5.50E+02 5.50E+02 No NA -- 4.20E+03 No No </=SL500-500 5.50E+02

Acetone 67-64-1 1 : 1 : 1 100.00 2.10E+04 J 2.10E+04 J No NA -- 6.30E+03 Yes Yes >SL2000-12000 2.10E+04

Benzene 71-43-2 1 : 1 : 1 100.00 8.00E+02 8.00E+02 No 3.00E+01 Yes 5.00E+00 Yes Yes >SL50-50 8.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 6.90E+03 6.90E+03 No 1.58E+02 Yes 1.00E+02 Yes Yes >SL50-50 6.90E+03

Toluene 108-88-3 1 : 1 : 1 100.00 2.90E+03 2.90E+03 No NA -- 1.00E+03 Yes Yes >SL50-50 2.90E+03

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 8.30E+01 8.30E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 8.30E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No 6.40E+01 Yes 2.00E+00 Yes Yes >SL50-50 1.50E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 6.40E+02 6.40E+02 No NA -- 1.00E+04 No No </=SL100-100 6.40E+02

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.70E+02 3.70E+02 No NA -- 7.50E+01 Yes Yes >SL2000-2000 3.70E+02

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No NA -- 1.40E+02 Yes Yes >SL2000-2000 3.50E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No 4.80E+00 Yes 3.50E+01 Yes Yes >SL2000-2000 1.70E+03

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.70E+03 1.70E+03 No NA -- 3.50E+02 Yes Yes >SL2000-2000 1.70E+03

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.60E+04 4.60E+04 No 8.80E+00 Yes 2.80E+01 Yes Yes >SL8000-8000 4.60E+04

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.40E+03 5.40E+03 No NA -- 1.40E+02 Yes Yes >SL2000-2000 5.40E+03

Phenol 108-95-2 1 : 1 : 1 100.00 2.70E+04 2.70E+04 No NA -- 1.00E+02 Yes Yes >SL2000-2000 2.70E+04

R - AA-R-1-68SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.00E+02 7. 00E+02 No 2.80E+03 No 7.00E+01 Yes No </=BKG100-100 7.00E+02

2-Butanone 78-93-3 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No NA -- 4.20E+03 No No </=SL500-500 6.70E+02

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 2.00E+03 No No </=SL500-500 5.70E+02

Acetone 67-64-1 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No NA -- 6.30E+03 Yes Yes >SL2000-12000 2.50E+04

Benzene 71-43-2 1 : 1 : 1 100.00 8.30E+02 8.30E+02 No 4.80E+01 Yes 5.00E+00 Yes Yes >SL50-50 8.30E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.50E+03 7.50E+03 No 1.62E+02 Yes 1.00E+02 Yes Yes >SL50-50 7.50E+03

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 2.30E+01

Toluene 108-88-3 1 : 1 : 1 100.00 3.20E+03 3.20E+03 No NA -- 1.00E+03 Yes Yes >SL50-50 3.20E+03

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 3.10E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.20E+02 2.20E+02 No 9.20E+01 Yes 2.00E+00 Yes Yes >SL50-50 2.20E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 7.70E+02 7.70E+02 No NA -- 1.00E+04 No No </=SL100-100 7.70E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No NA -- 6.00E+02 No No </=SL2000-2000 2.50E+02

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No NA -- 7.50E+01 Yes Yes >SL2000-2000 4.10E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No 3.20E+00 Yes 3.50E+01 Yes Yes >SL2000-2000 5.30E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 3.50E+02 Yes Yes >SL2000-2000 2.10E+03

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 5.10E+04 5.10E+04 No 7.40E+00 Yes 2.80E+01 Yes Yes >SL0000-10000 5.10E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)
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(ug/L)
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Ground 
Water SL (f)
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Is Max > 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 2.10E+02 2.10E+02 No NA -- 2.10E+02 No No </=SL2000-2000 2.10E+02

Chrysene 218-01-9 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 1.50E+00 Yes Yes >SL2000-2000 1.10E+02

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.70E+02 1.70E+02 No NA -- 3.00E-01 Yes Yes >SL2000-2000 1.70E+02

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.60E+02 1.60E+02 No NA -- 4.30E-01 Yes Yes >SL2000-2000 1.60E+02

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.30E+03 4.30E+03 No NA -- 1.40E+02 Yes Yes >SL2000-2000 4.30E+03

Phenol 108-95-2 1 : 1 : 1 100.00 2.60E+04 2.60E+04 No NA -- 1.00E+02 Yes Yes >SL2000-2000 2.60E+04

R - AA-R-1-78SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No 6.60E+02 No 7.00E+02 No No </=SL50-50 1.90E+02

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 3.60E+03 No 7.00E+01 No No </=SL100-100 5.80E+01

Acetone 67-64-1 1 : 1 : 1 100.00 2.50E+03 J 2.50E+03 J No NA -- 6.30E+03 No No </=SL1200-1200 2.50E+03

Benzene 71-43-2 1 : 1 : 1 100.00 4.50E+02 4.50E+02 No 1.10E+02 Yes 5.00E+00 Yes Yes >SL50-50 4.50E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.00E+01 5.00E+01 No NA -- 7.00E+02 No No </=SL50-50 5.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.30E+03 4.30E+03 No 1.24E+02 Yes 1.00E+02 Yes Yes >SL50-50 4.30E+03

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.60E+01 2.60E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 2.60E+01

Toluene 108-88-3 1 : 1 : 1 100.00 5.90E+02 5.90E+02 No NA -- 1.00E+03 No No </=SL50-50 5.90E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 5.00E+00 Yes Yes >SL50-50 2.10E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 1.04E+02 No 2.00E+00 Yes No </=BKG50-50 2.30E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 3.80E+02 3.80E+02 No NA -- 1.00E+04 No No </=SL100-100 3.80E+02

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.90E+02 1.90E+02 No NA -- 6.00E+02 No No </=SL1000-1000 1.90E+02

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 7.50E+01 Yes Yes >SL1000-1000 3.00E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 3.50E+02 No No </=SL1000-1000 2.00E+02

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No 1.20E+01 Yes 2.80E+01 Yes Yes >SL8000-8000 2.50E+04

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 2.00E+02 2.00E+02 No NA -- 2.10E+02 No No </=SL1000-1000 2.00E+02

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No NA -- 3.00E-01 Yes Yes >SL1000-1000 1.80E+02

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 4.30E-01 Yes Yes >SL1000-1000 1.50E+02

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No NA -- 1.40E+02 Yes Yes >SL1000-1000 4.10E+02

Phenol 108-95-2 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No NA -- 1.00E+02 Yes Yes >SL1000-1000 1.90E+03

Pesticide

alpha-BHC 319-84-6 1 : 1 : 1 100.00 4.40E-01 J 4.40E-01 J No NA -- 1.10E-01 Yes Yes >SL0.1-0.1 4.40E-01

beta-BHC 319-85-7 1 : 1 : 1 100.00 3.20E-01 J 3.20E-01 J No NA -- 2.00E-01 Yes Yes >SL0.1-0.1 3.20E-01
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Constituent (h)

FOD (a) % FOD 
(b)
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Detect and 
Qualifier(d)

(ug/L)
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Qualifier (d)
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(ug/L)

Is Max 
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Ground 
Water SL (f)
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Is Max > 
Screening 
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Dieldrin 60-57-1 1 : 1 : 1 100.00 4.60E-01 J 4.60E-01 J No NA -- 9.00E+00 No No </=SL0.2-0.2 4.60E-01

Endosulfan II 33213-65-9 1 : 1 : 1 100.00 2.80E-02 J 2.80E-02 J No NA -- 4.20E+01 No No </=SL0.2-0.2 2.80E-02

Endosulfan Sulfate 1031-07-8 1 : 1 : 1 100.00 1.60E-01 J 1.60E-01 J No NA -- 4.20E+01 No No </=SL0.2-0.2 1.60E-01

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 8.60E-02 J 8.60E-02 J No NA -- 2.00E-01 No No </=SL0.1-0.1 8.60E-02

gamma-Chlordane 5103-74-2 1 : 1 : 1 100.00 5.90E-02 J 5.90E-02 J No NA -- 2.00E+00 No No </=SL0.1-0.1 5.90E-02

Heptachlor 76-44-8 1 : 1 : 1 100.00 2.50E-01 J 2.50E-01 J No NA -- 4.00E-01 No No </=SL0.1-0.1 2.50E-01

Heptachlor Epoxide 1024-57-3 1 : 1 : 1 100.00 1.50E-02 J 1.50E-02 J No NA -- 2.00E-01 No No </=SL0.1-0.1 1.50E-02

Methoxychlor 72-43-5 1 : 1 : 1 100.00 2.50E-02 J 2.50E-02 J No NA -- 4.00E+01 No No </=SL1-1 2.50E-02

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 1.70E+00 J 1.70E+00 J No NA -- 7.00E+01 No No </=SL2.5-2.5 1.70E+00

Dichlorprop 120-36-5 1 : 1 : 1 100.00 4.30E+01 J 4.30E+01 J No NA -- 2.90E+02 No No </=SL30-30 4.30E+01

MCPA 94-74-6 1 : 1 : 1 100.00 4.40E+01 J 4.40E+01 J No NA -- 3.50E+00 Yes Yes >SL120-120 4.40E+01

MCPP 93-65-2 1 : 1 : 1 100.00 1.10E+02 J 1.10E+02 J No NA -- 7.00E+00 Yes Yes >SL120-120 1.10E+02

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 9.00E-01 J 9.00E-01 J No NA -- 1.00E+00 No No </=SL1-1 9.00E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.70E+04 1.70E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 1.70E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.10E+01 3.10E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 2.00E+03 No No </=SL10-10 1.20E+03

Beryllium 7440-41-7 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 4.00E+00 No No </=SL4-4 1.00E+00

Calcium 7440-70-2 1 : 1 : 1 100.00 3.20E+05 3.20E+05 Yes NA -- NA -- No EN500-500 3.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+02 Yes Yes >SL10-10 1.30E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+03 No No </=SL10-10 1.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 6.70E+01 6.70E+01 No NA -- 6.50E+02 No No </=SL20-20 6.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.70E+04 7.70E+04 Yes NA -- 5.00E+03 Yes No EN50-50 7.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.60E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.70E+04 6.70E+04 Yes NA -- NA -- No EN500-500 6.70E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.50E+03 4.50E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 4.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 7.20E+01 7.20E+01 No NA -- 1.00E+02 No No </=SL40-40 7.20E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.70E+04 J 1.70E+04 J Yes NA -- NA -- No EN1000-1000 1.70E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.40E+05 1.40E+05 Yes NA -- NA -- No EN2500-2500 1.40E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No NA -- 4.90E+01 Yes Yes >SL10-10 5.80E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No NA -- 5.00E+03 No No </=SL20-20 3.50E+02
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

R - AA-R-1-88SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No 2.60E+01 No 7.00E+02 No No </=SL10-10 2.10E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No 1.14E+02 No 7.00E+01 No No </=SL20-20 1.20E+01

Acetone 67-64-1 1 : 1 : 1 100.00 4.70E+02 J 4.70E+02 J No NA -- 6.30E+03 No No </=SL250-250 4.70E+02

Benzene 71-43-2 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 2.60E+01 Yes 5.00E+00 Yes Yes >SL10-10 1.20E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No 3.60E+03 No 1.00E+02 Yes No </=BKG10-10 1.20E+03

Chloroethane 75-00-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 4.60E+00 Yes Yes >SL10-10 1.50E+01

Toluene 108-88-3 1 : 1 : 1 100.00 3.20E+01 3.20E+01 No NA -- 1.00E+03 No No </=SL10-10 3.20E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No 2.00E+01 No 2.00E+00 Yes No </=BKG10-10 1.30E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No NA -- 1.00E+04 No No </=SL20-20 1.60E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.00E+01 6.00E+01 No 1.46E+01 Yes 6.00E+02 No No </=SL10-10 6.00E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 3.20E+01 No 6.00E+02 No No </=SL10-10 1.80E+01

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.20E+02 1. 20E+02 No 4.80E+02 No 7.50E+01 Yes No </=BKG10-10 1.20E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 4.80E+01 No 3.50E+01 No No </=SL10-10 2.20E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 3.50E+02 No No </=SL10-10 2.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 1.72E+01 Yes 2.80E+01 Yes Yes >SL200-200 1.30E+03

Naphthalene 91-20-3 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No NA -- 1.40E+02 No No </=SL10-10 6.80E+01

Phenol 108-95-2 1 : 1 : 1 100.00 3.50E+02 3.50E+02 No NA -- 1.00E+02 Yes Yes >SL100-100 3.50E+02

R - AA-R-1-98SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 7.00E+02 No No </=SL10-10 1.20E+01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 2.20E+01 No 7.00E+01 No No </=SL20-20 1.80E+01

Acetone 67-64-1 1 : 1 : 1 100.00 1.50E+02 1.50E+02 No NA -- 6.30E+03 No No </=SL250-250 1.50E+02

Benzene 71-43-2 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No 4.00E+01 No 5.00E+00 Yes No </=BKG10-10 3.00E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 5.20E+03 No 1.00E+02 Yes No </=BKG10-10 1.00E+03

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.80E+01 9.80E+01 No NA -- 7.00E+02 No No </=SL10-10 9.80E+01

Tetrachloroethene 127-18-4 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 5.00E+00 Yes Yes >SL10-10 2.40E+01

Toluene 108-88-3 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No NA -- 1.00E+03 No No </=SL10-10 1.80E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.44E+01 No 2.00E+00 Yes No </=BKG10-10 1.00E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 7.30E+02 7.30E+02 No NA -- 1.00E+04 No No </=SL20-20 7.30E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 2.00E+01 J 2.00E+01 J No NA -- 7.00E+01 No No </=SL50-50 2.00E+01

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 9.40E+02 J 9.40E+02 J No 1.96E+01 Yes 6.00E+02 Yes Yes >SL50-50 9.40E+02

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.00E+02 J 3.00E+02 J No 7.40E+02 No 7.50E+01 Yes No </=BKG50-50 3.00E+02

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 9.80E+01 9.80E+01 No 1.60E+01 Yes 2.10E+01 Yes Yes >SL50-50 9.80E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 3.60E+01 No 3.50E+01 No No </=SL50-50 2.50E+01

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 9.10E+00 9.10E+00 No NA -- 3.50E+02 No No </=SL50-50 9.10E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 4.80E+03 J 4.80E+03 J No 6.20E+00 Yes 2.80E+01 Yes Yes >SL500-500 4.80E+03

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.80E+02 J 1.80E+02 J No NA -- 1.40E+02 Yes Yes >SL50-50 1.80E+02

Phenol 108-95-2 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+02 Yes Yes >SL50-50 1.30E+02

R - B-24CSiteDeep Groundwater

VOCs

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No NA -- 2.00E+03 Yes Yes >SL- 2.50E+03

Acetone 67-64-1 1 : 1 : 1 100.00 3.10E+03 3.10E+03 No NA -- 6.30E+03 No No </=SL- 3.10E+03

Benzene 71-43-2 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No 3.00E+01 Yes 5.00E+00 Yes Yes >SL- 1.40E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No 1.58E+02 Yes 1.00E+02 Yes Yes >SL- 3.00E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 8.00E+01 No No </=SL- 4.20E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 4.00E+01 4.00E+01 No NA -- 5.00E+00 Yes Yes >SL- 4.00E+01

Toluene 108-88-3 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No NA -- 1.00E+03 No No </=SL- 7.00E+02

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 5.40E+01 5.40E+01 No NA -- 5.00E+00 Yes Yes >SL- 5.40E+01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 9.20E+01 9.20E+01 No NA -- 1.00E+04 No No </=SL- 9.20E+01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.00E+02 1.00E+02 No NA -- 7.50E+01 Yes Yes >SL- 1.00E+02

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 1.00E+01 Yes Yes >SL- 1.20E+04

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 4.70E+04 4.70E+04 No NA -- 2.10E+01 Yes Yes >SL- 4.70E+04

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 9.00E+02 9.00E+02 No NA -- 1.40E+02 Yes Yes >SL- 9.00E+02

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.00E+04 4.00E+04 No 4.80E+00 Yes 3.50E+01 Yes Yes >SL- 4.00E+04

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No NA -- 2.10E+01 Yes Yes >SL- 3.40E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 2.60E+03 2.60E+03 No NA -- 3.50E+02 Yes Yes >SL- 2.60E+03

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.70E+04 J 1.70E+04 J No 8.80E+00 Yes 2.80E+01 Yes Yes >SL- 1.70E+04

4-Nitroaniline 100-01-6 1 : 1 : 1 100.00 8.80E+02 J 8.80E+02 J No NA -- 2.10E+01 Yes Yes >SL- 8.80E+02

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.80E+03 5.80E+03 No NA -- 1.40E+02 Yes Yes >SL- 5.80E+03
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 3.40E+03 3.40E+03 No NA -- 3.50E+00 Yes Yes >SL- 3.40E+03

Phenol 108-95-2 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No NA -- 1.00E+02 Yes Yes >SL- 2.50E+04

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 3.70E+04 3.70E+04 No NA -- 7.00E+01 Yes Yes >SL- 3.70E+04

Dichlorprop 120-36-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 2.90E+02 Yes Yes >SL- 2.10E+03

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.60E+04 1.60E+04 No NA -- 3.50E+03 Yes Yes >SL- 1.60E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No 1.18E+01 Yes 1.00E+01 Yes Yes >SL- 3.30E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 7.00E+02 No 2.00E+03 No No </=SL- 3.40E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.20E-01 9.20E-01 No NA -- 4.00E+00 No No </=SL- 9.20E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 2.70E+05 2.70E+05 Yes 4.60E+05 No NA -- No EN- 2.70E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 4.30E+01 4.30E+01 No NA -- 1.00E+02 No No </=SL- 4.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+03 No No </=SL- 1.40E+02

Copper 7440-50-8 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No NA -- 6.50E+02 No No </=SL- 3.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 6.00E+04 No 5.00E+03 Yes No EN- 4.00E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.30E+01 3.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 3.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.10E+04 7.10E+04 Yes 1.10E+05 No NA -- No EN- 7.10E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.10E+03 5.10E+03 No 4.40E+03 Yes 1.50E+02 Yes Yes >SL- 5.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.40E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 2.80E+04 2.80E+04 Yes 2.00E+04 Yes NA -- No EN- 2.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 3.20E+05 3.20E+05 Yes 2.00E+05 Yes NA -- No EN- 3.20E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 6.20E+01 6.20E+01 No NA -- 4.90E+01 Yes Yes >SL- 6.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No 2.80E+01 Yes 5.00E+03 No No </=SL- 1.20E+02

R - B-25BSiteDeep Groundwater

VOCs

1,2-Dichloroethane 107-06-2 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 5.00E+00 Yes Yes >SL- 1.20E+04

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 6.80E+02 6.80E+02 No NA -- 2.00E+03 No No </=SL- 6.80E+02

Acetone 67-64-1 1 : 1 : 1 100.00 4.00E+03 4.00E+03 No NA -- 6.30E+03 No No </=SL- 4.00E+03

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+04

Chloroform 67-66-3 1 : 1 : 1 100.00 5.20E+01 5.20E+01 No NA -- 8.00E+01 No No </=SL- 5.20E+01

Dichloromethane 75-09-2 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 5.00E+00 Yes Yes >SL- 5.70E+01

Toluene 108-88-3 1 : 1 : 1 100.00 3.00E+02 3.00E+02 No NA -- 1.00E+03 No No </=SL- 3.00E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 3.00E+03 3.00E+03 No NA -- 1.00E+01 Yes Yes >SL- 3.00E+03

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 3.20E+04 3.20E+04 No NA -- 2.10E+01 Yes Yes >SL- 3.20E+04

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.60E+04 2.60E+04 No NA -- 3.50E+01 Yes Yes >SL- 2.60E+04

2-Nitroaniline 88-74-4 1 : 1 : 1 100.00 3.50E+03 3.50E+03 No NA -- 2.10E+01 Yes Yes >SL- 3.50E+03

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 9.50E+03 9.50E+03 No NA -- 3.50E+02 Yes Yes >SL- 9.50E+03

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 6.90E+03 6.90E+03 No NA -- 3.50E+00 Yes Yes >SL- 6.90E+03

Phenol 108-95-2 1 : 1 : 1 100.00 7.10E+04 7.10E+04 No NA -- 1.00E+02 Yes Yes >SL- 7.10E+04

Herbicide

2,4-D 94-75-7 1 : 1 : 1 100.00 2.00E+04 2.00E+04 No NA -- 7.00E+01 Yes Yes >SL- 2.00E+04

Dichlorprop 120-36-5 1 : 1 : 1 100.00 3.30E+03 3.30E+03 No NA -- 2.90E+02 Yes Yes >SL- 3.30E+03

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 9.30E+03 9.30E+03 No NA -- 3.50E+03 Yes Yes >SL- 9.30E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.20E+01 1.20E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.20E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.90E+02 6.90E+02 No NA -- 2.00E+03 No No </=SL- 6.90E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.00E-01 9.00E-01 No NA -- 4.00E+00 No No </=SL- 9.00E-01

Cadmium 7440-43-9 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 5.00E+00 Yes Yes >SL- 1.00E+01

Calcium 7440-70-2 1 : 1 : 1 100.00 3.20E+05 3.20E+05 Yes NA -- NA -- No EN- 3.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 5.70E+01 5.70E+01 No NA -- 1.00E+02 No No </=SL- 5.70E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.00E+02 8.00E+02 No NA -- 1.00E+03 No No </=SL- 8.00E+02

Copper 7440-50-8 1 : 1 : 1 100.00 3.90E+01 3.90E+01 No NA -- 6.50E+02 No No </=SL- 3.90E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes NA -- 5.00E+03 Yes No EN- 2.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 6.90E+01 6.90E+01 No NA -- 7.50E+00 Yes Yes >SL- 6.90E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+05 4.60E+05 Yes NA -- NA -- No EN- 4.60E+05

Manganese 7439-96-5 1 : 1 : 1 100.00 2.00E+04 2.00E+04 No NA -- 1.50E+02 Yes Yes >SL- 2.00E+04

Nickel 7440-02-0 1 : 1 : 1 100.00 3.10E+02 3.10E+02 No NA -- 1.00E+02 Yes Yes >SL- 3.10E+02

Potassium 7440-09-7 1 : 1 : 1 100.00 4.40E+04 4.40E+04 Yes NA -- NA -- No EN- 4.40E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 5.00E+01 No No </=SL- 9.50E+00

Silver 7440-22-4 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No NA -- 5.00E+01 No No </=SL- 1.70E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 4.10E+05 4.10E+05 Yes NA -- NA -- No EN- 4.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 4.90E+01 No No </=SL- 2.70E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 2.70E+02 2.70E+02 No NA -- 5.00E+03 No No </=SL- 2.70E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

R - B-28BSiteDeep Groundwater

VOCs

Benzene 71-43-2 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No 5.40E-01 Yes 5.00E+00 Yes Yes >SL- 2.90E+02

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 7.90E+00 7.90E+00 No NA -- 7.00E+02 No No </=SL- 7.90E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+03

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 9.50E+00 9.50E+00 No NA -- 7.00E+02 No No </=SL- 9.50E+00

Toluene 108-88-3 1 : 1 : 1 100.00 8.50E+00 8.50E+00 No NA -- 1.00E+03 No No </=SL- 8.50E+00

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 8.20E-01 8.20E-01 No NA -- 7.00E+01 No No </=SL- 8.20E-01

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 3.40E+01 3.40E+01 No NA -- 6.00E+02 No No </=SL- 3.40E+01

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No NA -- 6.00E+02 No No </=SL- 2.70E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 3.80E+01 3.80E+01 No NA -- 7.50E+01 No No </=SL- 3.80E+01

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 7.40E+01 7.40E+01 No NA -- 1.40E+02 No No </=SL- 7.40E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 3.50E+01 No No </=SL- 1.00E+01

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No NA -- 3.50E+02 No No </=SL- 1.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No NA -- 2.80E+01 Yes Yes >SL- 2.80E+03

N-Nitrosodiphenylamine 86-30-6 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 3.20E+00 No No </=SL- 9.30E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No NA -- 3.50E+03 No No </=SL- 2.90E+02

Arsenic 7440-38-2 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 1.00E+01 Yes Yes >SL- 1.50E+01

Barium 7440-39-3 1 : 1 : 1 100.00 3.20E+02 3.20E+02 No NA -- 2.00E+03 No No </=SL- 3.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 6.90E+00 6.90E+00 No NA -- 1.00E+02 No No </=SL- 6.90E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.60E+04 3.60E+04 Yes NA -- 5.00E+03 Yes No EN- 3.60E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 7.00E+04 7.00E+04 Yes NA -- NA -- No EN- 7.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 3.30E+03 3.30E+03 No NA -- 1.50E+02 Yes Yes >SL- 3.30E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 2.20E+04 2.20E+04 Yes NA -- NA -- No EN- 2.20E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes NA -- NA -- No EN- 1.90E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 4.90E+01 No No </=SL- 3.90E+00

R - B-29BSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No 4.80E+01 Yes 7.00E+02 No No </=SL- 7.80E+01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 1.62E+02 No 7.00E+01 No No </=SL- 1.80E+01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 5.30E+01 5.30E+01 No NA -- 2.00E+03 No No </=SL- 5.30E+01

Benzene 71-43-2 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No 5.40E-01 Yes 5.00E+00 Yes Yes >SL- 1.10E+02

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+03 1.20E+03 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+03

Chloroform 67-66-3 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 8.00E+01 No No </=SL- 5.70E+00

Ethylbenzene 100-41-4 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 7.00E+02 No No </=SL- 2.40E+01

Toluene 108-88-3 1 : 1 : 1 100.00 2.60E+02 2.60E+02 No NA -- 1.00E+03 No No </=SL- 2.60E+02

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+04 No No </=SL- 1.30E+02

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1 : 1 : 1 100.00 8.40E+00 8.40E+00 No NA -- 7.00E+01 No No </=SL- 8.40E+00

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 5.60E+02 5.60E+02 No NA -- 6.00E+02 No No </=SL- 5.60E+02

2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No NA -- 1.00E+01 Yes Yes >SL- 2.50E+03

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 1.10E+04 1.10E+04 No NA -- 2.10E+01 Yes Yes >SL- 1.10E+04

2,4-Dimethylphenol 105-67-9 1 : 1 : 1 100.00 3.90E+03 3.90E+03 No NA -- 1.40E+02 Yes Yes >SL- 3.90E+03

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.50E+04 2.50E+04 No NA -- 3.50E+01 Yes Yes >SL- 2.50E+04

2-Methylphenol 95-48-7 1 : 1 : 1 100.00 5.10E+02 5.10E+02 No NA -- 3.50E+02 Yes Yes >SL- 5.10E+02

3&4-Methylphenol 106-44-5 1 : 1 : 1 100.00 1.30E+04 1.30E+04 No NA -- 3.50E+02 Yes Yes >SL- 1.30E+04

Dibenzofuran 132-64-9 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No NA -- 1.40E+01 Yes Yes >SL- 1.50E+03

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.00E+03 4.00E+03 No NA -- 1.40E+02 Yes Yes >SL- 4.00E+03

Nitrobenzene 98-95-3 1 : 1 : 1 100.00 1.40E+03 1.40E+03 No NA -- 3.50E+00 Yes Yes >SL- 1.40E+03

Phenol 108-95-2 1 : 1 : 1 100.00 3.80E+04 3.80E+04 No NA -- 1.00E+02 Yes Yes >SL- 3.80E+04

Herbicide

2,4,5-T 93-76-5 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No NA -- 2.80E+02 No No </=SL- 4.10E+01

2,4-D 94-75-7 1 : 1 : 1 100.00 7.20E+02 7.20E+02 No NA -- 7.00E+01 Yes Yes >SL- 7.20E+02

Dichlorprop 120-36-5 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 2.90E+02 No No </=SL- 2.00E+01

Pentachlorophenol 87-86-5 1 : 1 : 1 100.00 1.30E+02 1.30E+02 No NA -- 1.00E+00 Yes Yes >SL- 1.30E+02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.00E+01 3.00E+01 No NA -- 3.50E+03 No No </=SL- 3.00E+01

Arsenic 7440-38-2 1 : 1 : 1 100.00 5.60E+00 5.60E+00 No NA -- 1.00E+01 No No </=SL- 5.60E+00

Barium 7440-39-3 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No NA -- 2.00E+03 No No </=SL- 5.30E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.40E+05 2.40E+05 Yes NA -- NA -- No EN- 2.40E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.00E+02 No No </=SL- 2.00E+00

Cobalt 7440-48-4 1 : 1 : 1 100.00 8.00E-01 8.00E-01 No NA -- 1.00E+03 No No </=SL- 8.00E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 6.50E+02 No No </=SL- 1.80E+00

Iron 7439-89-6 1 : 1 : 1 100.00 1.60E+02 1.60E+02 Yes NA -- 5.00E+03 No No EN- 1.60E+02

Magnesium 7439-95-4 1 : 1 : 1 100.00 3.90E+04 3.90E+04 Yes NA -- NA -- No EN- 3.90E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 4.20E+03 4.20E+03 No NA -- 1.50E+02 Yes Yes >SL- 4.20E+03

Mercury 7439-97-6 1 : 1 : 1 100.00 2.80E-01 2.80E-01 No NA -- 2.00E+00 No No </=SL- 2.80E-01

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No NA -- 1.00E+02 No No </=SL- 1.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.80E+04 4.80E+04 Yes NA -- NA -- No EN- 4.80E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 8.90E+04 8.90E+04 Yes NA -- NA -- No EN- 8.90E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No NA -- 4.90E+01 No No </=SL- 4.40E+00

R - BDRK-R-1SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 4 : 4 25.00 3.20E-01 3.20E-01 No 3.20E+01 No 7.00E+02 No No </=SL1-1 3.20E-01

1,2-Dichloroethene (total) 540-59-0 1 : 4 : 4 25.00 5.50E-01 5.50E-01 No 1.54E+02 No 7.00E+01 No No </=SL2-2 5.50E-01

2-Butanone 78-93-3 1 : 4 : 4 25.00 1.50E+00 J 1.50E+00 J No NA -- 4.20E+03 No No </=SL10-10 1.50E+00

Acetone 67-64-1 3 : 4 : 4 75.00 3.80E+00 J 2.00E+01 J No NA -- 6.30E+03 No No </=SL25-25 1.26E+01

Benzene 71-43-2 2 : 4 : 4 50.00 2.60E-01 1.10E+01 No 4.80E+01 No 5.00E+00 Yes No </=BKG1-1 5.63E+00

Bromodichloromethane 75-27-4 1 : 4 : 4 25.00 2.40E-01 2.40E-01 No NA -- 8.00E+01 No No </=SL1-1 2.40E-01

Carbon Disulfide 75-15-0 3 : 4 : 4 75.00 1.60E+00 3.40E+00 No NA -- 7.00E+02 No No </=SL1-1 2.27E+00

Chlorobenzene 108-90-7 3 : 4 : 4 75.00 4.70E+00 4.00E+01 No 4.00E+03 No 1.00E+02 No No </=SL1-1 1.68E+01

Chloroform 67-66-3 2 : 4 : 4 50.00 2.90E-01 3.50E+00 No NA -- 8.00E+01 No No </=SL1-1 1.90E+00

Ethylbenzene 100-41-4 3 : 4 : 4 75.00 3.30E-01 9.40E-01 No NA -- 7.00E+02 No No </=SL1-1 5.37E-01

Styrene 100-42-5 1 : 4 : 4 25.00 2.50E-01 2.50E-01 No NA -- 1.00E+02 No No </=SL1-1 2.50E-01

Toluene 108-88-3 3 : 4 : 4 75.00 8.60E-01 3.60E+00 No NA -- 1.00E+03 No No </=SL1-1 1.82E+00

Xylenes, Total 1330-20-7 3 : 4 : 4 75.00 2.00E+00 6.00E+00 No NA -- 1.00E+04 No No </=SL2-2 3.37E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 2 : 4 : 4 50.00 1.20E+00 4. 60E+00 No 1.48E+01 No 6.00E+02 No No </=SL10-10 2.90E+00

2,4-Dichlorophenol 120-83-2 1 : 4 : 4 25.00 5.40E+00 5.40E+00 No 1.66E+01 No 2.10E+01 No No </=SL10-10 5.40E+00

2-Chlorophenol 95-57-8 1 : 4 : 4 25.00 4.80E+00 4.80E+00 No 4.00E+01 No 3.50E+01 No No </=SL10-10 4.80E+00

3&4-Methylphenol 106-44-5 1 : 4 : 4 25.00 2.20E+00 2.20E+00 No NA -- 3.50E+02 No No </=SL10-10 2.20E+00

4-Chloroaniline 106-47-8 4 : 4 : 4 100.00 4.40E+00 1.60E+03 No 4.80E+00 Yes 2.80E+01 Yes Yes >SL20-1000 4.33E+02

Naphthalene 91-20-3 1 : 4 : 4 25.00 4.90E+00 4.90E+00 No 2.40E+01 No 1.40E+02 No No </=SL10-10 4.90E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Herbicide

2,4,5-T 93-76-5 3 : 4 : 4 75.00 4.20E-02 9.20E-01 No NA -- 2.80E+02 No No </=SL0.5-0.5 3.42E-01

2,4,5-TP (Silvex) 93-72-1 1 : 4 : 4 25.00 5.80E-02 5.80E-02 No NA -- 5.00E+01 No No </=SL0.5-0.5 5.80E-02

2,4-D 94-75-7 2 : 4 : 4 50.00 6.00E-01 3.10E+00 J No NA -- 7.00E+01 No No </=SL0.5-0.5 1.85E+00

Metals

Aluminum 7429-90-5 4 : 4 : 4 100.00 1.70E+03 2.90E+04 No NA -- 3.50E+03 Yes Yes >SL200-200 9.45E+03

Antimony 7440-36-0 1 : 4 : 4 25.00 4.60E+00 4.60E+00 No NA -- 6.00E+00 No No </=SL20-20 4.60E+00

Arsenic 7440-38-2 1 : 4 : 4 25.00 3.00E+01 3.00E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 3.00E+01

Barium 7440-39-3 4 : 4 : 4 100.00 3.80E+01 2.60E+02 No 1.96E+02 Yes 2.00E+03 No No </=SL10-10 1.27E+02

Cadmium 7440-43-9 1 : 4 : 4 25.00 1.10E+00 1.10E+00 No NA -- 5.00E+00 No No </=SL5-5 1.10E+00

Calcium 7440-70-2 4 : 4 : 4 100.00 7.40E+03 3.70E+05 Yes 6.80E+05 No NA -- No EN500-500 1.23E+05

Chromium 7440-47-3 3 : 4 : 4 75.00 2.10E+00 4.00E+01 No NA -- 1.00E+02 No No </=SL10-10 1.64E+01

Cobalt 7440-48-4 1 : 4 : 4 25.00 9.40E+00 9.40E+00 No NA -- 1.00E+03 No No </=SL10-10 9.40E+00

Copper 7440-50-8 3 : 4 : 4 75.00 1.00E+00 1.90E+01 No NA -- 6.50E+02 No No </=SL20-20 8.07E+00

Iron 7439-89-6 4 : 4 : 4 100.00 8.00E+02 J 1.90E+04 Yes 7.40E+04 No 5.00E+03 Yes No EN50-50 6.18E+03

Lead 7439-92-1 1 : 4 : 4 25.00 1.30E+01 1.30E+01 No NA -- 7.50E+00 Yes Yes >SL5-5 1.30E+01

Magnesium 7439-95-4 4 : 4 : 4 100.00 6.20E+03 6.00E+04 Yes 1.00E+05 No NA -- No EN500-500 2.38E+04

Manganese 7439-96-5 3 : 4 : 4 75.00 1.40E+01 2.00E+02 No 3.20E+03 No 1.50E+02 Yes No </=BKG10-10 9.10E+01

Mercury 7439-97-6 1 : 4 : 4 25.00 2.00E-01 2.00E-01 No NA -- 2.00E+00 No No </=SL0.2-0.2 2.00E-01

Nickel 7440-02-0 2 : 4 : 4 50.00 5.80E+00 3.80E+01 No NA -- 1.00E+02 No No </=SL40-40 2.19E+01

Potassium 7440-09-7 4 : 4 : 4 100.00 7.60E+03 2.30E+04 J Yes 2.20E+04 Yes NA -- No EN1000-1000 1.17E+04

Sodium 7440-23-5 4 : 4 : 4 100.00 3.10E+05 3.30E+05 Yes 7.40E+04 Yes NA -- No EN500-10000 3.20E+05

Thallium 7440-28-0 1 : 4 : 4 25.00 4.30E+00 J 4.30E+00 J No NA -- 2.00E+00 Yes Yes >SL10-10 4.30E+00

Vanadium 7440-62-2 2 : 4 : 4 50.00 1.10E+01 6.00E+01 No 2.40E+00 Yes 4.90E+01 Yes Yes >SL10-10 3.55E+01

Zinc 7440-66-6 4 : 4 : 4 100.00 7.90E+00 5.10E+01 No 8.40E+01 No 5.00E+03 No No </=SL20-20 2.12E+01

R - GM-27BSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 6.00E+02 No 7.00E+02 No No </=SL- 1.80E+01

Benzene 71-43-2 1 : 1 : 1 100.00 6.70E+01 6.70E+01 No 4.80E+01 Yes 5.00E+00 Yes Yes >SL- 6.70E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+03 1.60E+03 No 1.62E+02 Yes 1.00E+02 Yes Yes >SL- 1.60E+03

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.90E+00 1.90E+00 No NA -- 6.00E+02 No No </=SL- 1.90E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 6.00E+02 No No </=SL- 1.10E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No NA -- 7.50E+01 No No </=SL- 2.70E+01

2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100.00 6.40E-01 6.40E-01 No NA -- 2.10E+01 No No </=SL- 6.40E-01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 3.20E+00 Yes 3.50E+01 No No </=SL- 2.20E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 7.40E+00 Yes 2.80E+01 Yes Yes >SL- 3.40E+02

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 4.10E+00 4. 10E+00 No NA -- 6.00E+00 No No </=SL- 4.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.40E+02 No No </=SL- 1.30E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 3.50E+03 No No </=SL- 3.60E+02

Barium 7440-39-3 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No NA -- 2.00E+03 No No </=SL- 5.70E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.30E+05 2.30E+05 Yes NA -- NA -- No EN- 2.30E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.20E+02 1.20E+02 No NA -- 1.00E+02 Yes Yes >SL- 1.20E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.00E+03 No No </=SL- 2.20E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 6.50E+02 No No </=SL- 1.10E+01

Iron 7439-89-6 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes NA -- 5.00E+03 Yes No EN- 4.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 7.50E+00 Yes Yes >SL- 1.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.40E+04 6.40E+04 Yes NA -- NA -- No EN- 6.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.10E+03 2.10E+03 No NA -- 1.50E+02 Yes Yes >SL- 2.10E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.70E+01 6.70E+01 No NA -- 1.00E+02 No No </=SL- 6.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.40E+04 1.40E+04 Yes NA -- NA -- No EN- 1.40E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 1.10E+05 1.10E+05 Yes NA -- NA -- No EN- 1.10E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.20E+00 3.20E+00 No NA -- 4.90E+01 No No </=SL- 3.20E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 1.10E+02 1.10E+02 No NA -- 5.00E+03 No No </=SL- 1.10E+02

R - GM-27CSiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 2.80E+01 2.80E+01 No 2.60E+01 Yes 7.00E+02 No No </=SL- 2.80E+01

Benzene 71-43-2 1 : 1 : 1 100.00 9.90E+01 9.90E+01 No 2.60E+01 Yes 5.00E+00 Yes Yes >SL- 9.90E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No NA -- 7.00E+02 No No </=SL- 6.80E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.30E+03 1.30E+03 No 3.60E+03 No 1.00E+02 Yes No </=BKG- 1.30E+03

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No 2.00E+01 Yes 2.00E+00 Yes Yes >SL- 4.10E+01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No 1.46E+01 No 6.00E+02 No No </=SL- 6.40E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

1,3-Dichlorobenzene 541-73-1 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No 3.20E+01 No 6.00E+02 No No </=SL- 1.10E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 2.50E+01 2.50E+01 No 4.80E+02 No 7.50E+01 No No </=SL- 2.50E+01

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.40E+01 1.40E+01 No 4.80E+01 No 3.50E+01 No No </=SL- 1.40E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 7.60E+00 7.60E+00 No 1.72E+01 No 2.80E+01 No No </=SL- 7.60E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.10E+03 1.10E+03 No NA -- 3.50E+03 No No </=SL- 1.10E+03

Barium 7440-39-3 1 : 1 : 1 100.00 3.60E+02 3.60E+02 No NA -- 2.00E+03 No No </=SL- 3.60E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes NA -- NA -- No EN- 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.00E+02 No No </=SL- 2.20E+01

Copper 7440-50-8 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 6.50E+02 No No </=SL- 2.90E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes NA -- 5.00E+03 Yes No EN- 3.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.80E+00 2.80E+00 No NA -- 7.50E+00 No No </=SL- 2.80E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 6.40E+04 6.40E+04 Yes NA -- NA -- No EN- 6.40E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 8.20E+02 8.20E+02 No NA -- 1.50E+02 Yes Yes >SL- 8.20E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.30E+01 1.30E+01 No NA -- 1.00E+02 No No </=SL- 1.30E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 1.20E+04 1.20E+04 Yes NA -- NA -- No EN- 1.20E+04

Selenium 7782-49-2 1 : 1 : 1 100.00 6.60E+00 6.60E+00 No NA -- 5.00E+01 No No </=SL- 6.60E+00

Sodium 7440-23-5 1 : 1 : 1 100.00 1.20E+05 1.20E+05 Yes NA -- NA -- No EN- 1.20E+05

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.60E+00 3.60E+00 No NA -- 4.90E+01 No No </=SL- 3.60E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.90E+01 2.90E+01 No NA -- 5.00E+03 No No </=SL- 2.90E+01

S - AA-S-1-104SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No NA -- 7.00E+01 No No </=SL2-2 1.50E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 9.40E-01 9.40E-01 No NA -- 7.00E+02 No No </=SL1-1 9.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.00E+01 7.00E+01 No 4.20E+03 No 1.00E+02 No No </=SL1-1 7.00E+01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.10E+04 2.10E+04 No 6.20E+03 Yes 3.50E+03 Yes Yes >SL200-200 2.10E+04

Arsenic 7440-38-2 1 : 1 : 1 100.00 2.10E+01 2.10E+01 No NA -- 1.00E+01 Yes Yes >SL10-10 2.10E+01

Barium 7440-39-3 1 : 1 : 1 100.00 6.70E+02 6.70E+02 No 2.00E+03 No 2.00E+03 No No </=SL10-10 6.70E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 9.30E-01 9.30E-01 No NA -- 4.00E+00 No No </=SL4-4 9.30E-01

Calcium 7440-70-2 1 : 1 : 1 100.00 1.90E+05 1.90E+05 Yes 5.20E+05 No NA -- No EN500-500 1.90E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 1.48E+02 Yes 1.00E+02 Yes Yes >SL10-10 2.50E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Cobalt 7440-48-4 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 6.60E+00 Yes 1.00E+03 No No </=SL10-10 1.60E+01

Copper 7440-50-8 1 : 1 : 1 100.00 5.80E+01 5.80E+01 No 1.10E+02 No 6.50E+02 No No </=SL20-20 5.80E+01

Iron 7439-89-6 1 : 1 : 1 100.00 7.30E+04 7.30E+04 Yes 5.00E+04 Yes 5.00E+03 Yes No EN50-50 7.30E+04

Lead 7439-92-1 1 : 1 : 1 100.00 2.30E+01 2.30E+01 No 6.20E+00 Yes 7.50E+00 Yes Yes >SL5-5 2.30E+01

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes 1.48E+05 No NA -- No EN500-500 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.50E+03 1.50E+03 No 2.20E+03 No 1.50E+02 Yes No </=BKG10-10 1.50E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.80E+01 6.80E+01 No 5.40E+01 Yes 1.00E+02 No No </=SL40-40 6.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.00E+04 3.00E+04 Yes 2.40E+04 Yes NA -- No EN1000-1000 3.00E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 1.60E+05 No NA -- No EN500-500 2.60E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 4.20E+01 4.20E+01 No NA -- 4.90E+01 No No </=SL10-10 4.20E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 1.60E+02 J 1.60E+02 J No 7.20E+02 No 5.00E+03 No No </=SL20-20 1.60E+02

S - AA-S-1-114SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.70E-01 5.70E-01 No NA -- 7.00E+01 No No </=SL2-2 5.70E-01

4-Methyl-2-pentanone 108-10-1 1 : 1 : 1 100.00 1.00E+00 1.00E+00 No NA -- 2.00E+03 No No </=SL10-10 1.00E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.10E+02 4.10E+02 No 1.14E+03 No 1.00E+02 Yes No </=BKG5-5 4.10E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.10E+00 7.10E+00 No 3.40E+01 No 3.50E+01 No No </=SL10-10 7.10E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 1.40E+02 No No </=SL10-10 3.30E+00

S - AA-S-1-124SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.50E+01 1.50E+01 No NA -- 4.20E+03 No No </=SL10-10 1.50E+01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 8.80E-01 8.80E-01 No NA -- 7.00E+02 No No </=SL1-1 8.80E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 7.80E+01 7.80E+01 No 7.20E+02 No 1.00E+02 No No </=SL1-1 7.80E+01

Toluene 108-88-3 1 : 1 : 1 100.00 7.90E-01 7.90E-01 No NA -- 1.00E+03 No No </=SL1-1 7.90E-01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No NA -- 2.00E+00 Yes Yes >SL1-1 2.50E+00

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 1.20E-01 1.20E-01 No 1.20E-01 No 5.00E-01 No No </=SL- 1.20E-01

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.20E+04 1.20E+04 No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 1.20E+04

Barium 7440-39-3 1 : 1 : 1 100.00 6.10E+02 6.10E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 6.10E+02

Beryllium 7440-41-7 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 4.00E+00 No No </=SL4-4 4.20E-01

Revised HHRA
Revision 1, Date Printed: 7/25/2008



Page 179 of 189

Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 6.80E+05 No NA -- No EN500-500 2.20E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 7.60E+01 Yes 1.00E+02 Yes Yes >SL10-10 1.80E+02

Cobalt 7440-48-4 1 : 1 : 1 100.00 7.30E+00 7.30E+00 No 3.00E+00 Yes 1.00E+03 No No </=SL10-10 7.30E+00

Copper 7440-50-8 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 5.00E+01 No 6.50E+02 No No </=SL20-20 3.50E+01

Iron 7439-89-6 1 : 1 : 1 100.00 6.20E+04 6.20E+04 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 6.20E+04

Lead 7439-92-1 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 7.50E+00 Yes Yes >SL5-5 8.00E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.20E+04 5.20E+04 Yes 2.40E+05 No NA -- No EN500-500 5.20E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.90E+03 1.90E+03 No 2.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.90E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 4.10E+01 4.10E+01 No 2.20E+01 Yes 1.00E+02 No No </=SL40-40 4.10E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes 2.20E+04 Yes NA -- No EN1000-1000 3.30E+04

Sodium 7440-23-5 1 : 1 : 1 100.00 4.30E+04 4.30E+04 Yes 1.22E+05 No NA -- No EN500-500 4.30E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 2.00E+01 2.00E+01 No NA -- 4.90E+01 No No </=SL10-10 2.00E+01

Zinc 7440-66-6 1 : 1 : 1 100.00 9.90E+01 J 9.90E+01 J No 4.60E+02 No 5.00E+03 No No </=SL20-20 9.90E+01

S - AA-S-1-34SiteDeep Groundwater

VOCs

Chloroethane 75-00-3 1 : 1 : 1 100.00 3.30E+00 3.30E+00 No NA -- 4.60E+00 No No </=SL1-1 3.30E+00

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 1.60E+02 No No </=SL1-1 3.40E-01

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 6.00E+02 No No </=SL10-10 1.40E+00

bis(2-Chloroethyl)ether 111-44-4 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+01 No No </=SL10-10 1.40E+00

S - AA-S-1-54SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 1.10E+01 1.10E+01 No NA -- 4.20E+03 No No </=SL10-10 1.10E+01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.40E-01 4.40E-01 No 3.20E+02 No 1.00E+02 No No </=SL1-1 4.40E-01

Chloromethane 74-87-3 1 : 1 : 1 100.00 3.20E-01 3.20E-01 No NA -- 1.60E+02 No No </=SL1-1 3.20E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 3.50E+00 J 3.50E+00 J No NA -- 6.00E+00 No No </=SL10-10 3.50E+00

S - AA-S-1-64SiteDeep Groundwater

VOCs

Dichloromethane 75-09-2 1 : 1 : 1 100.00 4.20E-01 4.20E-01 No NA -- 5.00E+00 No No </=SL5-5 4.20E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Metals

Barium 7440-39-3 1 : 1 : 1 100.00 6.20E+02 6.20E+02 No 2.00E+02 Yes 2.00E+03 No No </=SL10-10 6.20E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 4.40E+05 No NA -- No EN500-500 2.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes 1.96E+04 Yes 5.00E+03 Yes No EN50-50 3.50E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 1.26E+05 No NA -- No EN500-500 4.50E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No 8.20E+03 No 1.50E+02 Yes No </=BKG10-10 2.80E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 9.00E+03 9.00E+03 Yes 1.00E+05 No NA -- No EN1000-1000 9.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.30E+04 3.30E+04 Yes 1.76E+05 No NA -- No EN500-500 3.30E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 2.00E+01 J 2.00E+01 J No 9.00E+01 No 5.00E+03 No No </=SL20-20 2.00E+01

S - AA-S-1-74SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No 7.00E+00 No 7.00E+01 No No </=SL2-2 5.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No 3.00E+02 No 1.00E+02 No No </=SL1-1 4.80E+00

S - AA-S-1-84SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.55E-01 5.55E-01 No NA -- 7.00E+02 No No </=SL1-1 5.55E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.95E-01 7.95E-01 No NA -- 7.00E+01 No No </=SL2-2 7.95E-01

2-Butanone 78-93-3 1 : 1 : 1 100.00 7.70E+00 J 7.70E+00 J No NA -- 4.20E+03 No No </=SL10-10 7.70E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No 2.60E+03 No 1.00E+02 No No </=SL1-1 2.20E+01

Toluene 108-88-3 1 : 1 : 1 100.00 4.60E-01 4.60E-01 No NA -- 1.00E+03 No No </=SL1-1 4.60E-01

Trichloroethylene 79-01-6 1 : 1 : 1 100.00 6.80E-01 6.80E-01 No NA -- 5.00E+00 No No </=SL1-1 6.80E-01

S - AA-S-1-94SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No NA -- 7.00E+02 No No </=SL1-1 5.30E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.40E-01 7.40E-01 No NA -- 7.00E+01 No No </=SL2-2 7.40E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.70E+01 2.70E+01 No 4.20E+03 No 1.00E+02 No No </=SL1-1 2.70E+01

S - AA-S-2-108SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+02 1.40E+02 No 4.20E+03 No 1.00E+02 Yes No </=BKG1-1 1.40E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.40E+00 4.40E+00 No 2.80E+01 No 3.50E+01 No No </=SL10-10 4.40E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.00E+00 2.00E+00 No NA -- 1.40E+02 No No </=SL10-10 2.00E+00

S - AA-S-2-118SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.40E+02 3.40E+02 No 7.20E+02 No 1.00E+02 Yes No </=BKG2-2 3.40E+02

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 1.94E+01 No 3.50E+01 No No </=SL10-10 1.00E+01

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.80E+00 4.80E+00 No NA -- 1.40E+02 No No </=SL10-10 4.80E+00

S - AA-S-2-118.5SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.90E+02 2.90E+02 No 7.20E+02 No 1.00E+02 Yes No </=BKG2-2 2.90E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 2.00E+00 Yes Yes >SL2-2 2.30E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 5.90E+00 5.90E+00 No 1.94E+01 No 3.50E+01 No No </=SL10-10 5.90E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 1.40E+02 No No </=SL10-10 3.00E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 1.00E-01 J 1.00E-01 J No 3.20E-02 Yes 2.00E-01 No No </=SL0.05-0.05 1.00E-01

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 9.90E-02 J 9.90E-02 J No 1.72E-01 No 5.00E+01 No No </=SL0.5-0.5 9.90E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 5.80E+03 5.80E+03 No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 5.80E+03

Barium 7440-39-3 1 : 1 : 1 100.00 4.00E+02 4.00E+02 No 3.00E+02 Yes 2.00E+03 No No </=SL10-10 4.00E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.00E+05 2.00E+05 Yes 6.80E+05 No NA -- No EN500-500 2.00E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 8.80E+01 8.80E+01 No 7.60E+01 Yes 1.00E+02 No No </=SL10-10 8.80E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.70E+00 2.70E+00 No 3.00E+00 No 1.00E+03 No No </=SL10-10 2.70E+00

Copper 7440-50-8 1 : 1 : 1 100.00 1.90E+01 1.90E+01 No 5.00E+01 No 6.50E+02 No No </=SL20-20 1.90E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.70E+04 3.70E+04 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 3.70E+04

Lead 7439-92-1 1 : 1 : 1 100.00 3.00E+00 3.00E+00 No NA -- 7.50E+00 No No </=SL5-5 3.00E+00

Magnesium 7439-95-4 1 : 1 : 1 100.00 5.30E+04 5.30E+04 Yes 2.40E+05 No NA -- No EN500-500 5.30E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 2.40E+03 No 1.50E+02 Yes No </=BKG10-10 1.00E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 1.80E+01 1.80E+01 No 2.20E+01 No 1.00E+02 No No </=SL40-40 1.80E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.10E+04 4.10E+04 Yes 2.20E+04 Yes NA -- No EN5000-5000 4.10E+04
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Sodium 7440-23-5 1 : 1 : 1 100.00 4.50E+04 4.50E+04 Yes 1.22E+05 No NA -- No EN500-500 4.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 8.00E+00 8.00E+00 No NA -- 4.90E+01 No No </=SL10-10 8.00E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 3.70E+01 3.70E+01 No 4.60E+02 No 5.00E+03 No No </=SL20-20 3.70E+01

S - AA-S-2-48SiteDeep Groundwater

VOCs

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 7.00E+02 No No </=SL1-1 6.60E-01

Xylenes, Total 1330-20-7 1 : 1 : 1 100.00 5.70E-01 5.70E-01 No NA -- 1.00E+04 No No </=SL2-2 5.70E-01

S - AA-S-2-68SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+00 1.60E+00 No 6.20E+01 No 1.00E+02 No No </=SL1-1 1.60E+00

S - AA-S-2-78SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 8.90E+00 8.90E+00 No 3.00E+02 No 1.00E+02 No No </=SL1-1 8.90E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 1.10E-02 1.10E-02 No NA -- 2.00E-01 No No </=SL0.05-0.05 1.10E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No NA -- 3.50E+03 No No </=SL200-200 2.50E+03

Barium 7440-39-3 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No NA -- 2.00E+03 No No </=SL10-10 2.50E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.10E+05 2.10E+05 Yes NA -- NA -- No EN500-500 2.10E+05

Chromium 7440-47-3 1 : 1 : 1 100.00 2.20E+01 2.20E+01 No NA -- 1.00E+02 No No </=SL10-10 2.20E+01

Iron 7439-89-6 1 : 1 : 1 100.00 3.20E+04 3.20E+04 Yes NA -- 5.00E+03 Yes No EN50-50 3.20E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.60E+04 4.60E+04 Yes NA -- NA -- No EN500-500 4.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.80E+03 2.80E+03 No NA -- 1.50E+02 Yes Yes >SL10-10 2.80E+03

Nickel 7440-02-0 1 : 1 : 1 100.00 6.40E+00 6.40E+00 No NA -- 1.00E+02 No No </=SL40-40 6.40E+00

Potassium 7440-09-7 1 : 1 : 1 100.00 9.00E+03 9.00E+03 Yes NA -- NA -- No EN1000-1000 9.00E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.50E+04 3.50E+04 Yes NA -- NA -- No EN500-500 3.50E+04

Vanadium 7440-62-2 1 : 1 : 1 100.00 3.90E+00 3.90E+00 No NA -- 4.90E+01 No No </=SL10-10 3.90E+00

Zinc 7440-66-6 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No NA -- 5.00E+03 No No </=SL20-20 2.40E+01

S - AA-S-2-88SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.00E-01 4.00E-01 No NA -- 7.00E+02 No No </=SL1-1 4.00E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.40E+01 2.40E+01 No 2.60E+03 No 1.00E+02 No No </=SL1-1 2.40E+01

S - AA-S-2-98SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 4.70E-01 4.70E-01 No NA -- 7.00E+02 No No </=SL1-1 4.70E-01

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 7.00E+02 No No </=SL1-1 1.10E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.50E+01 3.50E+01 No 4.20E+03 No 1.00E+02 No No </=SL1-1 3.50E+01

S - AA-S-3-104SiteDeep Groundwater

VOCs

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 7.00E+01 No No </=SL2-2 1.20E+00

Carbon Disulfide 75-15-0 1 : 1 : 1 100.00 5.30E-01 5.30E-01 No NA -- 7.00E+02 No No </=SL1-1 5.30E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.80E+02 1.80E+02 No 4.20E+03 No 1.00E+02 Yes No </=BKG1-1 1.80E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 6.10E-01 6.10E-01 No NA -- 2.00E+00 No No </=SL1-1 6.10E-01

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No 4.40E+03 No 7.50E+01 No No </=SL10-10 1.30E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.20E+00 4.20E+00 No 2.80E+01 No 3.50E+01 No No </=SL10-10 4.20E+00

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 3.80E+00 3.80E+00 No 2.60E+00 Yes 1.80E-01 Yes Yes >SL10-10 3.80E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.30E+00 J 1.30E+00 J No 3.20E+00 No 2.10E+02 No No </=SL10-10 1.30E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 6.60E-01 6.60E-01 No NA -- 1.70E-01 Yes Yes >SL10-10 6.60E-01

Chrysene 218-01-9 1 : 1 : 1 100.00 5.50E-01 5.50E-01 No 1.38E+00 No 1.50E+00 No No </=SL10-10 5.50E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 2.80E+00 2. 80E+00 No 3.00E+00 No 3.00E-01 Yes No </=BKG10-10 2.80E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 9.60E-01 J 9.60E-01 J No NA -- 4.30E-01 Yes Yes >SL10-10 9.60E-01

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.20E+00 2.20E+00 No NA -- 1.40E+02 No No </=SL10-10 2.20E+00

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 7.00E-02 7.00E-02 No NA -- 2.00E-01 No No </=SL0.05-0.05 7.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 4.70E+03 4.70E+03 No 6.20E+03 No 3.50E+03 Yes No </=BKG200-200 4.70E+03

Arsenic 7440-38-2 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 1.00E+01 No No </=SL10-10 3.70E+00

Chromium 7440-47-3 1 : 1 : 1 100.00 7.30E+01 7.30E+01 No 1.48E+02 No 1.00E+02 No No </=SL10-10 7.30E+01

Cobalt 7440-48-4 1 : 1 : 1 100.00 2.50E+00 2.50E+00 No 6.60E+00 No 1.00E+03 No No </=SL10-10 2.50E+00

Iron 7439-89-6 1 : 1 : 1 100.00 3.10E+04 3.10E+04 Yes 5.00E+04 No 5.00E+03 Yes No EN50-50 3.10E+04

Lead 7439-92-1 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No 6.20E+00 No 7.50E+00 No No </=SL5-5 6.10E+00

Manganese 7439-96-5 1 : 1 : 1 100.00 7.60E+02 7.60E+02 No 2.20E+03 No 1.50E+02 Yes No </=BKG10-10 7.60E+02
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Nickel 7440-02-0 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 5.40E+01 No 1.00E+02 No No </=SL40-40 1.70E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 2.40E+04 Yes NA -- No EN1000-1000 3.40E+04

S - AA-S-3-114SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.30E+02 5.30E+02 No 1.14E+03 No 1.00E+02 Yes No </=BKG4-4 5.30E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 1.00E+03 No No </=SL4-4 1.40E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 3.40E+01 No 3.50E+01 No No </=SL10-10 1.00E+01

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No NA -- 2.80E+01 No No </=SL20-20 3.70E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 5.70E+00 5.70E+00 No NA -- 1.40E+02 No No </=SL10-10 5.70E+00

S - AA-S-3-124SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 4.60E+02 4.60E+02 No 7.20E+02 No 1.00E+02 Yes No </=BKG4-4 4.60E+02

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 1.80E+00 1.80E+00 No NA -- 2.00E+00 No No </=SL4-4 1.80E+00

SVOCs

1,2-Dichlorobenzene 95-50-1 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 3.20E+01 No 6.00E+02 No No </=SL10-10 1.40E+00

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 3.00E+03 No 7.50E+01 No No </=SL10-10 1.40E+00

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 7.90E+00 7.90E+00 No 1.94E+01 No 3.50E+01 No No </=SL10-10 7.90E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 2.40E+00 2.40E+00 No 1.96E+01 No 2.80E+01 No No </=SL20-20 2.40E+00

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 1.00E+00 1. 00E+00 No NA -- 6.00E+00 No No </=SL10-10 1.00E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 4.10E+00 4.10E+00 No NA -- 1.40E+02 No No </=SL10-10 4.10E+00

S - AA-S-3-132SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.50E+02 2.50E+02 No 7.20E+02 No 1.00E+02 Yes No </=BKG2-2 2.50E+02

Toluene 108-88-3 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+03 No No </=SL2-2 1.20E+00

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 6.10E+00 6.10E+00 No NA -- 2.00E+00 Yes Yes >SL2-2 6.10E+00

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 4.30E+00 4.30E+00 No 1.94E+01 No 3.50E+01 No No </=SL10-10 4.30E+00

4-Chloroaniline 106-47-8 1 : 1 : 1 100.00 1.70E+00 1.70E+00 No 1.96E+01 No 2.80E+01 No No </=SL20-20 1.70E+00

Naphthalene 91-20-3 1 : 1 : 1 100.00 2.30E+00 2.30E+00 No NA -- 1.40E+02 No No </=SL10-10 2.30E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Pesticide

beta-BHC 319-85-7 1 : 1 : 1 100.00 8.70E-02 J 8.70E-02 J No 3.20E-02 Yes 2.00E-01 No No </=SL0.05-0.05 8.70E-02

gamma-BHC (Lindane) 58-89-9 1 : 1 : 1 100.00 5.10E-03 J 5.10E-03 J No NA -- 2.00E-01 No No </=SL0.05-0.05 5.10E-03

Herbicide

2,4,5-TP (Silvex) 93-72-1 1 : 1 : 1 100.00 1.20E-01 J 1.20E-01 J No 1.72E-01 No 5.00E+01 No No </=SL0.5-0.5 1.20E-01

PCBs

TOTAL PCBs Total PCBs 1 : 1 : 1 100.00 4.00E-02 4.00E-02 No 1.20E-01 No 5.00E-01 No No </=SL- 4.00E-02

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.00E+03 1.00E+03 No 2.40E+03 No 3.50E+03 No No </=SL200-200 1.00E+03

Chromium 7440-47-3 1 : 1 : 1 100.00 1.70E+01 1.70E+01 No 7.60E+01 No 1.00E+02 No No </=SL10-10 1.70E+01

Iron 7439-89-6 1 : 1 : 1 100.00 2.60E+04 2.60E+04 Yes 1.22E+05 No 5.00E+03 Yes No EN50-50 2.60E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 5.70E+02 5.70E+02 No 2.40E+03 No 1.50E+02 Yes No </=BKG10-10 5.70E+02

Nickel 7440-02-0 1 : 1 : 1 100.00 1.00E+01 1.00E+01 No 2.20E+01 No 1.00E+02 No No </=SL40-40 1.00E+01

Potassium 7440-09-7 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 2.20E+04 Yes NA -- No EN500-500 4.00E+04

S - AA-S-3-34SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.20E+00 1.20E+00 No NA -- 1.00E+02 No No </=SL1-1 1.20E+00

S - AA-S-3-44SiteDeep Groundwater

VOCs

Toluene 108-88-3 1 : 1 : 1 100.00 3.40E-01 3.40E-01 No NA -- 1.00E+03 No No </=SL1-1 3.40E-01

SVOCs

bis(2-Ethylhexyl)phthalate 117-81-7 1 : 1 : 1 100.00 8.80E-01 8. 80E-01 No NA -- 6.00E+00 No No </=SL10-10 8.80E-01

S - AA-S-3-54SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 1 : 1 100.00 6.30E+00 6.30E+00 No NA -- 4.20E+03 No No </=SL10-10 6.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No 3.20E+02 No 1.00E+02 No No </=SL1-1 1.40E+00

S - AA-S-3-64SiteDeep Groundwater

VOCs

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 2.10E+00 2.10E+00 No 6.20E+01 No 1.00E+02 No No </=SL1-1 2.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

SVOCs

1,4-Dichlorobenzene 106-46-7 1 : 1 : 1 100.00 1.40E+00 1.40E+00 No NA -- 7.50E+01 No No </=SL10-10 1.40E+00

Metals

Aluminum 7429-90-5 1 : 1 : 1 100.00 1.80E+02 J 1.80E+02 J No 5.00E+02 No 3.50E+03 No No </=SL200-200 1.80E+02

Barium 7440-39-3 1 : 1 : 1 100.00 7.00E+02 7.00E+02 No 2.00E+02 Yes 2.00E+03 No No </=SL10-10 7.00E+02

Calcium 7440-70-2 1 : 1 : 1 100.00 2.20E+05 2.20E+05 Yes 4.40E+05 No NA -- No EN500-500 2.20E+05

Iron 7439-89-6 1 : 1 : 1 100.00 2.30E+04 2.30E+04 Yes 1.96E+04 Yes 5.00E+03 Yes No EN50-50 2.30E+04

Magnesium 7439-95-4 1 : 1 : 1 100.00 4.00E+04 4.00E+04 Yes 1.26E+05 No NA -- No EN500-500 4.00E+04

Manganese 7439-96-5 1 : 1 : 1 100.00 2.50E+03 2.50E+03 No 8.20E+03 No 1.50E+02 Yes No </=BKG10-10 2.50E+03

Potassium 7440-09-7 1 : 1 : 1 100.00 7.60E+03 7.60E+03 Yes 1.00E+05 No NA -- No EN1000-1000 7.60E+03

Sodium 7440-23-5 1 : 1 : 1 100.00 3.40E+04 3.40E+04 Yes 1.76E+05 No NA -- No EN2500-2500 3.40E+04

Zinc 7440-66-6 1 : 1 : 1 100.00 9.40E+00 9.40E+00 No 9.00E+01 No 5.00E+03 No No </=SL20-20 9.40E+00

S - AA-S-3-74SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.10E-01 5.10E-01 No 8.80E-01 No 7.00E+02 No No </=SL1-1 5.10E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 3.70E+00 3.70E+00 No 3.00E+02 No 1.00E+02 No No </=SL1-1 3.70E+00

SVOCs

Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100.00 4.00E+00 4.00E+00 No NA -- 1.80E-01 Yes Yes >SL10-10 4.00E+00

Benzo(g,h,i)perylene 191-24-2 1 : 1 : 1 100.00 1.20E+00 J 1.20E+00 J No NA -- 2.10E+02 No No </=SL10-10 1.20E+00

Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100.00 1.10E+00 1.10E+00 No NA -- 1.70E-01 Yes Yes >SL10-10 1.10E+00

Chrysene 218-01-9 1 : 1 : 1 100.00 6.70E-01 6.70E-01 No NA -- 1.50E+00 No No </=SL10-10 6.70E-01

Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100.00 2.90E+00 2.90E+00 No NA -- 3.00E-01 Yes Yes >SL10-10 2.90E+00

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100.00 1.00E+00 J 1.00E+00 J No NA -- 4.30E-01 Yes Yes >SL10-10 1.00E+00

S - AA-S-3-84SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.70E-01 5.70E-01 No NA -- 7.00E+02 No No </=SL1-1 5.70E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 7.10E-01 7.10E-01 No NA -- 7.00E+01 No No </=SL2-2 7.10E-01

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 1.60E+01 1.60E+01 No 2.60E+03 No 1.00E+02 No No </=SL1-1 1.60E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 2.00E+00 No No </=SL1-1 4.10E-01
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)

Maximum 
Detect and 
Qualifier (d)

(ug/L) EN? Bkg (e)
(ug/L)

Is Max 
> Bkg?

Ground 
Water SL (f)

(ug/L)

Is Max > 
Screening 

Level?
COPC? 

(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

S - AA-S-3-94SiteDeep Groundwater

VOCs

1,1-Dichloroethane 75-34-3 1 : 1 : 1 100.00 5.50E-01 5.50E-01 No NA -- 7.00E+02 No No </=SL1-1 5.50E-01

1,2-Dichloroethene (total) 540-59-0 1 : 1 : 1 100.00 1.30E+00 1.30E+00 No NA -- 7.00E+01 No No </=SL2-2 1.30E+00

Chlorobenzene 108-90-7 1 : 1 : 1 100.00 5.10E+01 5.10E+01 No 4.20E+03 No 1.00E+02 No No </=SL1-1 5.10E+01

Vinyl chloride 75-01-4 1 : 1 : 1 100.00 4.10E-01 4.10E-01 No NA -- 2.00E+00 No No </=SL1-1 4.10E-01

SVOCs

2-Chlorophenol 95-57-8 1 : 1 : 1 100.00 1.50E+00 1.50E+00 No 1.90E+01 No 3.50E+01 No No </=SL10-10 1.50E+00

S - BDRK-S-1SiteDeep Groundwater

VOCs

2-Butanone 78-93-3 1 : 5 : 5 20.00 2.70E+00 J 2.70E+00 J No NA -- 4.20E+03 No No </=SL10-10 2.70E+00

Benzene 71-43-2 1 : 5 : 5 20.00 8.40E-01 8.40E-01 No 3.60E+00 No 5.00E+00 No No </=SL1-1 8.40E-01

Carbon Disulfide 75-15-0 4 : 5 : 5 80.00 5.00E-01 1.00E+01 No NA -- 7.00E+02 No No </=SL1-1 3.16E+00

Chlorobenzene 108-90-7 1 : 5 : 5 20.00 1.60E+00 1.60E+00 No 7.20E+02 No 1.00E+02 No No </=SL1-1 1.60E+00

Tetrachloroethene 127-18-4 1 : 5 : 5 20.00 8.70E-01 8.70E-01 No NA -- 5.00E+00 No No </=SL1-1 8.70E-01

SVOCs

Benzo(a)pyrene 50-32-8 1 : 5 : 5 20.00 1.40E+00 1.40E+00 No NA -- 2.00E-01 Yes Yes >SL9.5-10 1.40E+00

Benzo(g,h,i)perylene 191-24-2 2 : 5 : 5 40.00 1.00E+00 1. 40E+00 No 1.38E+00 Yes 2.10E+02 No No </=SL9.5-10 1.20E+00

Benzo(k)fluoranthene 207-08-9 1 : 5 : 5 20.00 6.90E+00 6.90E+00 No NA -- 1.70E-01 Yes Yes >SL9.5-10 6.90E+00

Dibenzo(a,h)anthracene 53-70-3 2 : 5 : 5 40.00 7.00E-01 8. 40E-01 No NA -- 3.00E-01 Yes Yes >SL9.5-10 7.70E-01

Indeno(1,2,3-cd)pyrene 193-39-5 1 : 5 : 5 20.00 9.50E-01 J 9.50E-01 J No NA -- 4.30E-01 Yes Yes >SL9.5-10 9.50E-01

Isophorone 78-59-1 1 : 5 : 5 20.00 1.90E+00 1.90E+00 No NA -- 1.40E+03 No No </=SL10-10 1.90E+00

Herbicide

MCPP 93-65-2 1 : 5 : 5 20.00 6.60E+01 J 6.60E+01 J No NA -- 7.00E+00 Yes Yes >SL120-120 6.60E+01

Metals

Aluminum 7429-90-5 5 : 5 : 5 100.00 4.50E+01 6.30E+03 No 2.40E+03 Yes 3.50E+03 Yes Yes >SL200-200 2.47E+03

Arsenic 7440-38-2 1 : 5 : 5 20.00 6.30E+00 6.30E+00 No NA -- 1.00E+01 No No </=SL10-10 6.30E+00

Barium 7440-39-3 4 : 5 : 5 80.00 1.20E+01 2.00E+01 No 3.00E+02 No 2.00E+03 No No </=SL10-10 1.58E+01

Calcium 7440-70-2 5 : 5 : 5 100.00 1.10E+04 2.90E+04 Yes 6.80E+05 No NA -- No EN500-500 2.14E+04

Chromium 7440-47-3 1 : 5 : 5 20.00 2.90E+00 2.90E+00 No 7.60E+01 No 1.00E+02 No No </=SL10-10 2.90E+00

Cobalt 7440-48-4 1 : 5 : 5 20.00 1.10E+00 1.10E+00 No 3.00E+00 No 1.00E+03 No No </=SL10-10 1.10E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
Qualifier (d)
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Is Max 
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Ground 
Water SL (f)
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TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Copper 7440-50-8 1 : 5 : 5 20.00 2.20E+00 2.20E+00 No 5.00E+01 No 6.50E+02 No No </=SL20-20 2.20E+00

Iron 7439-89-6 5 : 5 : 5 100.00 3.70E+01 3.30E+03 Yes 1.22E+05 No 5.00E+03 No No EN50-50 1.30E+03

Magnesium 7439-95-4 5 : 5 : 5 100.00 9.40E+03 1.50E+04 Yes 2.40E+05 No NA -- No EN500-500 1.37E+04

Manganese 7439-96-5 4 : 5 : 5 80.00 6.90E+00 2.20E+01 No 2.40E+03 No 1.50E+02 No No </=SL10-10 1.14E+01

Mercury 7439-97-6 1 : 5 : 5 20.00 7.30E-02 7.30E-02 No NA -- 2.00E+00 No No </=SL0.2-0.2 7.30E-02

Nickel 7440-02-0 2 : 5 : 5 40.00 2.40E+00 8.00E+00 No 2.20E+01 No 1.00E+02 No No </=SL40-40 5.20E+00

Potassium 7440-09-7 5 : 5 : 5 100.00 9.70E+03 1.30E+04 J Yes 2.20E+04 No NA -- No EN1000-1000 1.05E+04

Sodium 7440-23-5 5 : 5 : 5 100.00 4.20E+05 5.20E+05 Yes 1.22E+05 Yes NA -- No EN5000-10000 4.74E+05

Vanadium 7440-62-2 2 : 5 : 5 40.00 6.90E+00 1.40E+01 No NA -- 4.90E+01 No No </=SL10-10 1.04E+01

Zinc 7440-66-6 5 : 5 : 5 100.00 3.40E+00 1.40E+01 J No 4.60E+02 No 5.00E+03 No No </=SL20-20 6.48E+00
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Constituent (h)

FOD (a) % FOD 
(b)

Minimum
Detect and 
Qualifier(d)

(ug/L)
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Detect and 
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(ug/L)
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Ground 
Water SL (f)
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(g) ReasonCAS

TABLE F-1
DEEP GROUNDWATER SCREEN
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA RI/FS
SAUGET, ILLINOIS

Range of 
Reporting 
Limits (c)

(ug/L)

Mean 
Detected (d)

(ug/L)

Notes:
Bkg - Background concentration.
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated using Toxicity Equivalency Factors (TEFs) from Van den Berg, et al., 2006.
EN - Essential nutrient.
J - Estimated value.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SL - Screening Level.
SVOC - Semivolatile organic compound.
USEPA - United States Environmental Protection Agency.
VOC - Volatile Organic Compound.
-- Not applicable.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  
(b) Percent detected out of valid samples. Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs.
(c) Range of reporting limits (sample quantitation limits)  is based on available information;  not available for all samples with positive detections.  Range not presented for calculated parameters (i.e., PCBs and Dioxins).
(d) Summary statistics for each constituent for each area after sample/duplicate pairs were averaged.The validation qualifier is presented for the minimum and maximum.  Only detected results are included in the mean 
calculation.
(e) Equal to two times the average detected concentration in off-site sampling location listed for Site well in Appendix C, calculated in Appendix C.
(f) Groundwater screening levels were used according to the following hierarchy:
       1) Illinois Groundwater Quality Standards for Class I: Potable Resource Groundwater. 35 III. Adm. Code 620.410. February 2, 2002.
       2) USEPA, 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office of Water. EPA 822-R-06-013. Maximum Contaminant Levels. 
       3) IEPA, 2002. Tiered Approach to Corrective Action Objectives. Appendix B, Table E. Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route. 
       Class I  values.  February 5, 2002.
       4) Groundwater Remediation Objectives for Chemicals Not Listed in TACO.  May 1, 2007.  Prepared by the Illinois EPA (IEPA) Toxicity Assessment Unit, and February 1, 2008 Revisions/Additions to Tables for Non-
TACO 
         Chemical Remediation Objectives.
       5) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Tap water
(g) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is
     greater than the background concentration and if the maximum detected concentration is greater than the groundwater screening level.
(h) Only constituents detected at least once in the specified area/medium are included here.
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

O - AA-CLAY-2-102 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-102 102 (b) 97 (b)
O - AA-CLAY-2-119 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-119 119 (b) 114 (b)
O - AA-CLAY-2-42 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-42-D AA-CLAY-2-42 42 (b) 37 (b)
O - AA-CLAY-2-42 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-42 42 (b) 37 (b)
O - AA-CLAY-2-62 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-62 62 (b) 57 (b)
O - AA-CLAY-2-82 AA-CLAY-2 RI_Supplemental Phase 1 AA-CLAY-2-82 82 (b) 77 (b)
O - AA-O-1-106 AA-O-1 RI GW-AA-O-1-106 106 (b) 101 (b)
O - AA-O-1-116 AA-O-1 RI GW-AA-O-1-116 116 (b) 111 (b)
O - AA-O-1-120 AA-O-1 RI GW-AA-O-1-120 120 (b) 115 (b)
O - AA-O-1-26 AA-O-1 RI GW-AA-O-1-26 26 (b) 21 (b,e)
O - AA-O-1-36 AA-O-1 RI GW-AA-O-1-36 36 (b) 31 (b)
O - AA-O-1-46 AA-O-1 RI GW-AA-O-1-46 46 (b) 41 (b)
O - AA-O-1-46 AA-O-1 RI GW-AA-O-1-46-DUP GW-AA-O-1-46 46 (b) 41 (b)
O - AA-O-1-56 AA-O-1 RI GW-AA-O-1-56 56 (b) 51 (b)
O - AA-O-1-66 AA-O-1 RI GW-AA-O-1-66 66 (b) 61 (b)
O - AA-O-1-76 AA-O-1 RI GW-AA-O-1-76 76 (b) 71 (b)
O - AA-O-1-86 AA-O-1 RI GW-AA-O-1-86 86 (b) 81 (b)
O - AA-O-1-96 AA-O-1 RI GW-AA-O-1-96 96 (b) 91 (b)
O - AA-O-2-103 AA-O-2 RI GW-AA-O-2-103FT 103 (b) 98 (b)
O - AA-O-2-113 AA-O-2 RI GW-AA-O-2-113FT 113 (b) 108 (b)
O - AA-O-2-121 AA-O-2 RI GW-AA-O-2-121FT 121 (b) 116 (b)
O - AA-O-2-124 AA-O-2 RI GW-AA-O-2-124 124 (b) 119 (b)
O - AA-O-2-23 AA-O-2 RI GW-AA-O-2-23 23 (b) 18 (b,e)
O - AA-O-2-33 AA-O-2 RI GW-AA-O-2-33 33 (b) 28 (b,e)
O - AA-O-2-43 AA-O-2 RI GW-AA-O-2-43 43 (b) 38 (b)
O - AA-O-2-53 AA-O-2 RI GW-AA-O-2-53-DUP GW-AA-O-2-53 53 (b) 48 (b)
O - AA-O-2-53 AA-O-2 RI GW-AA-O-2-53 53 (b) 48 (b)
O - AA-O-2-63 AA-O-2 RI GW-AA-O-2-63 63 (b) 58 (b)
O - AA-O-2-73 AA-O-2 RI GW-AA-O-2-73FT 73 (b) 68 (b)
O - AA-O-2-83 AA-O-2 RI GW-AA-O-2-83FT 83 (b) 78 (b)
O - AA-O-2-93 AA-O-2 RI GW-AA-O-2-93FT 93 (b) 88 (b)
O - AA-O-3-108 AA-O-3 RI GW-AA-O-3-108FT 108 (b) 103 (b)
O - AA-O-3-118 AA-O-3 RI GW-AA-O-3-118 118 (b) 113 (b)
O - AA-O-3-128 AA-O-3 RI GW-AA-O-3-128 128 (b) 123 (b)
O - AA-O-3-38 AA-O-3 RI GW-AA-O-3-38FT 38 (b) 33 (b)
O - AA-O-3-48 AA-O-3 RI GW-AA-O-3-48FT 48 (b) 43 (b)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

O - AA-O-3-58 AA-O-3 RI GW-AA-O-3-58FT 58 (b) 53 (b)
O - AA-O-3-68 AA-O-3 RI GW-AA-O-3-68FT 68 (b) 63 (b)
O - AA-O-3-78 AA-O-3 RI GW-AA-O-3-78FT 78 (b) 73 (b)
O - AA-O-3-88 AA-O-3 RI GW-AA-O-3-88FT 88 (b) 83 (b)
O - AA-O-3-98 AA-O-3 RI GW-AA-O-3-98FT 98 (b) 93 (b)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental Phase 1 BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental BDRK-O-1-DUP BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI BDRK-O-1 153 17.69 (d,e)
O - BDRK-O-1 BDRK-O-1 RI_Supplemental BDRK-O-1-DUP BDRK-O-1 153 17.69 (d,e)
O - GM-19C GM-19C RI_Supplemental Phase 1 GM-19C 101.5 (c) 16.39 (d,e)
O - SA2-MW-4-D SA2-MW-4-D RI_Supplemental Phase 2/3 SA2-MW-4-D 114.63 (c) 12.42 (d,e)
O - SA2-MW-4-M SA2-MW-4-M RI_Supplemental Phase 2/3 SA2-MW-4-M 62.4 (c) 12.4 (d,e)
O North -  AA-CLAY-1-106 AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-106 106 (b) 101 (b)
O North -  AA-CLAY-1-119 AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-119 119 (b) 114 (b)
O North -  AA-CLAY-1-46 AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-46 46 (b) 41 (b)
O North -  AA-CLAY-1-66 AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-66 66 (b) 61 (b)
O North -  AA-CLAY-1-86 AA-CLAY-1 RI_Supplemental Phase 1 AA-CLAY-1-86 86 (b) 81 (b)
O North -  AA-O-4-102 AA-O-4 RI_Supplemental Phase 1 AA-O-4-102 102 (b) 97 (b)
O North -  AA-O-4-119 AA-O-4 RI_Supplemental Phase 1 AA-O-4-119 119 (b) 114 (b)
O North -  AA-O-4-42 AA-O-4 RI_Supplemental Phase 1 AA-O-4-42 42 (b) 37 (b)
O North -  AA-O-4-62 AA-O-4 RI_Supplemental Phase 1 AA-O-4-62 62 (b) 57 (b)
O North -  AA-O-4-82 AA-O-4 RI_Supplemental Phase 1 AA-O-4-82 82 (b) 77 (b)
O North -  GM-20B GM-20B RI_Supplemental Phase 1 GM-20B 78.9 (c) 12.56 (d,e)
O North -  GM-60B GM-60B RI_Supplemental Phase 1 GM-60B-D GM-60B 62 (c) 15.82 (d,e)
O North -  GM-60B GM-60B RI_Supplemental Phase 1 GM-60B 62 (c) 15.82 (d,e)
O North - SA-O-1 SA-O-1 RI_Supplemental Phase 1 SA-O-1 30 (c) 7.33 (d,e)
O South - AA-O-5-102 AA-O-5 RI_Supplemental Phase 1 AA-O-5-102 102 (b) 97 (b)
O South - AA-O-5-42 AA-O-5 RI_Supplemental Phase 1 AA-O-5-42 42 (b) 37 (b)
O South - AA-O-5-42 AA-O-5 RI_Supplemental Phase 1 AA-O-5-42-D AA-O-5-42 42 (b) 37 (b)
O South - AA-O-5-62 AA-O-5 RI_Supplemental Phase 1 AA-O-5-62 62 (b) 57 (b)
O South - AA-O-5-82 AA-O-5 RI_Supplemental Phase 1 AA-O-5-82 82 (b) 77 (b)
P - AA-P-10-102 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-102-D AA-P-10-102 102 (b) 97 (b)
P - AA-P-10-102 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-102 102 (b) 97 (b)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

P - AA-P-10-118.5 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-118.5 118.5 (b) 113.5 (b)
P - AA-P-10-42 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-42 42 (b) 37 (b)
P - AA-P-10-62 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-62 62 (b) 57 (b)
P - AA-P-10-82 AA-P-10 RI_Supplemental Phase 2/3 AA-P-10-82 82 (b) 77 (b)
P - AA-P-1-104 AA-P-1 RI GW-AA-P-1-104FT 104 (b) 99 (b)
P - AA-P-1-114 AA-P-1 RI GW-AA-P-1-114FT 114 (b) 109 (b)
P - AA-P-1-120 AA-P-1 RI GW-AA-P-1-120FT 120 (b) 115 (b)
P - AA-P-1-34 AA-P-1 RI GW-AA-P-1-34FT 34 (b) 29 (b,e)
P - AA-P-1-44 AA-P-1 RI GW-AA-P-1-44FT 44 (b) 39 (b)
P - AA-P-1-44 AA-P-1 RI GW-AA-P-1-44FT 44 (b) 39 (b)
P - AA-P-1-54 AA-P-1 RI GW-AA-P-1-54FT 54 (b) 49 (b)
P - AA-P-1-64 AA-P-1 RI GW-AA-P-1-64FT 64 (b) 59 (b)
P - AA-P-1-74 AA-P-1 RI GW-AA-P-1-74FT 74 (b) 69 (b)
P - AA-P-1-84 AA-P-1 RI GW-AA-P-1-84FT 84 (b) 79 (b)
P - AA-P-1-94 AA-P-1 RI GW-AA-P-1-94FT 94 (b) 89 (b)
P - AA-P-2-104 AA-P-2 RI GW-AA-P-2-104 Filtered 104 (b) 99 (b)
P - AA-P-2-104 AA-P-2 RI GW-AA-P-2-104 104 (b) 99 (b)
P - AA-P-2-114 AA-P-2 RI GW-AA-P-2-114-DUP GW-AA-P-2-114 114 (b) 109 (b)
P - AA-P-2-114 AA-P-2 RI GW-AA-P-2-114 114 (b) 109 (b)
P - AA-P-2-122 AA-P-2 RI GW-AA-P-2-122 122 (b) 117 (b)
P - AA-P-2-122 AA-P-2 RI GW-AA-P-2-122-Filtered 122 (b) 117 (b)
P - AA-P-2-34 AA-P-2 RI GW-AA-P-2-34-DUP GW-AA-P-2-34 34 (b) 29 (b,e)
P - AA-P-2-34 AA-P-2 RI GW-AA-P-2-34 34 (b) 29 (b,e)
P - AA-P-2-44 AA-P-2 RI GW-AA-P-2-44 44 (b) 39 (b)
P - AA-P-2-54 AA-P-2 RI GW-AA-P-2-54 54 (b) 49 (b)
P - AA-P-2-64 AA-P-2 RI GW-AA-P-2-64 Filtered 64 (b) 59 (b)
P - AA-P-2-64 AA-P-2 RI GW-AA-P-2-64 64 (b) 59 (b)
P - AA-P-2-74 AA-P-2 RI GW-AA-P-2-74 74 (b) 69 (b)
P - AA-P-2-84 AA-P-2 RI GW-AA-P-2-84 84 (b) 79 (b)
P - AA-P-2-94 AA-P-2 RI GW-AA-P-2-94 94 (b) 89 (b)
P - AA-P-3-102 AA-P-3 RI GW-AA-P-3-102 102 (b) 97 (b)
P - AA-P-3-112 AA-P-3 RI GW-AA-P-3-112 112 (b) 107 (b)
P - AA-P-3-112 AA-P-3 RI GW-AA-P-3-112 Filtered 112 (b) 107 (b)
P - AA-P-3-122 AA-P-3 RI GW-AA-P-3-122 122 (b) 117 (b)
P - AA-P-3-126 AA-P-3 RI GW-AA-P-3-126-Filtered 126 (b) 121 (b)
P - AA-P-3-126 AA-P-3 RI GW-AA-P-3-126 126 (b) 121 (b)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

P - AA-P-3-42 AA-P-3 RI GW-AA-P-3-42-DUP GW-AA-P-3-42 42 (b) 37 (b)
P - AA-P-3-42 AA-P-3 RI GW-AA-P-3-42 42 (b) 37 (b)
P - AA-P-3-52 AA-P-3 RI GW-AA-P-3-52 52 (b) 47 (b)
P - AA-P-3-62 AA-P-3 RI GW-AA-P-3-62-DUP GW-AA-P-3-62 62 (b) 57 (b)
P - AA-P-3-62 AA-P-3 RI GW-AA-P-3-62 62 (b) 57 (b)
P - AA-P-3-72 AA-P-3 RI GW-AA-P-3-72 Filtered 72 (b) 67 (b)
P - AA-P-3-72 AA-P-3 RI GW-AA-P-3-72 Filtered 72 (b) 67 (b)
P - AA-P-3-72 AA-P-3 RI GW-AA-P-3-72 72 (b) 67 (b)
P - AA-P-3-82 AA-P-3 RI GW-AA-P-3-82 82 (b) 77 (b)
P - AA-P-3-92 AA-P-3 RI GW-AA-P-3-92 92 (b) 87 (b)
P - AA-P-4-102 AA-P-4 RI_Supplemental Phase 1 AA-P-4-102 102 (b) 97 (b)
P - AA-P-4-112 AA-P-4 RI_Supplemental Phase 1 AA-P-4-112 112 (b) 107 (b)
P - AA-P-4-42 AA-P-4 RI_Supplemental Phase 1 AA-P-4-42 42 (b) 37 (b)
P - AA-P-4-62 AA-P-4 RI_Supplemental Phase 1 AA-P-4-62-D AA-P-4-62 62 (b) 57 (b)
P - AA-P-4-62 AA-P-4 RI_Supplemental Phase 1 AA-P-4-62 62 (b) 57 (b)
P - AA-P-4-82 AA-P-4 RI_Supplemental Phase 1 AA-P-4-82 82 (b) 77 (b)
P - AA-P-5-114 AA-P-5 RI_Supplemental Phase 1 AA-P-5-114 114 (b) 109 (b)
P - AA-P-5-54 AA-P-5 RI_Supplemental Phase 1 AA-P-5-54 54 (b) 49 (b)
P - AA-P-5-74 AA-P-5 RI_Supplemental Phase 1 AA-P-5-74 74 (b) 69 (b)
P - AA-P-5-94 AA-P-5 RI_Supplemental Phase 1 AA-P-5-94 94 (b) 89 (b)
P - AA-P-6-110 AA-P-6 RI_Supplemental Phase 1 AA-P-6-110 110 (b) 105 (b)
P - AA-P-6-50 AA-P-6 RI_Supplemental Phase 1 AA-P-6-50 50 (b) 45 (b)
P - AA-P-6-70 AA-P-6 RI_Supplemental Phase 1 AA-P-6-70 70 (b) 65 (b)
P - AA-P-6-70 AA-P-6 RI_Supplemental Phase 1 AA-P-6-70-D AA-P-6-70 70 (b) 65 (b)
P - AA-P-6-90 AA-P-6 RI_Supplemental Phase 1 AA-P-6-90 90 (b) 85 (b)
P - AA-P-7-110 AA-P-7 RI_Supplemental Phase 1 AA-P-7-110 110 (b) 105 (b)
P - AA-P-7-52 AA-P-7 RI_Supplemental Phase 1 AA-P-7-52 52 (b) 47 (b)
P - AA-P-7-72 AA-P-7 RI_Supplemental Phase 1 AA-P-7-72 72 (b) 67 (b)
P - AA-P-7-92 AA-P-7 RI_Supplemental Phase 1 AA-P-7-92 92 (b) 87 (b)
P - AA-P-8-102 AA-P-8 RI_Supplemental Phase 1 AA-P-8-102 102 (b) 97 (b)
P - AA-P-8-122 AA-P-8 RI_Supplemental Phase 1 AA-P-8-122-D AA-P-8-122 122 (b) 117 (b)
P - AA-P-8-122 AA-P-8 RI_Supplemental Phase 1 AA-P-8-122 122 (b) 117 (b)
P - AA-P-8-42 AA-P-8 RI_Supplemental Phase 1 AA-P-8-42 42 (b) 37 (b)
P - AA-P-8-62 AA-P-8 RI_Supplemental Phase 1 AA-P-8-62 62 (b) 57 (b)
P - AA-P-8-82 AA-P-8 RI_Supplemental Phase 1 AA-P-8-82 82 (b) 77 (b)
P - AA-P-9-114 AA-P-9 RI_Supplemental Phase 1 AA-P-9-114 114 (b) 109 (b)
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DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

P - AA-P-9-126 AA-P-9 RI_Supplemental Phase 1 AA-P-9-126 126 (b) 121 (b)
P - AA-P-9-54 AA-P-9 RI_Supplemental Phase 1 AA-P-9-54 54 (b) 49 (b)
P - AA-P-9-74 AA-P-9 RI_Supplemental Phase 1 AA-P-9-74 74 (b) 69 (b)
P - AA-P-9-94 AA-P-9 RI_Supplemental Phase 1 AA-P-9-94 94 (b) 89 (b)
P - AA-SLAY-1-114 AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-114 114 (b) 109 (b)
P - AA-SLAY-1-132 AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-132 132 (b) 127 (b)
P - AA-SLAY-1-54 AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-54 54 (b) 49 (b)
P - AA-SLAY-1-74 AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-74 74 (b) 69 (b)
P - AA-SLAY-1-94 AA-SLAY-1 RI_Supplemental Phase 1 AA-SLAY-1-94 94 (b) 89 (b)
P - AA-SLAY-2-102 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-102 102 (b) 97 (b)
P - AA-SLAY-2-102 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-102-D AA-SLAY-2-102 102 (b) 97 (b)
P - AA-SLAY-2-122 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-122 122 (b) 117 (b)
P - AA-SLAY-2-138 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-138 138 (b) 133 (b)
P - AA-SLAY-2-42 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-42 42 (b) 37 (b)
P - AA-SLAY-2-62 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-62 62 (b) 57 (b)
P - AA-SLAY-2-82 AA-SLAY-2 RI_Supplemental Phase 1 AA-SLAY-2-82 82 (b) 77 (b)
P - AA-SLAY-3-110 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-110 110 (b) 105 (b)
P - AA-SLAY-3-122 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-122 122 (b) 117 (b)
P - AA-SLAY-3-50 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-50 50 (b) 45 (b)
P - AA-SLAY-3-70 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-70-D AA-SLAY-3-70 70 (b) 65 (b)
P - AA-SLAY-3-70 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-70 70 (b) 65 (b)
P - AA-SLAY-3-90 AA-SLAY-3 RI_Supplemental Phase 1 AA-SLAY-3-90 90 (b) 85 (b)
P - AA-SLAY-4-106 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-106 106 (b) 101 (b)
P - AA-SLAY-4-126 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-126 126 (b) 121 (b)
P - AA-SLAY-4-140 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-140 140 (b) 135 (b)
P - AA-SLAY-4-46 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-46 46 (b) 41 (b)
P - AA-SLAY-4-66 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-66 66 (b) 61 (b)
P - AA-SLAY-4-86 AA-SLAY-4 RI_Supplemental Phase 1 AA-SLAY-4-86 86 (b) 81 (b)
P - BDRK-P-1 BDRK-P-1 RI_Supplemental BDRK-P-1 158 68.26 (d)
P - BDRK-P-1 BDRK-P-1 RI BDRK-P-1 158 68.26 (d)
P - BDRK-P-1 BDRK-P-1 RI_Supplemental BDRK-P-1 158 68.26 (d)
P - BDRK-P-1 BDRK-P-1 RI_Supplemental BDRK-P-1 158 68.26 (d)
P - BDRK-P-1 BDRK-P-1 RI_Supplemental Phase 1 BDRK-P-1 158 68.26 (d)
P - BDRK-P-1 BDRK-P-1 RI_Supplemental BDRK-P-1 158 68.26 (d)
P - OSAA-1-106 OSAA-1 RI_Supplemental Phase 2/3 OSAA-1-106 106 (b) 101 (b)
P - OSAA-1-46 OSAA-1 RI_Supplemental Phase 2/3 OSAA-1-46 46 (b) 41 (b)
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DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

P - OSAA-1-66 OSAA-1 RI_Supplemental Phase 2/3 OSAA-1-66 66 (b) 61 (b)
P - OSAA-1-86 OSAA-1 RI_Supplemental Phase 2/3 OSAA-1-86 86 (b) 81 (b)
P - SA2-MW-1-D SA2-MW-1-D RI_Supplemental Phase 2/3 SA2-MW-1-D 110.01 (c) 8.56 (d,e)
P - SA2-MW-1-M SA2-MW-1-M RI_Supplemental Phase 2/3 SA2-MW-1-M 58.26 (c) 8.53 (d,e)
P - SA2-MW-1-M SA2-MW-1-M RI_Supplemental Phase 2/3 SA2-MW-1-M-D SA2-MW-1-M 58.26 (c) 8.53 (d,e)
P - SA2-MW-2-D SA2-MW-2-D RI_Supplemental Phase 2/3 SA2-MW-2-D 118.76 (c) 13.04 (d,e)
P - SA2-MW-2-M SA2-MW-2-M RI_Supplemental Phase 2/3 SA2-MW-2-M 65.49 (c) 12.99 (d,e)
P - SA2-MW-3-D SA2-MW-3-D RI_Supplemental Phase 2/3 SA2-MW-3-D 133.64 (c) 14.49 (d,e)
P - SA2-MW-3-M SA2-MW-3-M RI_Supplemental Phase 2/3 SA2-MW-3-M 70.42 (c) 14.5 (d,e)
Q Central - AA-Q-1-100 AA-Q-1 RI GW-AA-Q-1-100 100 (b) 95 (b)
Q Central - AA-Q-1-110 AA-Q-1 RI GW-AA-Q-1-110 110 (b) 105 (b)
Q Central - AA-Q-1-120 AA-Q-1 RI GW-AA-Q-1-120 120 (b) 115 (b)
Q Central - AA-Q-1-120 AA-Q-1 RI GW-AA-Q-1-120-Filtered 120 (b) 115 (b)
Q Central - AA-Q-1-127.5 AA-Q-1 RI GW-AA-Q-1-127 1/2 127.5 (b) 122.5 (b)
Q Central - AA-Q-1-127.5 AA-Q-1 RI GW-AA-Q-1-127 1/2-DUP GW-AA-Q-1-127 1/2 127.5 (b) 122.5 (b)
Q Central - AA-Q-1-127.5 AA-Q-1 RI GW-AA-Q-1-127 1/2-Filtered 127.5 (b) 122.5 (b)
Q Central - AA-Q-1-50 AA-Q-1 RI GW-AA-Q-1-50 50 (b) 45 (b)
Q Central - AA-Q-1-50 AA-Q-1 RI GW-AA-Q-1-50 50 (b) 45 (b)
Q Central - AA-Q-1-50 AA-Q-1 RI GW-AA-Q-1-50-Filtered 50 (b) 45 (b)
Q Central - AA-Q-1-60 AA-Q-1 RI GW-AA-Q-1-60-DUP GW-AA-Q-1-60 60 (b) 55 (b)
Q Central - AA-Q-1-60 AA-Q-1 RI GW-AA-Q-1-60 60 (b) 55 (b)
Q Central - AA-Q-1-70 AA-Q-1 RI GW-AA-Q-1-70 70 (b) 65 (b)
Q Central - AA-Q-1-80 AA-Q-1 RI GW-AA-Q-1-80 80 (b) 75 (b)
Q Central - AA-Q-1-90 AA-Q-1 RI GW-AA-Q-1-90 90 (b) 85 (b)
Q Central - AA-Q-2-100 AA-Q-2 RI GW-AA-Q-2-100 100 (b) 95 (b)
Q Central - AA-Q-2-110 AA-Q-2 RI GW-AA-Q-2-110-DUP GW-AA-Q-2-110 110 (b) 105 (b)
Q Central - AA-Q-2-110 AA-Q-2 RI GW-AA-Q-2-110 110 (b) 105 (b)
Q Central - AA-Q-2-120 AA-Q-2 RI GW-AA-Q-2-120 120 (b) 115 (b)
Q Central - AA-Q-2-120 AA-Q-2 RI GW-AA-Q-2-120-Filtered 120 (b) 115 (b)
Q Central - AA-Q-2-130 AA-Q-2 RI GW-AA-Q-2-130 130 (b) 125 (b)
Q Central - AA-Q-2-130B AA-Q-2 RI GW-AA-Q-2-130B 130 (b) 125 (b)
Q Central - AA-Q-2-130B AA-Q-2 RI GW-AA-Q-2-130B-Filtered 130 (b) 125 (b)
Q Central - AA-Q-2-60 AA-Q-2 RI GW-AA-Q-2-60-Filtered 60 (b) 55 (b)
Q Central - AA-Q-2-60 AA-Q-2 RI GW-AA-Q-2-60 60 (b) 55 (b)
Q Central - AA-Q-2-60 AA-Q-2 RI GW-AA-Q-2-60-DUP GW-AA-Q-2-60 60 (b) 55 (b)
Q Central - AA-Q-2-60 AA-Q-2 RI GW-AA-Q-2-60 60 (b) 55 (b)
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DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
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Depth to 
Groundwater (ft)

Q Central - AA-Q-2-70 AA-Q-2 RI GW-AA-Q-2-70 70 (b) 65 (b)
Q Central - AA-Q-2-80 AA-Q-2 RI GW-AA-Q-2-80FT 80 (b) 75 (b)
Q Central - AA-Q-2-90 AA-Q-2 RI GW-AA-Q-2-90 90 (b) 85 (b)
Q Central - AA-Q-3-100 AA-Q-3 RI GW-AA-Q-3-100 9-Apr (b) 4-Apr (b)
Q Central - AA-Q-3-110 AA-Q-3 RI GW-AA-Q-3-110 110 (b) 105 (b)
Q Central - AA-Q-3-120 AA-Q-3 RI GW-AA-Q-3-120 120 (b) 115 (b)
Q Central - AA-Q-3-120 AA-Q-3 RI GW-AA-Q-3-120 Filtered 120 (b) 115 (b)
Q Central - AA-Q-3-50 AA-Q-3 RI GW-AA-Q-3-50 50 (b) 45 (b)
Q Central - AA-Q-3-50 AA-Q-3 RI GW-AA-Q-3-50-Filter 50 (b) 45 (b)
Q Central - AA-Q-3-50 AA-Q-3 RI GW-AA-Q-3-50 50 (b) 45 (b)
Q Central - AA-Q-3-60 AA-Q-3 RI GW-AA-Q-3-60 60 (b) 55 (b)
Q Central - AA-Q-3-70 AA-Q-3 RI GW-AA-Q-3-70 70 (b) 65 (b)
Q Central - AA-Q-3-80 AA-Q-3 RI GW-AA-Q-3-80-DUP GW-AA-Q-3-80 80 (b) 75 (b)
Q Central - AA-Q-3-80 AA-Q-3 RI GW-AA-Q-3-80 80 (b) 75 (b)
Q Central - AA-Q-3-90 AA-Q-3 RI GW-AA-Q-3-90 90 (b) 85 (b)
Q Central - AA-Q-4-100 AA-Q-4 RI GW-AA-Q-4-100 100 (b) 95 (b)
Q Central - AA-Q-4-100 AA-Q-4 RI GW-AA-Q-4-100-DUP GW-AA-Q-4-100 100 (b) 95 (b)
Q Central - AA-Q-4-110 AA-Q-4 RI GW-AA-Q-4-110 Filtered 110 (b) 105 (b)
Q Central - AA-Q-4-110 AA-Q-4 RI GW-AA-Q-4-110 110 (b) 105 (b)
Q Central - AA-Q-4-50 AA-Q-4 RI GW-AA-Q-4-50 Filtered 50 (b) 45 (b)
Q Central - AA-Q-4-50 AA-Q-4 RI GW-AA-Q-4-50 50 (b) 45 (b)
Q Central - AA-Q-4-50 AA-Q-4 RI GW-AA-Q-4-50 50 (b) 45 (b)
Q Central - AA-Q-4-50 AA-Q-4 RI GW-AA-Q-4-50 50 (b) 45 (b)
Q Central - AA-Q-4-60 AA-Q-4 RI GW-AA-Q-4-60 60 (b) 55 (b)
Q Central - AA-Q-4-70 AA-Q-4 RI GW-AA-Q-4-70 70 (b) 65 (b)
Q Central - AA-Q-4-80 AA-Q-4 RI GW-AA-Q-4-80 80 (b) 75 (b)
Q Central - AA-Q-4-90 AA-Q-4 RI GW-AA-Q-4-90 90 (b) 85 (b)
Q Central - AA-Q-5-105 AA-Q-5 RI GW-AA-Q-5-105 105 (b) 100 (b)
Q Central - AA-Q-5-106 AA-Q-5 RI GW-AA-Q-5-106 106 (b) 101 (b)
Q Central - AA-Q-5-106 AA-Q-5 RI GW-AA-Q-5-106-Filtered 106 (b) 101 (b)
Q Central - AA-Q-5-45 AA-Q-5 RI GW-AA-Q-5-45-Filtered 45 (b) 40 (b)
Q Central - AA-Q-5-45 AA-Q-5 RI GW-AA-Q-5-45 45 (b) 40 (b)
Q Central - AA-Q-5-55 AA-Q-5 RI GW-AA-Q-5-55-DUP GW-AA-Q-5-55 55 (b) 50 (b)
Q Central - AA-Q-5-55 AA-Q-5 RI GW-AA-Q-5-55 55 (b) 50 (b)
Q Central - AA-Q-5-65 AA-Q-5 RI GW-AA-Q-5-65 65 (b) 60 (b)
Q Central - AA-Q-5-75 AA-Q-5 RI GW-AA-Q-5-75-DUP GW-AA-Q-5-75 75 (b) 70 (b)
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DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)
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bgs)
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Q Central - AA-Q-5-75 AA-Q-5 RI GW-AA-Q-5-75 75 (b) 70 (b)
Q Central - AA-Q-5-85 AA-Q-5 RI GW-AA-Q-5-85-Filtered 85 (b) 80 (b)
Q Central - AA-Q-5-85 AA-Q-5 RI GW-AA-Q-5-85 85 (b) 80 (b)
Q Central - AA-Q-5-95 AA-Q-5 RI GW-AA-Q-5-95 95 (b) 90 (b)
Q Central - BDRK-Q-1 BDRK-Q-1 RI_Supplemental BDRK-Q-1-DUP BDRK-Q-1 163 31.54 (d)
Q Central - BDRK-Q-1 BDRK-Q-1 RI_Supplemental BDRK-Q-1 163 31.54 (d)
Q Central - BDRK-Q-1 BDRK-Q-1 RI_Supplemental BDRK-Q-1 163 31.54 (d)
Q Central - BDRK-Q-1 BDRK-Q-1 RI_Supplemental BDRK-Q-1 163 31.54 (d)
Q Central - BDRK-Q-1 BDRK-Q-1 RI_Supplemental Phase 1 BDRK-Q-1 163 31.54 (d)
Q Central - BDRK-Q-1 BDRK-Q-1 RI BDRK-Q-1 163 31.54 (d)
Q Central - SA2-MW-6-D SA2-MW-6-D RI_Supplemental Phase 2/3 SA2-MW-6-D 126.77 (c) 15.85 (d,e)
Q Central - SA2-MW-6-M SA2-MW-6-M RI_Supplemental Phase 2/3 SA2-MW-6-M 71.67 (c) 16.06 (d,e)
Q Central - SA2-MW-6-M SA2-MW-6-M RI_Supplemental Phase 2/3 SA2-MW-6-M-DUP SA2-MW-6-M 71.67 (c) 16.06 (d,e)
Q Central - SA2-MW-7-D SA2-MW-7-D RI_Supplemental Phase 2/3 SA2-MW-7-D 126.14 (c) 17.01 (d,e)
Q Central - SA2-MW-7-M SA2-MW-7-M RI_Supplemental Phase 2/3 SA2-MW-7-M 70.36 (c) 17.38 (d,e)
Q Central - SA2-MW-8-D SA2-MW-8-D RI_Supplemental Phase 2/3 SA2-MW-8-D 114.64 (c) 13.52 (d,e)
Q Central - SA-Q-2 SA-Q-2 RI_Supplemental Phase 1 SA-Q-2 46 (c) 23.08 (d,e)
Q Central - SA-Q-8 SA-Q-8 RI_Supplemental Phase 1 SA-Q-8 34.25 (c) 17.23 (d,e)
Q North - AA-Q-9-118 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-118 118 (b) 113 (b)
Q North - AA-Q-9-132 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-132 132 (b) 127 (b)
Q North - AA-Q-9-38 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-38 38 (b) 33 (b)
Q North - AA-Q-9-58 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-58 58 (b) 53 (b)
Q North - AA-Q-9-78 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-78-D AA-Q-9-78 78 (b) 73 (b)
Q North - AA-Q-9-78 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-78 78 (b) 73 (b)
Q North - AA-Q-9-98 AA-Q-9 RI_Supplemental Phase 1 AA-Q-9-98 98 (b) 93 (b)
Q North - SA-Q-3 SA-Q-3 RI_Supplemental Phase 1 SA-Q-3 40 (c) 20.2 (d,e)
Q North - SA-Q-4 SA-Q-4 RI_Supplemental Phase 1 SA-Q-4 38 (c) 18.64 (d,e)
Q South - AA-Q-10-38 AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-38 38 (b) 33 (b)
Q South - AA-Q-10-58 AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-58 58 (b) 53 (b)
Q South - AA-Q-10-78 AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-78 78 (b) 73 (b)
Q South - AA-Q-10-94 AA-Q-10 RI_Supplemental Phase 1 AA-Q-10-94 94 (b) 89 (b)
Q South - AA-Q-6-104 AA-Q-6 RI GW-AA-Q-6-104-Filtered 104 (b) 99 (b)
Q South - AA-Q-6-104 AA-Q-6 RI GW-AA-Q-6-104 104 (b) 99 (b)
Q South - AA-Q-6-110 AA-Q-6 RI GW-AA-Q-6-110 110 (b) 105 (b)
Q South - AA-Q-6-110 AA-Q-6 RI GW-AA-Q-6-110-Filtered 110 (b) 105 (b)
Q South - AA-Q-6-34 AA-Q-6 RI GW-AA-Q-6-34 34 (b) 29 (b,e)
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Q South - AA-Q-6-34 AA-Q-6 RI GW-AA-Q-6-34-DUP GW-AA-Q-6-34 34 (b) 29 (b,e)
Q South - AA-Q-6-44 AA-Q-6 RI GW-AA-Q-6-44 44 (b) 39 (b)
Q South - AA-Q-6-54 AA-Q-6 RI GW-AA-Q-6-54 54 (b) 49 (b)
Q South - AA-Q-6-64 AA-Q-6 RI GW-AA-Q-6-64 64 (b) 59 (b)
Q South - AA-Q-6-64 AA-Q-6 RI GW-AA-Q-6-64-Filtered 64 (b) 59 (b)
Q South - AA-Q-6-74 AA-Q-6 RI GW-AA-Q-6-74 74 (b) 69 (b)
Q South - AA-Q-6-84 AA-Q-6 RI GW-AA-Q-6-84 84 (b) 79 (b)
Q South - AA-Q-6-94 AA-Q-6 RI GW-AA-Q-6-94 94 (b) 89 (b)
Q South - AA-Q-7-104 AA-Q-7 RI GW-AA-Q-7-104-DUP GW-AA-Q-7-104 104 (b) 99 (b)
Q South - AA-Q-7-104 AA-Q-7 RI GW-AA-Q-7-104-Filtered 104 (b) 99 (b)
Q South - AA-Q-7-104 AA-Q-7 RI GW-AA-Q-7-104-Filtered-DUP GW-AA-Q-7-104-Filtered 104 (b) 99 (b)
Q South - AA-Q-7-104 AA-Q-7 RI GW-AA-Q-7-104 104 (b) 99 (b)
Q South - AA-Q-7-34 AA-Q-7 RI GW-AA-Q-7-34 34 (b) 29 (b,e)
Q South - AA-Q-7-44 AA-Q-7 RI GW-AA-Q-7-44 44 (b) 39 (b)
Q South - AA-Q-7-54 AA-Q-7 RI GW-AA-Q-7-54 54 (b) 49 (b)
Q South - AA-Q-7-64 AA-Q-7 RI GW-AA-Q-7-64 64 (b) 59 (b)
Q South - AA-Q-7-64 AA-Q-7 RI GW-AA-Q-7-64-Filtered 64 (b) 59 (b)
Q South - AA-Q-7-74 AA-Q-7 RI GW-AA-Q-7-74 74 (b) 69 (b)
Q South - AA-Q-7-74 AA-Q-7 RI GW-AA-Q-7-74-DUP GW-AA-Q-7-74 74 (b) 69 (b)
Q South - AA-Q-7-84 AA-Q-7 RI GW-AA-Q-7-84 84 (b) 79 (b)
Q South - AA-Q-7-94 AA-Q-7 RI GW-AA-Q-7-94 94 (b) 89 (b)
Q South - AA-Q-8-104 AA-Q-8 RI GW-AA-Q-8-104 104 (b) 99 (b)
Q South - AA-Q-8-104 AA-Q-8 RI GW-AA-Q-8-104-Filter 104 (b) 99 (b)
Q South - AA-Q-8-111 AA-Q-8 RI GW-AA-Q-8-111 111 (b) 106 (b)
Q South - AA-Q-8-111 AA-Q-8 RI GW-AA-Q-8-111-Filter 111 (b) 106 (b)
Q South - AA-Q-8-34 AA-Q-8 RI GW-AA-Q-8-34 34 (b) 29 (b,e)
Q South - AA-Q-8-34 AA-Q-8 RI GW-AA-Q-8-34-DUP GW-AA-Q-8-34 34 (b) 29 (b,e)
Q South - AA-Q-8-44 AA-Q-8 RI GW-AA-Q-8-44 44 (b) 39 (b)
Q South - AA-Q-8-54 AA-Q-8 RI GW-AA-Q-8-54 54 (b) 49 (b)
Q South - AA-Q-8-64 AA-Q-8 RI GW-AA-Q-8-64-Filtered 64 (b) 59 (b)
Q South - AA-Q-8-64 AA-Q-8 RI GW-AA-Q-8-64 64 (b) 59 (b)
Q South - AA-Q-8-74 AA-Q-8 RI GW-AA-Q-8-74 74 (b) 69 (b)
Q South - AA-Q-8-84 AA-Q-8 RI GW-AA-Q-8-84 84 (b) 79 (b)
Q South - AA-Q-8-94 AA-Q-8 RI GW-AA-Q-8-94 94 (b) 89 (b)
Q South - BDRK-Q-2 BDRK-Q-2 RI_Supplemental Phase 1 BDRK-Q-2-D BDRK-Q-2 137.5 (c) 18.01 (d,e)
Q South - BDRK-Q-2 BDRK-Q-2 RI BDRK-Q-2-DUP BDRK-Q-2 143 18.01 (d,e)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

Q South - BDRK-Q-2 BDRK-Q-2 RI_Supplemental BDRK-Q-2 143 18.01 (d,e)
Q South - BDRK-Q-2 BDRK-Q-2 RI_Supplemental BDRK-Q-2 143 18.01 (d,e)
Q South - BDRK-Q-2 BDRK-Q-2 RI_Supplemental Phase 1 BDRK-Q-2 143 18.01 (d,e)
Q South - BDRK-Q-2 BDRK-Q-2 RI BDRK-Q-2 143 18.01 (d,e)
Q South - BDRK-Q-2 BDRK-Q-2 RI_Supplemental BDRK-Q-2 143 18.01 (d,e)
Q South - Piez-7D Piez-7D RI_Supplemental Phase 1 Piez-7D 110 (c) 27.44 (d,e)
Q South - Piez-7M Piez-7M RI_Supplemental Phase 1 Piez-7M 67.5 (c) 27.76 (d,e)
Q South - SA2-MW-10-D SA2-MW-10-D RI_Supplemental Phase 2/3 SA2-MW-10-D 108.92 (c) 11.21 (d,e)
Q South - SA2-MW-10-M SA2-MW-10-M RI_Supplemental Phase 2/3 SA2-MW-10-M 61.42 (c) 11.06 (d,e)
Q South - SA2-MW-9-D SA2-MW-9-D RI_Supplemental Phase 2/3 SA2-MW-9-D 126.31 (c) 17.05 (d,e)
Q South - SA2-MW-9-D SA2-MW-9-D RI_Supplemental Phase 2/3 SA2-MW-9-D-D SA2-MW-9-D 126.31 (c) 17.05 (d,e)
Q South - SA2-MW-9-M SA2-MW-9-M RI_Supplemental Phase 2/3 SA2-MW-9-M 70.54 (c) 17.15 (d,e)
Q South - UAA-10-102 UAA-10 RI_Supplemental Phase 1 UAA-10-102 102 (b) 97 (b)
Q South - UAA-10-42 UAA-10 RI_Supplemental Phase 1 UAA-10-42 42 (b) 37 (b)
Q South - UAA-10-62 UAA-10 RI_Supplemental Phase 1 UAA-10-62 62 (b) 57 (b)
Q South - UAA-10-82 UAA-10 RI_Supplemental Phase 1 UAA-10-82 82 (b) 77 (b)
R - AA-R-1-108 AA-R-1 RI GW-AA-R-1-108 108 (b) 103 (b)
R - AA-R-1-118 AA-R-1 RI GW-AA-R-1-118 118 (b) 113 (b)
R - AA-R-1-128 AA-R-1 RI GW-AA-R-1-128 128 (b) 123 (b)
R - AA-R-1-131 AA-R-1 RI GW-AA-R-1-131 131 (b) 126 (b)
R - AA-R-1-48 AA-R-1 RI GW-AA-R-1-48 48 (b) 43 (b)
R - AA-R-1-58 AA-R-1 RI GW-AA-R-1-58 58 (b) 53 (b)
R - AA-R-1-68 AA-R-1 RI GW-AA-R-1-68 68 (b) 63 (b)
R - AA-R-1-78 AA-R-1 RI GW-AA-R-1-78 78 (b) 73 (b)
R - AA-R-1-88 AA-R-1 RI GW-AA-R-1-88 88 (b) 83 (b)
R - AA-R-1-98 AA-R-1 RI GW-AA-R-1-98 98 (b) 93 (b)
R - B-24C B-24C RI_Supplemental Phase 1 B-24C 61.8 (c) 22.76 (d,e)
R - B-25B B-25B RI_Supplemental Phase 1 B-25B 42.3 (c) 24.56 (d,e)
R - B-28B B-28B RI_Supplemental Phase 1 B-28B 42.3 (c) 23.74 (d,e)
R - B-29B B-29B RI_Supplemental Phase 1 B-29B 42.3 (c) 25.93 (d,e)
R - BDRK-R-1 BDRK-R-1 RI_Supplemental BDRK-R-1 163 26.3 (d,e)
R - BDRK-R-1 BDRK-R-1 RI BDRK-R-1 163 26.3 (d,e)
R - BDRK-R-1 BDRK-R-1 RI_Supplemental BDRK-R-1 163 26.3 (d,e)
R - BDRK-R-1 BDRK-R-1 RI_Supplemental BDRK-R-1 163 26.3 (d,e)
R - GM-27B GM-27B RI_Supplemental Phase 1 GM-27B 72 (c) 25.25 (d,e)
R - GM-27C GM-27C RI_Supplemental Phase 1 GM-27C 95 (c) 25.69 (d,e)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

S - AA-S-1-104 AA-S-1 RI GW-AA-S-1-104 104 (b) 99 (b)
S - AA-S-1-114 AA-S-1 RI GW-AA-S-1-114 114 (b) 109 (b)
S - AA-S-1-124 AA-S-1 RI GW-AA-S-1-124 124 (b) 119 (b)
S - AA-S-1-34 AA-S-1 RI GW-AA-S-1-34FT 34 (b) 29 (b,e)
S - AA-S-1-44 AA-S-1 RI GW-AA-S-1-44 44 (b) 39 (b)
S - AA-S-1-54 AA-S-1 RI GW-AA-S-1-54 54 (b) 49 (b)
S - AA-S-1-54 AA-S-1 RI GW-AA-S-1-54-DUP GW-AA-S-1-54 54 (b) 49 (b)
S - AA-S-1-64 AA-S-1 RI GW-AA-S-1-64 64 (b) 59 (b)
S - AA-S-1-74 AA-S-1 RI GW-AA-S-1-74FT 74 (b) 69 (b)
S - AA-S-1-84 AA-S-1 RI GW-AA-S-1-84FT-DUP GW-AA-S-1-84FT 84 (b) 79 (b)
S - AA-S-1-84 AA-S-1 RI GW-AA-S-1-84FT 84 (b) 79 (b)
S - AA-S-1-94 AA-S-1 RI GW-AA-S-1-94FT 94 (b) 89 (b)
S - AA-S-2-108 AA-S-2 RI GW-AA-S-2-108 108 (b) 103 (b)
S - AA-S-2-118 AA-S-2 RI GW-AA-S-2-118 118 (b) 113 (b)
S - AA-S-2-118.5 AA-S-2 RI GW-AA-S-2-118 1/2 118.5 (b) 113.5 (b)
S - AA-S-2-38 AA-S-2 RI GW-AA-S-2-38 38 (b) 33 (b)
S - AA-S-2-48 AA-S-2 RI GW-AA-S-2-48 48 (b) 43 (b)
S - AA-S-2-58 AA-S-2 RI GW-AA-S-2-58 58 (b) 53 (b)
S - AA-S-2-68 AA-S-2 RI GW-AA-S-2-68 68 (b) 63 (b)
S - AA-S-2-78 AA-S-2 RI GW-AA-S-2-78 78 (b) 73 (b)
S - AA-S-2-88 AA-S-2 RI GW-AA-S-2-88 88 (b) 83 (b)
S - AA-S-2-98 AA-S-2 RI GW-AA-S-2-98 98 (b) 93 (b)
S - AA-S-3-104 AA-S-3 RI GW-AA-S-3-104FT 104 (b) 99 (b)
S - AA-S-3-114 AA-S-3 RI GW-AA-S-3-114FT 114 (b) 109 (b)
S - AA-S-3-124 AA-S-3 RI GW-AA-S-3-124FT 124 (b) 119 (b)
S - AA-S-3-132 AA-S-3 RI GW-AA-S-3-132FT 132 (b) 127 (b)
S - AA-S-3-34 AA-S-3 RI GW-AA-S-3-34FT 34 (b) 29 (b,e)
S - AA-S-3-34 AA-S-3 RI GW-AA-S-3-34FT 34 (b) 29 (b,e)
S - AA-S-3-44 AA-S-3 RI GW-AA-S-3-44FT 44 (b) 39 (b)
S - AA-S-3-54 AA-S-3 RI GW-AA-S-3-54FT 54 (b) 49 (b)
S - AA-S-3-64 AA-S-3 RI GW-AA-S-3-64FT 64 (b) 59 (b)
S - AA-S-3-74 AA-S-3 RI GW-AA-S-3-74FT 74 (b) 69 (b)
S - AA-S-3-84 AA-S-3 RI GW-AA-S-3-84FT 84 (b) 79 (b)
S - AA-S-3-94 AA-S-3 RI GW-AA-S-3-94FT 94 (b) 89 (b)
S - BDRK-S-1 BDRK-S-1 RI_Supplemental BDRK-S-1 165 18.43 (d,e)
S - BDRK-S-1 BDRK-S-1 RI_Supplemental BDRK-S-1 165 18.43 (d,e)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

S - BDRK-S-1 BDRK-S-1 RI_Supplemental BDRK-S-1 165 18.43 (d,e)
S - BDRK-S-1 BDRK-S-1 RI BDRK-S-1 165 18.43 (d,e)
S - BDRK-S-1 BDRK-S-1 RI BDRK-S-1 165 18.43 (d,e)
S - BDRK-S-1 BDRK-S-1 RI_Supplemental Phase 1 BDRK-S-1 BDRK-S-1 165 18.43 (d,e)
S - BDRK-S-1 BDRK-S-1 RI_Supplemental Phase 1 BDRK-S-1 165 18.43 (d,e)
Up - SA2-MW-5-D SA2-MW-5-D RI_Supplemental Phase 2/3 SA2-MW-5-D 117.15 (c) 9.7 (d,e)
Up - SA2-MW-5-M SA2-MW-5-M RI_Supplemental Phase 2/3 SA2-MW-5-M 61.18 (c) 9.63 (d,e)
Up - UAA-1/OS-1-110 UAA-1/OS-1 RI GW-UAA-1-110FT 110 (b) 105 (b)
Up - UAA-1/OS-1-40 UAA-1/OS-1 RI GW-UAA-1-40FT 40 (b) 35 (b)
Up - UAA-1/OS-1-50 UAA-1/OS-1 RI GW-UAA-1-50FT 50 (b) 45 (b)
Up - UAA-1/OS-1-60 UAA-1/OS-1 RI GW-UAA-1-60FT 60 (b) 55 (b)
Up - UAA-1/OS-1-70 UAA-1/OS-1 RI GW-UAA-1-70FT 70 (b) 65 (b)
Up - UAA-1/OS-1-80 UAA-1/OS-1 RI GW-UAA-1-80FT 80 (b) 75 (b)
Up - UAA-1/OS-1-90 UAA-1/OS-1 RI GW-UAA-1-90FT 90 (b) 85 (b)
Up - UAA-1/Up-1-100 UAA-1/OS-1 RI GW-UAA-1-100FT 100 (b) 95 (b)
Up - UAA-11-102 UAA-11 RI_Supplemental Phase 2/3 UAA-11-102 102 (b) 97 (b)
Up - UAA-11-42 UAA-11 RI_Supplemental Phase 2/3 UAA-11-42 42 (b) 37 (b)
Up - UAA-11-62 UAA-11 RI_Supplemental Phase 2/3 UAA-11-62-D UAA-11-62 62 (b) 57 (b)
Up - UAA-11-62 UAA-11 RI_Supplemental Phase 2/3 UAA-11-62 62 (b) 57 (b)
Up - UAA-11-82 UAA-11 RI_Supplemental Phase 2/3 UAA-11-82 82 (b) 77 (b)
Up - UAA-2/OS-2-100 UAA-2/OS-2 RI GW-UAA-2-100FT 100 (b) 95 (b)
Up - UAA-2/OS-2-110 UAA-2/OS-2 RI GW-UAA-2-110FT 110 (b) 105 (b)
Up - UAA-2/OS-2-120 UAA-2/OS-2 RI GW-UAA-2-120FT 120 (b) 115 (b)
Up - UAA-2/OS-2-124 UAA-2/OS-2 RI GW-UAA-2-124FT 124 (b) 119 (b)
Up - UAA-2/OS-2-40 UAA-2/OS-2 RI GW-UAA-2-40FT 40 (b) 35 (b)
Up - UAA-2/OS-2-50 UAA-2/OS-2 RI GW-UAA-2-50FT 50 (b) 45 (b)
Up - UAA-2/OS-2-60 UAA-2/OS-2 RI GW-UAA-2-60FT 60 (b) 55 (b)
Up - UAA-2/OS-2-70 UAA-2/OS-2 RI GW-UAA-2-70FT 70 (b) 65 (b)
Up - UAA-2/OS-2-80 UAA-2/OS-2 RI GW-UAA-2-80FT 80 (b) 75 (b)
Up - UAA-2/OS-2-90 UAA-2/OS-2 RI GW-UAA-2-90FT 90 (b) 85 (b)
Up - UAA-3/OS-3-104 UAA-3/OS-3 RI GW-UAA-3-104 104 (b) 99 (b)
Up - UAA-3/OS-3-114 UAA-3/OS-3 RI GW-UAA-3-114 114 (b) 109 (b)
Up - UAA-3/OS-3-116 UAA-3/OS-3 RI GW-UAA-3-116 116 (b) 111 (b)
Up - UAA-3/OS-3-44 UAA-3/OS-3 RI GW-UAA-3-44FT 44 (b) 39 (b)
Up - UAA-3/OS-3-54 UAA-3/OS-3 RI GW-UAA-3-54FT 54 (b) 49 (b)
Up - UAA-3/OS-3-64 UAA-3/OS-3 RI GW-UAA-3-64 64 (b) 59 (b)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

Up - UAA-3/OS-3-74 UAA-3/OS-3 RI GW-UAA-3-74 74 (b) 69 (b)
Up - UAA-3/OS-3-84 UAA-3/OS-3 RI GW-UAA-3-84 84 (b) 79 (b)
Up - UAA-3/OS-3-94 UAA-3/OS-3 RI GW-UAA-3-94 94 (b) 89 (b)
Up - UAA-4/OS-4-100 UAA-4/OS-4 RI GW-AA-UAA-4-100 100 (b) 95 (b)
Up - UAA-4/OS-4-100 UAA-4/OS-4 RI GW-AA-UAA-4-100-Filtered 100 (b) 95 (b)
Up - UAA-4/OS-4-110 UAA-4/OS-4 RI GW-AA-UAA-4-110 110 (b) 105 (b)
Up - UAA-4/OS-4-113 UAA-4/OS-4 RI GW-AA-UAA-4-113 113 (b) 108 (b)
Up - UAA-4/OS-4-113 UAA-4/OS-4 RI GW-AA-UAA-4-113-Filtered 113 (b) 108 (b)
Up - UAA-4/OS-4-40 UAA-4/OS-4 RI GW-AA-UAA-4-40 40 (b) 35 (b)
Up - UAA-4/OS-4-50 UAA-4/OS-4 RI GW-AA-UAA-4-50 50 (b) 45 (b)
Up - UAA-4/OS-4-60 UAA-4/OS-4 RI GW-AA-UAA-4-60-Filtered 60 (b) 55 (b)
Up - UAA-4/OS-4-60 UAA-4/OS-4 RI GW-AA-UAA-4-60 60 (b) 55 (b)
Up - UAA-4/OS-4-70 UAA-4/OS-4 RI GW-AA-UAA-4-70 70 (b) 65 (b)
Up - UAA-4/OS-4-80 UAA-4/OS-4 RI GW-AA-UAA-4-80 80 (b) 75 (b)
Up - UAA-4/OS-4-90 UAA-4/OS-4 RI GW-AA-UAA-4-90 90 (b) 85 (b)
Up - UAA-5-110 UAA-5 RI_Supplemental Phase 1 UAA-5-110 110 (b) 105 (b)
Up - UAA-5-50 UAA-5 RI_Supplemental Phase 1 UAA-5-50 50 (b) 45 (b)
Up - UAA-5-70 UAA-5 RI_Supplemental Phase 1 UAA-5-70 70 (b) 65 (b)
Up - UAA-5-90 UAA-5 RI_Supplemental Phase 1 UAA-5-90 90 (b) 85 (b)
Up - UAA-6-38 UAA-6 RI_Supplemental Phase 1 UAA-6-38 38 (b) 33 (b)
Up - UAA-6-58 UAA-6 RI_Supplemental Phase 1 UAA-6-58 58 (b) 53 (b)
Up - UAA-6-78 UAA-6 RI_Supplemental Phase 1 UAA-6-78 78 (b) 73 (b)
Up - UAA-6-98 UAA-6 RI_Supplemental Phase 1 UAA-6-98 98 (b) 93 (b)
Up - UAA-6-98 UAA-6 RI_Supplemental Phase 1 UAA-6-98-D UAA-6-98 98 (b) 93 (b)
Up - UAA-7-38 UAA-7 RI_Supplemental Phase 1 UAA-7-38 38 (b) 33 (b)
Up - UAA-7-58 UAA-7 RI_Supplemental Phase 1 UAA-7-58 58 (b) 53 (b)
Up - UAA-7-58 UAA-7 RI_Supplemental Phase 1 UAA-7-58-D UAA-7-58 58 (b) 53 (b)
Up - UAA-7-78 UAA-7 RI_Supplemental Phase 1 UAA-7-78 78 (b) 73 (b)
Up - UAA-7-98 UAA-7 RI_Supplemental Phase 1 UAA-7-98 98 (b) 93 (b)
Up - UAA-7-98 UAA-7 RI_Supplemental Phase 1 UAA-7-98-D UAA-7-98 98 (b) 93 (b)
Up - UAA-8-106 UAA-8 RI_Supplemental Phase 1 UAA-8-106 106 (b) 101 (b)
Up - UAA-8-106 UAA-8 RI_Supplemental Phase 1 UAA-8-106-D UAA-8-106 106 (b) 101 (b)
Up - UAA-8-46 UAA-8 RI_Supplemental Phase 1 UAA-8-46 46 (b) 41 (b)
Up - UAA-8-66 UAA-8 RI_Supplemental Phase 1 UAA-8-66 66 (b) 61 (b)
Up - UAA-8-86 UAA-8 RI_Supplemental Phase 1 UAA-8-86 86 (b) 81 (b)
Up - UAA-9-110 UAA-9 RI_Supplemental Phase 1 UAA-9-110 110 (b) 105 (b)
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TABLE F-2

DEEP GROUNDWATER SAMPLES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Location Event Sample Parent Sample (a)

Sample Depth (ft 
bgs)

Depth to 
Groundwater (ft)

Up - UAA-9-121 UAA-9 RI_Supplemental Phase 1 UAA-9-121 121 (b) 116 (b)
Up - UAA-9-50 UAA-9 RI_Supplemental Phase 1 UAA-9-50 50 (b) 45 (b)
Up - UAA-9-50 UAA-9 RI_Supplemental Phase 1 UAA-9-50-D UAA-9-50 50 (b) 45 (b)
Up - UAA-9-70 UAA-9 RI_Supplemental Phase 1 UAA-9-70 70 (b) 65 (b)
Up - UAA-9-90 UAA-9 RI_Supplemental Phase 1 UAA-9-90 90 (b) 85 (b)

Notes:
ft bgs - feet below ground surface
RI - Remedial Investigation.
RI_S - Supplemental Remedial Investigation.
(a) - Parent of duplicate sample.  Duplicates are averaged prior to running statistics, and are treated as one
      sample in deriving frequency of detection, minimum, maximum, mean, and upper confidence levels.
(b) - Depth to water for alluvial aquifer locations is estimated as five feet above sample depth.
(c) - Sample depth estimated at the midpoint of the screened interval as presented on Table 4-5 of the Remedial Investigation Report (URS, 2008).
(d) - Average of depth to groundwater measurements as presented on Table 4-5 of the Remedial Investigation Report (URS, 2008).
(e) - Samples less than 30 feet bgs have been defined as "deep" where a more shallow sample exists from the same well, or if they were collected from the Middle or Deep Hyrogeologic Units.
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O - AA-CLAY-2-102 O - AA-CLAY-2-119 O - AA-CLAY-2-42 O - AA-CLAY-2-62 O - AA-CLAY-2-82 O - AA-O-1-120 O - AA-O-1-56 O - AA-O-1-76 O - AA-O-1-96 O - AA-O-2-121

VOCs

1,1,1-Trichloroethane X X X
1,1,2-Trichloroethane X X
1,1-Dichloroethane X X
1,1-Dichloroethylene X
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total) X X X
4-Methyl-2-pentanone X X
Acetone
Benzene X X X X X
Carbon Tetrachloride
Chlorobenzene X X X X
Chloroethane X
Chloroform X
Dichloromethane X X X X X
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene X X
Trichloroethylene
Vinyl chloride X X X X
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene X
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol X
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene X
Benzo(a)pyrene
Benzo(b)fluoranthene X
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate X
Carbazole
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O - AA-CLAY-2-102 O - AA-CLAY-2-119 O - AA-CLAY-2-42 O - AA-CLAY-2-62 O - AA-CLAY-2-82 O - AA-O-1-120 O - AA-O-1-56 O - AA-O-1-76 O - AA-O-1-96 O - AA-O-2-121

Chrysene
Dibenzo(a,h)anthracene X
Dibenzofuran
Indeno(1,2,3-cd)pyrene X X
Naphthalene
Nitrobenzene X
N-Nitrosodiphenylamine X
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP X X X
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum X X X X X
Antimony
Arsenic X X X X X X
Barium
Beryllium X
Cadmium
Chromium X X X X
Copper
Lead X X X X X
Manganese X X X X X
Nickel X X
Thallium
Vanadium X X X
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

O - AA-O-2-124 O - AA-O-2-53 O - AA-O-2-83 O - AA-O-2-93 O - AA-O-3-108 O - AA-O-3-68 O - BDRK-O-1 O - GM-19C O - SA2-MW-4-D O - SA2-MW-4-M O North -  AA-CLAY-1-106

X

X

X X

X X X

X

X
X

X

X
X

X
X
X
X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

O - AA-O-2-124 O - AA-O-2-53 O - AA-O-2-83 O - AA-O-2-93 O - AA-O-3-108 O - AA-O-3-68 O - BDRK-O-1 O - GM-19C O - SA2-MW-4-D O - SA2-MW-4-M O North -  AA-CLAY-1-106

X

X

X X

X X

X X

X X
X X X X X X X X
X

X
X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

O North -  AA-CLAY-1-119 O North -  AA-CLAY-1-46 O North -  AA-CLAY-1-66 O North -  AA-CLAY-1-86 O North -  AA-O-4-102 O North -  AA-O-4-119 O North -  AA-O-4-42

X X X X

X X X X

X X

X X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

O North -  AA-CLAY-1-119 O North -  AA-CLAY-1-46 O North -  AA-CLAY-1-66 O North -  AA-CLAY-1-86 O North -  AA-O-4-102 O North -  AA-O-4-119 O North -  AA-O-4-42

X

X X X X X

X X X

X X X

X X X X X X
X X X X X X

X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

O North -  AA-O-4-62 O North -  AA-O-4-82 O North -  GM-20B O North -  GM-60B O North - SA-O-1 O South - AA-O-5-102 O South - AA-O-5-42 O South - AA-O-5-62 O South - AA-O-5-82

X X X X

X X X X

X X

X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

O North -  AA-O-4-62 O North -  AA-O-4-82 O North -  GM-20B O North -  GM-60B O North - SA-O-1 O South - AA-O-5-102 O South - AA-O-5-42 O South - AA-O-5-62 O South - AA-O-5-82

X X X

X X X

X

X X X X X X

X X X X X X X

X X X X X

X X X X X X
X X X X X X
X X X

X X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-P-10-102 P - AA-P-10-118_5 P - AA-P-10-42 P - AA-P-10-62 P - AA-P-10-82 P - AA-P-1-104 P - AA-P-1-114 P - AA-P-1-120 P - AA-P-1-64 P - AA-P-1-74 P - AA-P-1-84

X X X

X X X X

X

X X

X

X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-P-10-102 P - AA-P-10-118_5 P - AA-P-10-42 P - AA-P-10-62 P - AA-P-10-82 P - AA-P-1-104 P - AA-P-1-114 P - AA-P-1-120 P - AA-P-1-64 P - AA-P-1-74 P - AA-P-1-84

X X

X

X X X X

X X X X

X X

X X

X X X X X
X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-P-2-104 P - AA-P-2-114 P - AA-P-2-122 P - AA-P-3-72 P - AA-P-4-102 P - AA-P-4-112 P - AA-P-4-42 P - AA-P-4-62 P - AA-P-4-82 P - AA-P-5-114 P - AA-P-5-54 P - AA-P-5-74

X X X X
X
X X

X
X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-P-2-104 P - AA-P-2-114 P - AA-P-2-122 P - AA-P-3-72 P - AA-P-4-102 P - AA-P-4-112 P - AA-P-4-42 P - AA-P-4-62 P - AA-P-4-82 P - AA-P-5-114 P - AA-P-5-54 P - AA-P-5-74

X X

X X

X X X

X X X
X X X X X

X X X X X X X
X

X X X X X

X
X X X X X X X X

X X X X X X X X
X X X X X X X

X X X X X

X X X X X X
X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-P-5-94 P - AA-P-6-110 P - AA-P-6-50 P - AA-P-6-70 P - AA-P-6-90 P - AA-P-7-110 P - AA-P-7-52 P - AA-P-7-92 P - AA-P-8-102 P - AA-P-8-122 P - AA-P-8-42 P - AA-P-8-62

X
X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-P-5-94 P - AA-P-6-110 P - AA-P-6-50 P - AA-P-6-70 P - AA-P-6-90 P - AA-P-7-110 P - AA-P-7-52 P - AA-P-7-92 P - AA-P-8-102 P - AA-P-8-122 P - AA-P-8-42 P - AA-P-8-62

X X

X X

X X X X X

X X X X X X X X X X
X X X

X X X X X X X X X

X X X X
X X X X

X X X X X X X X X X
X

X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X

X X X X X X X X X
X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-P-8-82 P - AA-P-9-114 P - AA-P-9-126 P - AA-P-9-54 P - AA-P-9-74 P - AA-P-9-94 P - AA-SLAY-1-114 P - AA-SLAY-1-132 P - AA-SLAY-1-54 P - AA-SLAY-1-74 P - AA-SLAY-1-94

X X X

X

X

X X

X
X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-P-8-82 P - AA-P-9-114 P - AA-P-9-126 P - AA-P-9-54 P - AA-P-9-74 P - AA-P-9-94 P - AA-SLAY-1-114 P - AA-SLAY-1-132 P - AA-SLAY-1-54 P - AA-SLAY-1-74 P - AA-SLAY-1-94

X

X

X X X X X X X X X
X X
X X X X X X X

X

X X X X

X X X X X X X X X X X
X X X X X X X
X X X X

X
X X X X X X X X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-SLAY-2-102 P - AA-SLAY-2-122 P - AA-SLAY-2-138 P - AA-SLAY-2-42 P - AA-SLAY-2-62 P - AA-SLAY-2-82 P - AA-SLAY-3-110 P - AA-SLAY-3-122 P - AA-SLAY-3-50

X X X X X

X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-SLAY-2-102 P - AA-SLAY-2-122 P - AA-SLAY-2-138 P - AA-SLAY-2-42 P - AA-SLAY-2-62 P - AA-SLAY-2-82 P - AA-SLAY-3-110 P - AA-SLAY-3-122 P - AA-SLAY-3-50

X

X

X X X X X X
X

X X X

X

X X X

X X X X X X X
X X X X

X

X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - AA-SLAY-3-70 P - AA-SLAY-3-90 P - AA-SLAY-4-106 P - AA-SLAY-4-126 P - AA-SLAY-4-140 P - AA-SLAY-4-46 P - AA-SLAY-4-66 P - AA-SLAY-4-86 P - BDRK-P-1 P - OSAA-1-66

X X X X X

X

X

X
X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - AA-SLAY-3-70 P - AA-SLAY-3-90 P - AA-SLAY-4-106 P - AA-SLAY-4-126 P - AA-SLAY-4-140 P - AA-SLAY-4-46 P - AA-SLAY-4-66 P - AA-SLAY-4-86 P - BDRK-P-1 P - OSAA-1-66

X

X

X
X
X

X X X X X X X X X
X X

X X X X X

X
X X X X X X X X X

X
X X X X X X X X X
X X X X X
X X X X X X X

X X X X X X X
X X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

P - SA2-MW-1-D P - SA2-MW-1-M P - SA2-MW-2-D P - SA2-MW-2-M P - SA2-MW-3-D P - SA2-MW-3-M Q Central - AA-Q-1-110 Q Central - AA-Q-1-120 Q Central - AA-Q-1-127_5

X X X X X X

X X X

X X X

X

X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

P - SA2-MW-1-D P - SA2-MW-1-M P - SA2-MW-2-D P - SA2-MW-2-M P - SA2-MW-3-D P - SA2-MW-3-M Q Central - AA-Q-1-110 Q Central - AA-Q-1-120 Q Central - AA-Q-1-127_5

X

X

X

X X

X X

X X

X X
X X X X X X X

X

X X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q Central - AA-Q-1-50 Q Central - AA-Q-1-60 Q Central - AA-Q-1-80 Q Central - AA-Q-2-120 Q Central - AA-Q-2-60 Q Central - AA-Q-2-80 Q Central - AA-Q-3-120 Q Central - AA-Q-3-50

X X

X
X X

X X

X
X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q Central - AA-Q-1-50 Q Central - AA-Q-1-60 Q Central - AA-Q-1-80 Q Central - AA-Q-2-120 Q Central - AA-Q-2-60 Q Central - AA-Q-2-80 Q Central - AA-Q-3-120 Q Central - AA-Q-3-50

X

X

X

X X X X X

X X X X

X
X
X X X X

X X X X
X X X X X
X X X

X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q Central - AA-Q-3-80 Q Central - AA-Q-4-110 Q Central - AA-Q-5-45 Q Central - AA-Q-5-55 Q Central - AA-Q-5-65 Q Central - AA-Q-5-75 Q Central - AA-Q-5-85 Q Central - AA-Q-5-95

X X X

X X

X X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q Central - AA-Q-3-80 Q Central - AA-Q-4-110 Q Central - AA-Q-5-45 Q Central - AA-Q-5-55 Q Central - AA-Q-5-65 Q Central - AA-Q-5-75 Q Central - AA-Q-5-85 Q Central - AA-Q-5-95

X X

X X
X

X
X
X X

X

X

X
X
X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q Central - BDRK-Q-1 Q Central - SA2-MW-6-M Q Central - SA2-MW-7-M Q Central - SA-Q-2 Q Central - SA-Q-8 Q North - AA-Q-9-118 Q North - AA-Q-9-132 Q North - AA-Q-9-38

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q Central - BDRK-Q-1 Q Central - SA2-MW-6-M Q Central - SA2-MW-7-M Q Central - SA-Q-2 Q Central - SA-Q-8 Q North - AA-Q-9-118 Q North - AA-Q-9-132 Q North - AA-Q-9-38

X

X

X X
X X

X X X

X X X X X

X X

X X
X X X X

X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q North - AA-Q-9-58 Q North - AA-Q-9-78 Q North - AA-Q-9-98 Q North - SA-Q-3 Q North - SA-Q-4 Q South - AA-Q-10-38 Q South - AA-Q-10-58 Q South - AA-Q-10-78

X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q North - AA-Q-9-58 Q North - AA-Q-9-78 Q North - AA-Q-9-98 Q North - SA-Q-3 Q North - SA-Q-4 Q South - AA-Q-10-38 Q South - AA-Q-10-58 Q South - AA-Q-10-78

X X X

X X X

X X X X

X X X
X X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q South - AA-Q-10-94 Q South - AA-Q-6-104 Q South - AA-Q-6-110 Q South - AA-Q-6-34 Q South - AA-Q-6-44 Q South - AA-Q-6-54 Q South - AA-Q-6-64 Q South - AA-Q-6-74

X X X X X X X

X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q South - AA-Q-10-94 Q South - AA-Q-6-104 Q South - AA-Q-6-110 Q South - AA-Q-6-34 Q South - AA-Q-6-44 Q South - AA-Q-6-54 Q South - AA-Q-6-64 Q South - AA-Q-6-74

X

X X X

X

X X

X X X
X X X
X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q South - AA-Q-6-84 Q South - AA-Q-6-94 Q South - AA-Q-7-104 Q South - AA-Q-7-34 Q South - AA-Q-7-64 Q South - AA-Q-8-111 Q South - AA-Q-8-44 Q South - AA-Q-8-54

X X

X

X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q South - AA-Q-6-84 Q South - AA-Q-6-94 Q South - AA-Q-7-104 Q South - AA-Q-7-34 Q South - AA-Q-7-64 Q South - AA-Q-8-111 Q South - AA-Q-8-44 Q South - AA-Q-8-54

X X X

X X X

X

X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q South - AA-Q-8-64 Q South - Piez-7D Q South - Piez-7M Q South - SA2-MW-10-D Q South - SA2-MW-10-M Q South - SA2-MW-9-D Q South - SA2-MW-9-M Q South - UAA-10-102

X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q South - AA-Q-8-64 Q South - Piez-7D Q South - Piez-7M Q South - SA2-MW-10-D Q South - SA2-MW-10-M Q South - SA2-MW-9-D Q South - SA2-MW-9-M Q South - UAA-10-102

X

X

X

X

X
X X X X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

Q South - UAA-10-42 Q South - UAA-10-62 Q South - UAA-10-82 R - AA-R-1-108 R - AA-R-1-118 R - AA-R-1-128 R - AA-R-1-131 R - AA-R-1-48 R - AA-R-1-58 R - AA-R-1-68

X

X

X X X X X
X X X X X X X

X X X X

X

X X
X X X

X X
X X X X X

X
X X X

X
X X

X X X X X X

X X X X
X X X X X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

Q South - UAA-10-42 Q South - UAA-10-62 Q South - UAA-10-82 R - AA-R-1-108 R - AA-R-1-118 R - AA-R-1-128 R - AA-R-1-131 R - AA-R-1-48 R - AA-R-1-58 R - AA-R-1-68

X
X

X
X X X X X

X X X X X X X

X

X X X X

X X X
X

X X X

X X X X
X X

X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

R - AA-R-1-78 R - AA-R-1-88 R - AA-R-1-98 R - B-24C R - B-25B R - B-28B R - B-29B R - BDRK-R-1 R - GM-27B R - GM-27C S - AA-S-1-104 S - AA-S-1-124 S - AA-S-2-118_5

X

X

X X X X X X X

X X X X X X
X

X X

X X

X X
X X X

X
X X

X X X
X X X X

X X
X X X

X
X X

X X X
X X X X X X X

X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

R - AA-R-1-78 R - AA-R-1-88 R - AA-R-1-98 R - B-24C R - B-25B R - B-28B R - B-29B R - BDRK-R-1 R - GM-27B R - GM-27C S - AA-S-1-104 S - AA-S-1-124 S - AA-S-2-118_5

X
X

X
X X X X

X X X

X X X X X X

X
X

X X X
X X

X
X

X

X X X X X X X

X X X X X X

X
X X X X

X X X X X X X
X X X X X X X

X X
X

X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (total)
4-Methyl-2-pentanone
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
Tetrachloroethene
Toluene
Trichloroethylene
Vinyl chloride
SVOCs

1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Toluidine
3&4-Methylphenol
4-Chloroaniline
4-Chlorophenol
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole

S - AA-S-2-78 S - AA-S-3-104 S - AA-S-3-132 S - AA-S-3-74 S - BDRK-S-1

X

X
X X
X X X
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TABLE F-3

SUMMARY OF COPCS IN DEEP GROUNDWATER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Indeno(1,2,3-cd)pyrene
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
Phenol
Pesticide

alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide

2,4-D
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs

Total PCBs
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Nickel
Thallium
Vanadium
Zinc
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.

S - AA-S-2-78 S - AA-S-3-104 S - AA-S-3-132 S - AA-S-3-74 S - BDRK-S-1

X X

X X X

X

X

X
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APPENDIX G 

AMBIENT AIR MODELING DATA 

This appendix provides the screening of the ambient air monitoring data collected at Sites P, Q, and R.  Air 
samples were collected in the vicinity of Sites P, Q, and R and analyzed for VOCs, SVOCs, PCBs, dioxins, 
and metals.  Air samples were collected over a 24-hour period during hot, dry conditions (August, 2002) 
conducive to air emissions of dust and volatiles.  These data are compared to chronic screening levels as 
discussed in the HHRA Workplan (Appendix A).  However, due to the one-time sample collection, these 
data are not quantitatively evaluated in the HHRA.  As noted in the HHRA Workplan, the air pathway is 
addressed in the HHRA by modeling potential sources in soil, waste and groundwater (see Section 5.0). 
Ambient air sampling was conducted in the vicinity of Sites P, Q, and R to determine the tendency of site 
constituents to enter the atmosphere and local wind patterns.  Figure 3-1 identifies the ambient air sampling 
locations.   

Table G-1 presents the air concentrations and the comparison of each sample concentration to the 
Preliminary Remediation Goals (PRGs) for ambient air (USEPA, 2004).  The ambient air PRGs are based 
on a residential exposure scenario  Table G-2 presents the relatively few COPCs identified for the air 
samples.  Benzene was identified as a COPC in every air sample.  The screening level for benzene in air is 
very low and are based on a residential exposure scenario (the Region 9 ambient air PRG is 0.25 ug/m3).  
The site sample results range from 0.37 ug/m3 to 7.8 ug/m3.  These results are consistent with average 
outdoor air levels of benzene across the US of 9.1 ug/m3 (Shah and Singh, 1988). 

References 
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AMBIENT AIR SCREEN

SAUGET AREA 2 RI/FS

Page 1 of 10

SAUGET, ILLINOIS

Constituent

 Detected 
Concentration 

(a)

Ambient Air 
Screening 
Level (b)

Is Detected 
Concentration 
> Screening 

Value?
COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

AIR-P-1

VOCs

2-Butanone 78-93-3 1.70E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.24E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 5.46E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 1.20E+00 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 1.78E+00 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 2.50E-01 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 1.98E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 2.40E-02 2.19E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 1.70E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 4.70E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 5.20E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 9.80E-05 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 9.80E-04 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1.85E-10 4.50E-08 No No </=Screening Levelug/m3

Metals

Sodium 7440-23-5 1.10E+00 NA -- No ENug/m3

AIR-P-2

VOCs

1,1,1-Trichloroethane 71-55-6 1.40E-01 2.30E+02 No No </=Screening Levelug/m3

2-Butanone 78-93-3 1.41E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.01E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 4.22E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 2.65E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.48E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 2.13E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 1.86E-01 1.06E+02 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 5.04E-01 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 1.84E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 6.00E-02 2.19E+01 No No </=Screening Levelug/m3

Fluoranthene 206-44-0 2.50E-02 1.46E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 4.00E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 7.40E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 1.20E-01 1.10E+02 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 9.60E-05 1.00E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 6.30E-09 4.50E-08 No No </=Screening Levelug/m3

Revised HHRA
Revision 1, Date Printed: 

11/3/2008



AMBIENT AIR SCREEN

SAUGET AREA 2 RI/FS

Page 2 of 10

SAUGET, ILLINOIS

Constituent

 Detected 
Concentration 

(a)

Ambient Air 
Screening 
Level (b)

Is Detected 
Concentration 
> Screening 

Value?
COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

AIR-P-3

VOCs

2-Butanone 78-93-3 1.70E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.37E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 4.89E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.54E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 5.77E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 2.81E-01 1.06E+02 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 7.73E-01 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 2.34E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 1.90E-02 2.19E+01 No No </=Screening Levelug/m3

Fluoranthene 206-44-0 2.00E-02 1.46E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 1.90E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 3.30E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 1.00E-01 1.10E+02 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 2.00E-04 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2.08E-09 4.50E-08 No No </=Screening Levelug/m3

AIR-P-4

VOCs

2-Butanone 78-93-3 1.45E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.26E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 3.77E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 3.15E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.70E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 3.72E+00 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 1.61E-01 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 1.56E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 2.90E-02 2.19E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 2.00E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 4.70E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 5.00E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

alpha-BHC 319-84-6 1.30E-04 1.00E-03 No No </=Screening Levelug/m3

Heptachlor 76-44-8 1.10E-04 1.00E-03 No No </=Screening Levelug/m3

Heptachlor Epoxide 1024-57-3 8.30E-05 7.00E-04 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 2.10E-03 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1.86E-10 4.50E-08 No No </=Screening Levelug/m3
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SAUGET, ILLINOIS

Constituent

 Detected 
Concentration 

(a)

Ambient Air 
Screening 
Level (b)

Is Detected 
Concentration 
> Screening 

Value?
COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

AIR-Q-1

VOCs

2-Butanone 78-93-3 3.60E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 2.24E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.63E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 2.08E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 1.00E+00 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 7.95E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 6.10E-01 1.06E+02 No No </=Screening Levelug/m3

o-Xylene 95-47-6 7.40E-01 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.92E+00 1.10E+01 No No </=Screening Levelug/m3

Styrene 100-42-5 1.18E+00 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 6.40E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 2.90E-02 2.19E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 1.70E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 7.40E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 2.90E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

delta-BHC 319-86-8 1.10E-04 5.20E-03 No No </=Screening Levelug/m3

Heptachlor 76-44-8 8.30E-05 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 1.10E-03 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 9.21E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Barium 7440-39-3 3.60E-02 5.20E-02 No No </=Screening Levelug/m3

Iron 7439-89-6 2.00E-01 NA -- No ENug/m3

AIR-Q-2

VOCs

2-Butanone 78-93-3 1.97E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 2.99E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.33E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 1.29E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chlorobenzene 108-90-7 1.65E+00 6.21E+00 No No </=Screening Levelug/m3

Chloromethane 74-87-3 9.00E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 1.50E+00 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 3.70E-01 1.06E+02 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.03E+00 1.10E+01 No No </=Screening Levelug/m3

Styrene 100-42-5 1.34E+00 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 4.11E+00 4.02E+01 No No </=Screening Levelug/m3

Trichloroethylene 79-01-6 1.51E+00 1.70E-02 Yes Yes >Screening Levelug/m3

Pesticide

beta-BHC 319-85-7 9.90E-05 3.70E-03 No No </=Screening Levelug/m3

Endrin Aldehyde 7421-93-4 1.50E-04 1.10E-01 No No </=Screening Levelug/m3
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Constituent

 Detected 
Concentration 

(a)

Ambient Air 
Screening 
Level (b)

Is Detected 
Concentration 
> Screening 

Value?
COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

Heptachlor 76-44-8 1.10E-04 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 8.20E-04 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 5.03E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Barium 7440-39-3 3.50E-02 5.20E-02 No No </=Screening Levelug/m3

Copper 7440-50-8 5.40E-02 NA -- No Screening Level NAug/m3

Iron 7439-89-6 1.50E-01 NA -- No ENug/m3

Lead 7439-92-1 1.50E-02 1.50E-01 No No </=Screening Levelug/m3

AIR-Q-3

VOCs

2-Butanone 78-93-3 1.48E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.63E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 5.34E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 8.71E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 4.72E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 3.69E-01 1.06E+02 No No </=Screening Levelug/m3

o-Xylene 95-47-6 4.95E-01 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.20E+00 1.10E+01 No No </=Screening Levelug/m3

Styrene 100-42-5 4.01E-01 1.06E+02 No No </=Screening Levelug/m3

Tetrachloroethene 127-18-4 2.77E-01 3.20E-01 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 1.10E-04 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 5.40E-04 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 6.78E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Barium 7440-39-3 3.70E-02 5.20E-02 No No </=Screening Levelug/m3

Iron 7439-89-6 1.90E-01 NA -- No ENug/m3

Lead 7439-92-1 1.50E-02 1.50E-01 No No </=Screening Levelug/m3

AIR-Q-4

VOCs

2-Butanone 78-93-3 1.57E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 5.37E-01 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 8.77E+00 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 9.94E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 8.82E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 5.87E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 2.32E-01 1.06E+02 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 7.34E-01 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 2.32E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 2.70E-02 2.19E+01 No No </=Screening Levelug/m3
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Constituent

 Detected 
Concentration 
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Screening 
Level (b)
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> Screening 
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COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

Fluorene 86-73-7 2.00E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 6.30E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 3.40E-02 1.10E+02 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 2.76E-03 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1.13E-08 4.50E-08 No No </=Screening Levelug/m3

Metals

Barium 7440-39-3 3.15E-02 5.20E-02 No No </=Screening Levelug/m3

Copper 7440-50-8 6.30E-02 NA -- No Screening Level NAug/m3

Iron 7439-89-6 2.80E-01 NA -- No ENug/m3

Lead 7439-92-1 1.50E-02 1.50E-01 No No </=Screening Levelug/m3

AIR-Q-5

VOCs

2-Butanone 78-93-3 1.24E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.26E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 1.59E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 8.76E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 4.90E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 2.18E-01 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 2.17E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Naphthalene 91-20-3 1.60E-01 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 2.20E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

gamma-Chlordane 5103-74-2 9.10E-05 1.90E-02 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 9.00E-03 3.40E-03 Yes Yes >Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3.39E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Iron 7439-89-6 1.40E-01 NA -- No ENug/m3

Lead 7439-92-1 1.60E-02 1.50E-01 No No </=Screening Levelug/m3

Zinc 7440-66-6 5.40E-02 NA -- No Screening Level NAug/m3

AIR-Q-6

VOCs

1,1,1-Trichloroethane 71-55-6 1.43E-01 2.30E+02 No No </=Screening Levelug/m3

1,2-Dichloroethane 107-06-2 1.77E-01 7.40E-02 Yes Yes >Screening Levelug/m3

2-Butanone 78-93-3 2.63E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 1.10E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.28E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 8.42E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chlorobenzene 108-90-7 2.67E-01 6.21E+00 No No </=Screening Levelug/m3

Chloromethane 74-87-3 8.97E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 1.47E+00 4.09E+00 No No </=Screening Levelug/m3
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Constituent

 Detected 
Concentration 

(a)
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Screening 
Level (b)

Is Detected 
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> Screening 
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COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

p-Xylene/m-Xylene 108-38-3 5.56E-01 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 1.96E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Naphthalene 91-20-3 4.15E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 3.30E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

beta-BHC 319-85-7 1.11E-04 3.70E-03 No No </=Screening Levelug/m3

Endrin Aldehyde 7421-93-4 2.00E-04 1.10E-01 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 1.14E-03 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 5.44E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Iron 7439-89-6 1.60E-01 NA -- No ENug/m3

Lead 7439-92-1 1.30E-02 1.50E-01 No No </=Screening Levelug/m3

Zinc 7440-66-6 5.00E-02 NA -- No Screening Level NAug/m3

AIR-Q-7

VOCs

2-Butanone 78-93-3 1.08E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 3.33E-01 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 9.05E+00 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 6.00E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 7.81E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 4.50E-01 4.09E+00 No No </=Screening Levelug/m3

Toluene 108-88-3 1.34E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Naphthalene 91-20-3 6.40E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 2.00E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 8.80E-05 1.00E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 1.01E-08 4.50E-08 No No </=Screening Levelug/m3

Metals

Calcium 7440-70-2 3.10E+00 NA -- No ENug/m3

Iron 7439-89-6 2.30E-01 NA -- No ENug/m3

Lead 7439-92-1 1.10E-02 1.50E-01 No No </=Screening Levelug/m3

Zinc 7440-66-6 5.80E-02 NA -- No Screening Level NAug/m3

AIR-Q-8

VOCs

2-Butanone 78-93-3 1.80E+00 5.11E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.27E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 5.14E-01 2.50E-01 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 7.60E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 5.04E-01 4.09E+00 No No </=Screening Levelug/m3

Toluene 108-88-3 1.24E+00 4.02E+01 No No </=Screening Levelug/m3
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HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

SVOCs

Naphthalene 91-20-3 1.70E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 1.50E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 9.90E-05 1.00E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 2.82E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Iron 7439-89-6 2.00E-01 NA -- No ENug/m3

Lead 7439-92-1 1.20E-02 1.50E-01 No No </=Screening Levelug/m3

Zinc 7440-66-6 5.00E-02 NA -- No Screening Level NAug/m3

AIR-R-1

VOCs

2-Butanone 78-93-3 1.90E+01 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 6.19E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.01E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 1.35E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 4.39E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 8.18E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 4.65E-01 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 4.39E-01 1.06E+02 No No </=Screening Levelug/m3

o-Xylene 95-47-6 4.95E-01 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.29E+00 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 4.60E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 1.80E-02 2.19E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 3.60E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 4.50E-02 1.10E+02 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 9.80E-04 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 9.90E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Iron 7439-89-6 1.20E-01 NA -- No ENug/m3

Sodium 7440-23-5 1.20E+00 NA -- No ENug/m3

AIR-R-2

VOCs

1,1,1-Trichloroethane 71-55-6 2.48E-01 2.30E+02 No No </=Screening Levelug/m3

2-Butanone 78-93-3 2.91E+01 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 8.68E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.20E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 2.00E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 4.66E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.11E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 4.65E-01 4.09E+00 No No </=Screening Levelug/m3
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TABLE G-1

Ethylbenzene 100-41-4 5.04E-01 1.06E+02 No No </=Screening Levelug/m3

o-Xylene 95-47-6 5.91E-01 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.59E+00 1.10E+01 No No </=Screening Levelug/m3

Toluene 108-88-3 4.97E+00 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 3.00E-02 2.19E+01 No No </=Screening Levelug/m3

Fluoranthene 206-44-0 2.70E-02 1.46E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 2.00E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 4.10E-02 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 1.10E-01 1.10E+02 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 4.20E-03 3.40E-03 Yes Yes >Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3.32E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Copper 7440-50-8 5.00E-02 NA -- No Screening Level NAug/m3

Iron 7439-89-6 2.70E+00 NA -- No ENug/m3

Lead 7439-92-1 1.20E-02 1.50E-01 No No </=Screening Levelug/m3

AIR-R-3

VOCs

2-Butanone 78-93-3 2.00E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 1.31E+00 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.40E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 7.80E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 6.98E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.54E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 1.04E+00 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 2.90E+00 1.06E+02 No No </=Screening Levelug/m3

Methyl tert-butyl ether (MTBE) 1634-04-4 6.71E-01 7.40E+00 No No </=Screening Levelug/m3

o-Xylene 95-47-6 3.55E+00 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 9.77E+00 1.10E+01 No No </=Screening Levelug/m3

Styrene 100-42-5 5.88E-01 1.06E+02 No No </=Screening Levelug/m3

Toluene 108-88-3 2.59E+01 4.02E+01 No No </=Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 4.00E-02 2.19E+01 No No </=Screening Levelug/m3

Fluorene 86-73-7 2.70E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 2.20E-01 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 6.30E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

alpha-BHC 319-84-6 9.00E-05 1.00E-03 No No </=Screening Levelug/m3

beta-BHC 319-85-7 8.20E-05 3.70E-03 No No </=Screening Levelug/m3

Heptachlor 76-44-8 1.00E-04 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 2.00E-03 3.40E-03 No No </=Screening Levelug/m3
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HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3.62E-09 4.50E-08 No No </=Screening Levelug/m3

Metals

Iron 7439-89-6 1.00E-01 NA -- No ENug/m3

AIR-R-4

VOCs

2-Butanone 78-93-3 6.49E+00 5.11E+02 No No </=Screening Levelug/m3

4-Methyl-2-pentanone 108-10-1 9.05E-01 3.14E+02 No No </=Screening Levelug/m3

Acetone 67-64-1 1.84E+01 3.29E+02 No No </=Screening Levelug/m3

Benzene 71-43-2 3.67E+00 2.50E-01 Yes Yes >Screening Levelug/m3

Chloroform 67-66-3 4.97E-01 8.00E-02 Yes Yes >Screening Levelug/m3

Chloromethane 74-87-3 9.16E-01 9.49E+00 No No </=Screening Levelug/m3

Dichloromethane 75-09-2 1.14E+00 4.09E+00 No No </=Screening Levelug/m3

Ethylbenzene 100-41-4 5.40E-01 1.06E+02 No No </=Screening Levelug/m3

o-Xylene 95-47-6 6.10E-01 1.10E+01 No No </=Screening Levelug/m3

p-Xylene/m-Xylene 108-38-3 1.59E+00 1.10E+01 No No </=Screening Levelug/m3

Styrene 100-42-5 4.94E-01 1.06E+02 No No </=Screening Levelug/m3

Tetrachloroethene 127-18-4 3.36E-01 3.20E-01 Yes Yes >Screening Levelug/m3

Toluene 108-88-3 5.62E+00 4.02E+01 No No </=Screening Levelug/m3

Trichloroethylene 79-01-6 6.34E-01 1.70E-02 Yes Yes >Screening Levelug/m3

SVOCs

Acenaphthene 83-32-9 2.80E-02 2.19E+01 No No </=Screening Levelug/m3

Anthracene 120-12-7 6.10E-02 1.10E+02 No No </=Screening Levelug/m3

Fluorene 86-73-7 2.70E-02 1.46E+01 No No </=Screening Levelug/m3

Naphthalene 91-20-3 1.40E-01 3.13E-01 No No </=Screening Levelug/m3

Phenanthrene 85-01-8 5.20E-02 1.10E+02 No No </=Screening Levelug/m3

Pesticide

Heptachlor 76-44-8 8.40E-05 1.00E-03 No No </=Screening Levelug/m3

PCBs

TOTAL PCBs Total PCBs 1.44E-03 3.40E-03 No No </=Screening Levelug/m3

Dioxin

Dioxin TEQ-HH Dioxin TEQ 3.15E-09 4.50E-08 No No </=Screening Levelug/m3
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SAUGET, ILLINOIS
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 Detected 
Concentration 

(a)
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Level (b)

Is Detected 
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Value?
COPC? 

(c) ReasonCAS Units

HUMAN HEALTH RISK ASSESSMENT

TABLE G-1

Notes
CAS - Chemical Abstracts Service.
COPC -  Constituent of potential concern.
BKG - Background concentration.
EN - Essential Nutrient
NA - Not Available
SVOC - Semivolatile organic compound.
Dioxin TEQ-HH - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration, Human Health Calculated PCB - Polychlorinated Biphenyl.
USEPA - United States Environmental Protection Agency.
(a) The detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged.
(b) USEPA, 2004. Region 9 Preliminary Remediation Goal (PRG) Table. October 1, 2004. Value for Ambient Air. The screening value for lead is the primary standard 
from the National Ambient Air Quality Standards (NAAQS), 2008.  Table D-4 presents the ambient air screening levels.
(c) A constituent is identified as a COPC if the detected concentration is greater than the ambient air screening level.
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TABLE G-2

SUMMARY OF COPCS IN AMBIENT AIR

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent AIR-P-1 AIR-P-2 AIR-P-3 AIR-P-4 AIR-Q-1 AIR-Q-2 AIR-Q-3 AIR-Q-4 AIR-Q-5 AIR-Q-6 AIR-Q-7 AIR-Q-8 AIR-R-1 AIR-R-2 AIR-R-3 AIR-R-4

VOCs
1,2-Dichloroethane X
Tetrachloroethene X
Chloroform X X X X X X
Benzene X X X X X X X X X X X X X X X X
Trichloroethylene X X
PCBs
Total PCBs X X
Notes:
COPC - Constituent of Potential Concern.
PCBs - Polychlorinated Biphenyls.
VOCs - Volatile Organic Compounds.
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Appendix H 
 
Absorption Adjustment Factors (AAFs) 
 



 

ARSENIC  

Absorption in the Dose-Response Study 

Both oral toxicity values for arsenic are based on epidemiological studies that characterized health effects in 
a large population of Taiwanese who consumed drinking water containing arsenic.  The exact form of the 
ingested arsenic is unknown.  For the purposes of the development of the AAFs, it has been assumed that 
the arsenic was a soluble inorganic arsenic salt (such as arsenic trioxide, As2O3, a smelting by-product).  
Several studies investigating the absorption of arsenic have been performed in humans and various animal 
species.  Human studies are sufficiently extensive to strongly suggest that close to 100% of soluble 
inorganic arsenic in water is absorbed from the gastrointestinal tract.  These human studies are reviewed in 
detail here. 
 
One direct indication of absorption of an orally administered dose of a chemical is its urinary excretion.  
Several studies show that urinary excretion can account for the majority of an orally administered dose of 
arsenic.  Buchet et al. (1981a) administered aqueous sodium arsenite (NaAsO2) as a single dose to three 
human volunteers.  An average of 45% of the dose was excreted in the urine in four days.  In a second 
study (Buchet et al., 1981b), four individuals given 125, 250, 500, or 1000 �g As/day orally for five days 
excreted 54, 73, 74, and 64% of the dose in urine, respectively, over 14 days.  The average urinary 
excretion of arsenic for the four subjects was 66% of the administered dose.  Crecelius (1977) reports that 
approximately 50% and 80% of orally administered aqueous arsenic was excreted in urine within 61 hours 
by a single individual in two experiments.  The results of these studies represent the minimum amount of 
arsenic absorbed since the balance of the dose was not accounted for. 
 
Data for human fecal excretion of arsenic do exist.   Pomroy et al. (1980) gave 6 male subjects radiolabelled 
arsenic acid ([74As]H3AsO4) in gelatin capsules followed by a glass of water.  The presence of arsenic in the 
body, urine, and feces was measured using a whole body radiation counter.  The authors report that for the 
six subjects the average total excretion over 7 days was 6.1+2.8% in feces.  It is not possible to determine 
how much of this arsenic was first absorbed and then excreted.  The total recovery of arsenic (urine plus 
feces) was 68.4+4.0% of the single oral dose.  The remaining arsenic was reported to be present in the 
body tissues; virtually the entire dose could be accounted for. This suggests a minimum absorption of 94% 
(100% - 6%) of orally ingested arsenic. 
 
A study by Bettley and O'Shea (1975) also reports excretion of arsenic in both urine and feces. Three 
subjects were exposed to 8.52 mg As (as 1.25 ml of Liq. Arsenicalis B.P.) in three portions 8 hours apart on 
one day.  They found that at most 3.5% of the dose was excreted in feces over ten days.  This suggests a 
minimum absorption of 96%.  Urinary excretion averaged 52+4% of the exposure dose over 10 days (n=3).  
The remaining half of the dose was unaccounted for, although small amounts of arsenic were found in blood 
and hair. 
 
In the Coulson study (Coulson et al., 1935), results from two humans each ingesting two forms of arsenic 
are reported.  Less than 5% of an oral dose was excreted in feces whether the arsenic was taken as arsenic 
trioxide (As2O3) or as natural arsenic present in shrimp.  The remainder of the dose, more than 95%, was 
recovered in urine in three experiments where total recoveries ranged from 74 to 115%.  Based on the fecal 
excretion data from this study, it can be estimated that at least 95% of the ingested arsenic was absorbed.  
The fecal excretion data are consistent with those of Pomroy et al. (1980) and Bettley and O'Shea (1975). 
 
Fecal excretion data from oral studies provide a minimum estimate of absorption, because it cannot be 
determined how much of the dose was first absorbed and then excreted into the feces. However, a study in 
humans injected intravenously with arsenic suggests that absorbed arsenic may be excreted, presumably 
from bile, into the feces.  Mealy et al. (1959) administered radiolabelled arsenic by intravenous injection.  
Between 57% and 90% of the injected dose was recovered in urine in 10 days.  Fecal excretion accounted 
for 1.3% of the dose after seventeen days in one individual.  A second subject excreted 0.2% of the 
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intravenous dose into the feces in one week.  Both results indicate some excretion of arsenic into the feces.  
Virtually all of the remaining dose was recovered in the urine.  Biliary excretion of arsenic has been 
demonstrated in rats, rabbits, and dogs (Klaassen, 1974; Gregus and Klaassen, 1986).  This indicates that a 
portion of the arsenic found in feces in studies using oral dosing may have been first absorbed and then 
excreted. 
 
The urinary excretion data from the oral studies discussed above provide minimum estimates of arsenic 
absorption ranging from 45% to 95%.  The fecal excretion data suggest that, at a minimum, 95-96% of an 
orally administered dose of arsenic is absorbed.  The study of intravenously administered arsenic suggest 
that biliary excretion can occur.  Therefore, it can conservatively be concluded from the above studies that 
virtually 100% of an orally administered dose of soluble inorganic arsenic can be absorbed in humans. 
 
Oral-Soil Absorption Fraction (AAF) 
 
The oral-soil AAF for arsenic is defined as: (absorption of arsenic in humans from ingested soil) / 
(absorption of arsenic in humans in the epidemiological study from ingested water). 
 
An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific information 
is not available.  The 0.3 value is based on the high end of relative bioavailability estimates for arsenic 
ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995). 
 
The study was conducted to determine arsenic absorption from soil and house dust impacted by smelter 
activities near Anaconda, Montana.  The Cynomolgus monkeys each received sequential treatments of iv 
sodium arsenate and three oral treatments: soil arsenic in capsules, house dust arsenic in capsules, and 
sodium arsenate solution administered by gavage. Absolute bioavailability values for arsenic administered in 
soil, dust, and solution were calculated based on (1) total urinary arsenic excretion and (2) blood arsenic 
levels, each normalized based on intravenous data.  The bioavailability of arsenic in soil and dust relative to 
soluble arsenic in solution ranged from 10% to 30%, depending or whether urinary or blood values were 
used.  Results from this study were used by USEPA to derive the oral-soil AAF of 0.183 and oral-dust AAF 
of 0.258 used in the risk assessment at the Anaconda Superfund site (Walker and Griffin, 1998). 
 
Other Relevant Studies 
 
Other studies of various forms of arsenic support the conclusion that arsenic in soil is poorly absorbed. At 
the Murray Smelter Superfund site in Utah, a site-specific relative bioavailability adjustment value for arsenic 
in soil of 0.26 was derived based on an immature swine study comparing absorption of arsenic in soil from 
the site to absorption of soluble sodium arsenate (Weis et al., 1996; USEPA,1997).  In a similar swine study 
performed at the Ruston/North Tacoma Superfund site in Washington, the site-specific relative 
bioavailability adjustment value for arsenic in slag dust was 0.42 (USEPA, 1996). Groen et al. (1994) fed 
ore-containing soil or administered soluble arsenic iv, sequentially to beagle dogs. When compared to iv 
administration, bioavailability of arsenic from ore-containing soil was approximately 8%.  In rabbits, the 
absorption of arsenic (primarily as Cu3AsS4) in soil from a site in Anaconda, Montana was only 24%, while 
the absorption of a soluble form arsenic from water was 50% (Freeman et al., 1993).  Rats fed soil 
containing mine waste absorbed only one tenth times as much arsenic as rats dosed with soluble arsenic 
(Yanez et al., 1993). Arsenic selenide, a highly insoluble form, was administered to humans as a fine 
powder and no increase in urinary arsenic was observed (Mappes, 1977).  Thus, absorption in this study 
was probably low or negligible. 
 
Derivation of the AAF (Oral-Soil) for Arsenic 
 
An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific information 
is not available.  The 0.3 value is based on the high end of relative bioavailability estimates for arsenic 
ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995).  This study was selected to 
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derive the oral-soil AAF for arsenic because, of the animals models studied thus far, the monkey is more 
physiologically and anatomically similar to humans than are rats, rabbits, swine, or dogs. 
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CHROMIUM VI 

The oral-dose response value for chromium VI is a chronic RfD based on a drinking water study in rats.  The 
RfD is based on administered dose units.  In order to derive AAFs for chromium, it is important to 
understand the degree to which it is excreted in the feces.  Therefore, this topic is addressed first, followed 
by the estimation of absorption in the chromium VI dose-response study, and finally the derivation of the 
AAFs. 

Fecal Excretion of Chromium 

As discussed in the introduction, most absorption studies rely on quantitation of a compound in urine and/or 
feces for absorption determinations.  For orally administered compounds, presence of the compound in the 
feces could merely indicate transit of the compound through the GI tract, or could indicate absorption of the 
compound with subsequent excretion into the feces.  The best method for the determination of fecal 
excretion is quantitation of the compound in urine and feces after administration of an IV or IP dose.  From 
the data, the ratio of the compound present in the feces to the compound present in the urine can be 
determined.  This ratio can then be used with urinary excretion data from oral absorption studies to estimate 
the amount of fecal excretion.  The sum of urinary and fecal excretion is a estimate of absorption.   

Several studies demonstrate that fecal excretion of absorbed chromium is a significant pathway of 
elimination for chromium VI.  As the results of these studies are integral to the determination of chromium 
absorption, these studies are reviewed below.  A summary of the results are presented below: 

Excretion Patterns of IV Administered Chromium VI 

Study Route Species Dose 
(mg Cr/kg) 

Time 
(days) 

% Dose in 
Urine 

% Dose 
in Feces 

% 
F/U 

Sayto 
(1980) 

IV rat 0.02 4 
25 

45% 
50% 

22% 
25% 

50% 

Visek 
(1953) 

IV rat 0.05 to 
0.3 

4 35% 17% 49% 

Cikrt & Benko 
(1979) 

IV rat 0.05 1 20.8% 7.3%+ 
3.5% (in 
bile) 

52% 

Manzo 
(1983) 

IV rat 0.11 1 3.27% 3.24% 99% 

Bryson, 
Goodson 
(1983) 

IP mouse 2.2 7 45% 25% 56% 

 

1. Sayato et al. (1980) administered radioactive sodium chromate by intravenous injection to male 
Wistar rats.  At both 4 and 25 days post-injection, fecal excretion was 50% of urinary excretion. 

2. Visek et al. (1953) administered intravenous injections of radioactive sodium chromate to rats of 
the Rockland and Carworth strains and measured the metal in urine and feces.  At four days, fecal 
excretion was 49% of urinary excretion. 

3. Cikrt and Bencko (1979) administered radioactive sodium chromate to female Wistar rats after a 
24 hour fast by intravenous injection.  After 24 hours, fecal chromium was 52% of urinary 
chromium. 
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4. Manzo et al. (1983) dosed five male COBS albino rats with radiolabelled chromic chloride by 
intravenous injection.  At 24 hours, fecal excretion was 99% of urinary excretion. 

5. Bryson and Goodall (1983) administered chromic chloride to CxO mice by IP injection.  Urine and 
feces were analyzed by a diphenylcarbazone spectrophotometric method.  At four days, 45% of 
the dose was recovered in the urine, and 25% of the dose was in the feces.  Thus, fecal excretion 
was 56% of urinary excretion. 

The measured values of fecal excretion as a percentage of urinary excretion from these studies vary from 
49% to 99%.  Not all of these studies are appropriate for the derivation of an average value.  Several issues 
must be considered.  First, it is not necessary to include the mouse data from the Bryson and Goodall 
(1983) study here, because the study upon which the RfD for chromium III is based was performed in rats, 
and the remaining studies do use rats as the experimental animal. 

Second, the duration of the experiments must be considered.  One study presents the time course of 
elimination of chromium VI in both urine and feces (Sayato et al., 1980).  The results of this study shows 
that after a single dose, both urinary and fecal excretion begin to plateau after 4 days.  Therefore, only 
studies that have a duration of at least 96 hours should be included in this fecal elimination analysis.  This 
means that the results of Cikrt and Bencko (1979) and Manzo et al. (1983) will be excluded from analysis as 
these studies lasted only 24 hours. 

This evaluation leaves the first two studies mentioned above and as listed in Table 5-1.  Thus, the results of 
Sayato (1980) and Visek (1953) on the ratio of fecal to urinary excretion, 50% and 49%, respectively, can be 
used to calculate a mean value of 49.5%.  This value for estimating fecal excretion is appropriate to use with 
cumulative urinary excretion data from 4 days post dosing onward because it was shown by Sayato (1980) 
that urinary excretion generally begins to plateau at 4 days. 

From the time courses of elimination (Sayato et al., 1980), the relationship between urinary excretion at 24 
hours and at 96 hours can also be determined.  Urinary excretion at 24 hr as a percent of urinary excretion 
at 96 hours is 68%.  This value will be used to evaluate oral absorption data that only report results up to 24 
hours post-dosing.  Use of this value assumes that nearly all the administered dose will be excreted at 96 
hours. 

Therefore, in the absence of fecal excretion data for a study of oral absorption of chromium VI, it will be 
assumed that some of the chromium present in the feces is metal that was absorbed from the 
gastrointestinal tract and has been eliminated into the gastrointestinal tract either by biliary excretion, or 
some other mechanism.  The fecal elimination will be estimated by assuming that an amount equivalent to 
49.5% of the amount eliminated in the urine is also eliminated in the feces.  In addition, it will be assumed 
that urinary elimination at 24 hours post-dosing represents 68% of the total urinary output of chromium VI.  
This approach assumes that the degree of urinary or fecal elimination is independent of the route of 
administration, and moreover, that fecal elimination occurs in humans as is does in rats. 

Estimation of Absorption in the Dose-Response Study 

Donaldson and Barreras (1966) administered radioactive sodium chromate in water to six fasting female 
albino rats.  Urine and feces were collected for seven days.  On average, 98.5% of the chromium was 
recovered.  On average, 0.8% was found in the urine and 97.7% was found in the feces.  Individual subject 
data were not presented.  The absorbed amount excreted in the feces is estimated as (0.495) x (0.008) x 
100 = 0.4%.  The total amount absorbed is thus estimated as (0.8%) + (0.4%) = 1.3%. 

MacKenzie et al. (1959) gave radioactive sodium chromate solutions to nonfasting Sprague-Dawley rats.  
Urine, feces, and tissues were collected for 1, 7, or 14 days for different experimental groups.  Data from the 
one day group were excluded, because of the slow clearance of chromium from tissues. Over 20% of the 
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dose was still in the tissues.  Data from the other two groups was used below.  On average, 97.8% of the 
dose was recovered in the 7 day group, and 99.3% was recovered in the 14 day group. 

Urinary 
Fecal 

Fecal 
Absorbed 

Urinary + 
Fecal 
Absorbed 

Urinary 
Fecal 

2.30% 95.30% 1.10% 3.40% 
2.80% 94.70% 1.40% 4.20% 

 

Sayato et al. (1980) gave radioactive sodium chromate to four male Wistar rats and collected urine and 
feces for ten days.  On average, 99.6% of the chromium was recovered.  Of the dose, 0.6% was found in 
the urine, and 99% was found in the feces. The absorbed amount in the feces is estimated as (0.495) x 
(0.006) x 100 = 0.3%.  The total amount absorbed is thus estimated as (0.6%) + (0.3%) = (0.9%).  

The average absorption value from the rodent data is calculated from the mean values from Donaldson and 
Barreras (1966) and Sayato et al. (1980) and the two values from MacKenzie et al. (1959) as 2.5%.  The 
values range from 0.9% to 4.2%. 

Oral-Soil AAF 

The Oral-Soil AAF for chromium VI is defined as: (absorption of chromium VI in humans from soil) / 
(absorption of chromium VI in rodents from drinking water). 

No studies were found in which chromium VI was added to soil in the laboratory under controlled conditions 
and fed to animals.  One laboratory (Witmer and Park, 1989; Witmer et al. 1991) orally administered 
chromium containing soil to rats.  The chromium in the soil was approximately 30-35% hexavalent 
chromium.  Because of the complicated experimental design, it is not possible to develop a reliable estimate 
of absorption from this study. 

Estimates of oral absorption can be made form the data of MacKenzie et al. (1959) and Ogawa (1976) in 
which absorption in fasted and unfasted animals are compared. 

An estimate of the oral-soil AAF is made from the data of MacKenzie et al. (1959).  In this experiment the 
seven day excreta are compared between fasting and nonfasting female albino rats.  MacKenzie et al. 
(1959) gave radioactive sodium chromate solutions to the rats.  Urine, feces, and tissues were collected for 
1, 7, or 14 days for different experimental groups.  Data from the one day group were excluded, because of 
the slow clearance of chromium from tissues. Over 20% of the dose was still in the tissues.  Data from the 
other two groups was used below.  As done elsewhere, the amount of chromium in the feces that was 
absorbed and then excreted was estimate by multiplying the urinary amount by 0.495. 

Not Fasting: 

 Urinary  Fecal Absorbed  Urinary + Fecal Absorbed 

 2.3%   1.1%    3.4% 
 2.8%   1.4%    4.2% 
    Average: 3.8% 
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Fasting: 

 Urinary  Fecal Absorbed  Urinary + Fecal Absorbed 

 5.3%   2.6%    7.9% 
 5.7%   2.8%    8.5% 
    Average: 8.2% 

The ratio between the nonfasting rats and the fasting rats yields an estimate of the degree to which the 
presence of food in the gastrointestinal tract inhibits the absorption of chromium VI in rats.  It is assumed 
that the absorption of chromium VI in soils would be inhibited to the same degree compared to drinking 
water.  Thus, an estimate for the oral-soil AAF is (3.8%) / (8.2%) = 0.46. 

In a separate experiment Ogawa (1976) fed rats chromium VI with or without fasting.  Absorption was 
reported to be 1.4% in nonfasting animals and 11% in fasting animals.  This study has been cited in U.S. 
EPA (1984) and ATSDR (1990).  A second estimate of the oral-soil AAF can be made from this study: 
(1.4%) / (11%) = 0.13. 

The oral-soil AAF to be used in human health risk assessment is the average of the two estimates made 
above:  (0.46 + 0.13) / 2 = 0.3. 
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH) 

The majority of the information presented below was derived from a paper entitled Absorption Adjustment 
Factor (AAF) Distributions for Polycyclic Aromatic Hydrocarbons (PAHs) (Magee et al., 1996).     

These AAFs are appropriate for use with the following dose-response values for PAH: 

The oral cancer slope factor (CSF) for benzo(a)pyrene (BAP) of 7.3 (mg/kg-day)-1 and the adjusted CSF for 
the remaining potentially carcinogenic PAH (cPAH) using the following relative potency factors (USEPA, 
1993): 

 

PAH Relative Potency Factor 
Benzo(a)pyrene 1 
Benzo(a)anthracene 0.1 
Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.01 
Chrysene 0.001 
Dibenzo(a,h)anthracene 1 
Indeno(1,2,3-cd)pyrene 0.1 

 

The oral reference doses (RfDs) for the noncarcinogenic PAHs (ncPAHs): acenaphthene (0.06 mg/kg-day), 
anthracene (0.3 mg/kg-day), fluoranthene (0.04 mg/kg-day), fluorene (0.04 mg/kg-day), naphthalene (0.02 
mg/kg-day) and pyrene (0.03 mg/kg-day). 

 

Absorption in the Dose-Response Studies 

In the studies used to develop the CSF for BAP, BAP was administered in the diet.  Corn oil gavage was 
used to administer doses in the RfD studies.  The Magee et al. (1996) paper summarizes studies on the 
gastrointestinal absorption of PAHs, and develops a point estimate for gastrointestinal absorption in the 
dose-response studies of 92%, which is the average of 13 data points from six studies. 

Oral-Soil AAF 

cPAHs.  An oral-soil AAF of 0.29 is used for cPAHs.  This value is based on a review of six available studies 
of PAHs performed in vivo, as summarized in Magee et al. (1996).  Three studies that evaluated 
gastrointestinal (oral) absorption of PAHs from a soil matrix (Goon et al., 1991; Rozett at al., 1996; and 
Weyand et al., 1996) were deemed appropriate for use for developing an oral-soil AAF.  The Rozett et al. 
(1996) study evaluated the bioavailability of pyrene from aged soil from manufactured gas plant residue 
(coal tar).  The oral AAFs based on this study range from 0.07 to 0.76, with an average of 0.26.  Weyand et 
al. (1996) also evaluated the oral bioavailability of pyrene from manufactured gas plant residue.  The oral 
AAFs based on this study range from 0.11 to 0.36, with an average of 0.23.  The last study, Goon et al. 
(1991) evaluated the bioavailability of BAP adsorbed to “aged” soil (clay-based and sand-based soils).  
These aged soils were treated with BAP and allowed to age 1 to 30 days, and 6 months to 1 year.  The oral 
AAF for clay-based soil is 0.37 and that for sand-based soils is 0.57.  A probabilistic (Monte Carlo) analysis, 
using 12 estimates of the AAF from all three studies, results in a 50th percentile oral-soil AAF of 0.27, with an 
upper 90th percentile value of 0.57.  The Magee et al. (1996) paper recommends the use of a point-estimate 
oral-soil AAF of 0.29, which is the arithmetic mean of the point estimates used to develop the distribution. 
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ncPAHs.  Magee et al. (1996) states that the oral absorption of cPAH and ncPAH is similar, therefore, it is 
appropriate to use the value derived above, 0.29, for the risk evaluation for ncPAHs. 
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POLYCHLORINATED BIPHENYLS (PCBs) 
 
The CSFs for PCBs range from 0.04 to 2.0 (mg/kg-day)-1 and are based on the results from five chronic 
dietary studies in rats (Brunner et al., 1996; Kimbrough et al., 1975; NCI, 1978; Schaeffer et al., 1984; and 
Norback and Weltman, 1985).   

The current oral RfDs for Aroclor 1016 and Aroclor 1254 are 7.0E-5 mg/kg-day and 2.0E-5 mg/kg-day, 
respectively.  The Aroclor 1016 value is based on critical effects observed in a reproductive bioassay in 
monkeys that were fed Aroclor 1016 in their diet (Barsottti and van Miller, 1984; Levin et al., 1988; Schantz 
et al., 1989, 1991).  The Aroclor 1254 value is based on monkey clinical and immunologic studies in which 
the animals were fed gelatin capsules containing Aroclor 1254 in a glycerol: corn oil vehicle (Arnold et al., 
1993,b; Tryphonas et al., 1989, 1991a,b).   

Absorption in the Dose-Response Study 

Because all of the studies are based on dietary exposures, the AAFs developed below apply to both 
carcinogenic and non-carcinogenic effects of PCBs.  In all of the dose-response studies, various Aroclors 
were administered in the diet. However, no information on the efficiency of gastrointestinal absorption in 
those studies was presented.  The studies summarized below have been used in the development of AAFs 
for PCBs.  The specific absorption values used in the calculation of the average absorption value are 
indicated by underlining below.   

Allen et al. (1975) gave single oral doses of 2,5,2',5'-tetrachlorobiphenyl (18 mg/kg bw) to four adult rhesus 
monkeys by gastric intubation.  PCBs were given in 2.5 ml of corn oil on an empty stomach.  Unmetabolized 
PCBs were analyzed in the feces by gas chromatography (GC).  Minimum gastrointestinal absorption was 
found to be 88%.  PCBs found in the feces over specified post-dosing times were presumed to be 
unabsorbed material.  Because PCB metabolites are known to be eliminated in the bile, the possibility exists 
that some of the PCBs present in the feces were absorbed and then eliminated.  As such, only minimum 
absorption efficiencies can be determined from this and similar studies. 

Allen et al. (1974) gave single oral doses of PCBs (Aroclor 1248) (1.5 or 3.0 g/kg bw) to two adult rhesus 
monkeys by gastric intubation.  The vehicle was not specified but is presumed to be corn oil.  Dosing was 
done on an empty stomach.  Unmetabolized PCBs were analyzed for in feces by GC.  Recovery was 
reported to be high.  Minimum gastrointestinal absorption was reported to be 94%. 

Albro and Fishbein (1972) gave single oral doses of 20 different PCB congeners (5-100 mg/kg bw) and the 
unabsorbed marker compound, squalene, to CD rats.  The mixture was given by stomach tube to unfasted 
animals who were allowed food and water ad libitum.  No vehicle was specified.  Although this was not a 
diet study, per se, it is possible that dietary components were present in the stomach at the same time as 
were the test compounds.  Minimum gastrointestinal absorption was reported to be 90% for all congeners. 

Tanabe et al. (1981) gave repeated oral doses of Kanechlors (300, 400, 500, 600) (c.30 mg/kg bw/day x 5 
days) to Wistar rats.  The dose was given in corn oil.  Commercial diet was given ad libitum.  No information 
on the animals' stomach contents was reported.  Parent compounds were analyzed in the feces by GC/MS 
(mass spectrometry).  Minimal gastrointestinal absorption was reported to be 85% for total PCB.  Cl5 to Cl7 
congeners had 75-90% absorption. 

Berlin et al. (1975) gave a single oral dose of 2,4,5,2',5'-pentachlorobiphenyl (7 mg/kg bw) to three CBA 
mice.  The PCBs were given as an aqueous emulsion.  No information on the animal's stomach contents 
was given.  Minimal gastrointestinal absorption was reported to be 93%. 
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Van Miller et al. (1975) gave single oral doses (50 mg) of tritiated 2,2',5,5'-tetrachlorobiphenyl to three male 
Sprague-Dawley rats.  The PCB was given by gavage in corn oil.  Animals were given food and water ad 
libitum for 14 days.  Urine, feces, and various tissues were analyzed.  Over 86% of the radioactivity was 
present in the excreta as metabolites at 14 days.  Thus, minimum gastrointestinal absorption was 86%. 

Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in corn oil (by gavage) or 2,2',4,5,5'-pentachlorobiphenyl in diet or in corn oil 
(by gavage).  The animals given the PCBs by gavage were fed unspiked diet ad libitum.  PCBs were 
administered daily for five days. Rats were then fed unspiked diet for 10 days.  Urine and feces were 
collected.  At 15 days, animals were sacrificed, and samples of fat and liver tissue were taken for analysis.  
The dose of PCBs given was not reported.  The amount absorbed was defined as the amount that did not 
appear in the feces as parent compound.  The average absorption of the two congeners when given in a 
dietary matrix was 89% [(91% + 86%) / 2].  The average absorption of the two congeners when given by 
corn oil gavage was 88% [(95% + 81%) / 2]. 

The above seven studies, which involve both rodents and primates and various PCB mixtures and purified 
congeners, all show that PCBs are very effectively absorbed from the gastrointestinal tract.  In the one study 
(Fries, et al., 1989) in which PCBs were administered by diet, the absorption was shown to be 89%.  The 
other six studies involved the administration of PCBs in various vehicles by gavage.  These studies are also 
relevant to the estimation of the absorption seen in the dose-response studies, because Fries et al. (1989) 
showed in their rat study that there was no difference in absorption between diet and corn oil gavage.  
Accordingly, the results from all seven studies were averaged to yield an estimate of 89% for the absorption 
in the dose-response study.  

Oral-Soil AAF 

Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in soil or 2,2',4,5,5'-pentachlorobiphenyl in diet or soil.  14C-PCB soil was added 
to a standard rat diet in meal form at the rate of 5%.  In the control experiment, 14C-PCB in acetone was 
added to the feed.  The PCB-soil was a Galestown sandy loam with a pH of 6.7 and which contained 67% 
sand, 22% silt, 11% clay, and 5% organic matter.  Soils had been spilled with PCBs 8 years earlier and 
were stored at -5C.  At the time of the experiment, fractions passing through a 125 m sieve were spiked 
with 14C-PCB for quantitation. 

PCBs were administered daily for five days.  Rats were then fed unspiked diet for 10 days.  Urine and feces 
were collected.  At 15 days, animals were sacrificed, and samples of fat and liver tissue were taken for 
analysis.  The dose of PCB was not reported.  The amount absorbed was defined as the amount that did 
not appear in the feces as parent compound. 

The ratio of the amount of PCB absorbed when present as a soil matrix to that absorbed when present as a 
component of diet is a direct estimate of the oral-soil AAF.  From this experiment, AAF estimates are 
available for two PCB congeners.  The oral-soil AAF for the tetrachlorobiphenyl is (80%)/(91%)=0.88, while 
the estimate for the pentachlorobiphenyl congener is (67%)/(86%)=0.78.  These two estimates are averaged 
[(0.88+0.78)/2] to give an estimate of the AAF (oral-soil) for PCB mixtures of 0.83. 
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DIOXIN TEQ-HH 

The oral CSF for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) of 1.5E+05 (mg/kg-day)-1  is based on a 
dietary study in rats (Kociba et al., 1978).  The diet was prepared by mixing (30 minutes) an acetone 
solution of TCDD with laboratory chow.  The acetone was evaporated yielding a TCDD/diet mixture.  TCDD 
concentration was 0.02 - 2 ppb (0.001 - 0.1 �g/kg-day).  No absorption information is given in the Kociba 
et al. (1978) study. 

Absorption in the Dose-Response Study 

USEPA has summarized selected information on gastrointestinal absorption of 2,3,7,8-TCDD and related 
compounds in laboratory animals after a single oral exposure by gavage (USEPA, 2000).  Doses ranged 
between 0.5 and 5000 ug/kg.  This range is above the dose range used in the Kociba et al. (1978) study.  
The administered dose absorbed ranged from 2-90%.  The single human study presented estimated 87% 
absorption from a 0.001 ug/kg 2,3,7,8-TCDD dose administered in corn oil.  The average absorption 
estimated from the six reported studies of chlorinated dibenzodioxins (CDDs) administered at doses less 
than or equal to 50 ug/kg is 62%.  USEPA (2000) notes that “gastrointestinal absorption of TCDD and 
related compounds is variable, incomplete, and congener– and vehicle-specific.” 

In a study by Fries and Marrow (1975), however, rats were given TCDD in their diet continuously for 42 
days.  The total observation period of the experiment was 70 days.  Diets were prepared in a similar manner 
to that used by Kociba et al. (1978).  Laboratory chow was mixed with a benzene solution of TCDD and the 
benzene was evaporated.  Two dose levels were used, 7 ppb and 20 ppb, slightly above the dose level 
used in the Kociba et al. (1978) study.  Absorption was reported to be 50-60%.   

As the Fries and Marrow (1975) study directly measured absorption from the diet, and the study upon which 
the CSF for TCDD is based is a dietary study, the Fries and Marrow (1975) data will be used in the AAF 
determination.  For the purposes of AAF derivation, 55% was used as the absorption efficiency in the dose-
response study.  This absorption estimate is consistent with the estimates of absorption for the single oral 
gavage studies.   

AAF (Oral-Soil) 

Data for the bioavailability of TCDD from soil have been summarized by the USEPA (2000).  Studies 
indicate that intestinal absorption of TCDD from soil is approximately half that reported for TCDD 
administered in corn oil to guinea pigs and rats (McConnel, et al., 1984 and Lucier, et al., 1986; as reported 
in USEPA 2000).  Estimates of bioavailability of TCDD in site soils (i.e., not laboratory prepared soils) range 
from 0.5% to 43%.  Assuming that absorption of TCDD from the diet (as prepared by Kociba et al., 1978) is 
similar to that from corn oil (i.e., 55% of TCDD in diet or corn oil would be absorbed following oral exposure) 
it can be inferred that approximately 27.5 % of TCDD in soil may be absorbed following oral exposure.  As 
this absorption estimate more directly compares absorption of TCDD from soil to dietary exposures, it is 
used here for AAF derivation.  Therefore, in this risk assessment, the AAF (oral-soil) is (27.5%)/(55%) = 0.5.   
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RAGS Part D Table 3 

 

RAGS Part D Table 3 presents the Exposure Point Concentrations (EPCs) for both measured media and 
media that require modeling (i.e., soil to outdoor air).  EPCs are provided for COPCs selected in each 
medium.  Summary statistics, as described for the COPC selection, are provided for the COPCs.   

EPCs for the RME scenario were generated following USEPA guidance (USEPA, 2002a; USEPA, 2007b).  
USEPA’s ProUCL Version 4.00.02 software (USEPA, 2007b) was used to calculate Upper Confidence 
Limits (UCLs).  The ProUCL recommended UCL (95%, 97.5%, 99%) was used.  Based on information 
presented in the ProUCL guidance (USEPA, 2007b) regarding minimum sample size and frequency of 
detection, UCLs were calculated where at least 10 samples and at least 5 detects are available.  Where too 
few samples or detects are available, the maximum detected concentration is used.  ProUCL version 
4.00.02 recommends 10-15 or more distinct results for the most accurate and reliable UCL calculation.  
When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to 
determine appropriate UCLs.  Where these standards were not met, the maximum detected concentration 
was used as the EPC for the RME scenario. The output from ProUCL is provided in this Appendix, including 
histograms, goodness of fit testing (GOF), Q-Q Plots, and UCL calculation for each COPC meeting the 
minimum data requirements.  Q-Q plots were only generated if the GOF test results indicated a match with 
more than one distribution. Tables DIST-1 through DIST-4 summarize the distribution information from the 
ProUCL outputs.  The data distributions are presented on the tables listed below, where applicable.  

UCLs were not calculated for groundwater, which is evaluated on a location-by-location basis.  Where 
multiple rounds of samples were collected from the same well, the maximum detected concentration is 
selected as the RME EPC.  UCLs were also not calculated for fish fillet data. EPCs for the MLE scenario are 
the arithmetic mean, in accordance with the Work Plan (URS, 2001).  

For each medium, the EPC selection table is presented, followed by a summary table for the RME scenario 
and a summary table for the MLE scenario.  The summary tables show only the selected EPCs.  EPC tables 
for measured media included in this deliverable include the following: 

 RAGS Part D Table 3.1 - Site Surface Soil EPC Selection.   

 RAGS Part D Table 3.2 – Site Combined Soil EPC Selection (surface soil, subsurface soil, waste).   

 RAGS Part D Table 3.3 – Q South Ponds (Small and Large) and Mississippi River Sediment EPC 
Selection.   

 RAGS Part D Table 3.4 – Mississippi River Surface Water/Seep and Q South Pond (Small and 
Large) Surface Water EPC Selection.   

 RAGS Part D Table 3.5 – Site Q Pond and Mississippi River Fish Fillet EPC Selection.   

 RAGS Part D Table 3.6 – Shallow Groundwater and Leachate EPC Selection.  

 RAGS Part D Table 3.7 – Shallow to Mid Groundwater and Leachate EPC Selection. 
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Page 1 of 2RAGS PART D TABLE 3.1
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max  (h) Selected (e) (mg/kg) (mg/kg) Type

O Pesticide Dieldrin 1 : 2 : 2 50 1.80E-01 J 1.80E-01 J 1.80E-01 SOIL-O-3  -- -- -- 1.80E-01 Max
O Herbicide Pentachlorophenol 5 : 5 : 5 100 2.30E-02 J 9.30E+00 J 2.30E+00 SA-O-4  -- -- -- 9.30E+00 Max
O PCBs PCBs, Total 2 : 2 : 2 100 5.32E-02 1.08E+01 5.41E+00 SOIL-O-3  -- -- -- 1.08E+01 Max
O Dioxin Dioxin TEQ-HH 2 : 2 : 2 100 6.37E-05 6.77E-03 3.42E-03 SOIL-O-3  -- -- -- 6.77E-03 Max
O North Herbicide Pentachlorophenol 4 : 4 : 4 100 3.35E-02 4.80E+02 1.24E+02 Soil-O-5  -- -- -- 4.80E+02 Max
O North PCBs PCBs, Total 1 : 1 : 1 100 7.09E+02 7.09E+02 7.09E+02 SOIL-O-1  -- -- -- 7.09E+02 Max
O North Dioxin Dioxin TEQ-HH 1 : 1 : 1 100 5.15E-02 5.15E-02 5.15E-02 SOIL-O-1  -- -- -- 5.15E-02 Max
O North Metals Mercury 4 : 4 : 4 100 1.70E-01 1.80E+02 J 6.10E+01 SA-O-1  -- -- -- 1.80E+02 Max
P VOCs Tetrachloroethene 5 : 11 : 11 45 1.90E-03 J 5.90E+01 J 5.37E+00 SA-P-2 NDS  99% KM (Chebyshev) UCL 6.23E+01 6.23E+01 UCL
P SVOCs Benzo(a)pyrene 6 : 11 : 11 55 4.20E-02 6.70E-01 2.40E-01 SOIL-P-2 NDS 95% KM (t) UCL 3.69E-01 3.69E-01 UCL
P PCBs PCBs, Total 3 : 4 : 4 75 4.82E-02 7.02E+00 2.38E+00 SOIL-P-4  -- -- -- 7.02E+00 Max
P Metals Arsenic 11 : 11 : 11 100 4.00E+00 J 2.60E+01 J 1.13E+01 SOIL-P-1 Normal 95% Student's-t UCL 1.50E+01 1.50E+01 UCL
P Metals Manganese 11 : 11 : 11 100 3.10E+01 2.70E+03 4.50E+02 AT-P-4 Gamma (approx. 95% Chebyshev (MVUE) UCL 1.03E+03 1.03E+03 UCL
P Metals Vanadium 11 : 11 : 11 100 1.50E+01 2.60E+02 4.65E+01 AT-P-4 NDS 95% Chebyshev (Mean, Sd) UCL 1.40E+02 1.40E+02 UCL
Q Central SVOCs Benzo(a)anthracene 15 : 19 : 19 79 3.50E-02 J 3.60E+00 5.31E-01 SOIL-Q-21 Lognormal 95% KM (Chebyshev) UCL 1.37E+00 1.37E+00 UCL
Q Central SVOCs Benzo(a)pyrene 15 : 19 : 19 79 2.80E-02 J 3.20E+00 5.03E-01 SOIL-Q-21 Lognormal 95% KM (Chebyshev) UCL 1.27E+00 1.27E+00 UCL
Q Central SVOCs Benzo(b)fluoranthene 15 : 19 : 19 79 3.90E-02 J 3.20E+00 4.86E-01 SOIL-Q-21 Lognormal 95% KM (Chebyshev) UCL 1.23E+00 1.23E+00 UCL

Q Central PCBs PCBs, Total 5 : 16 : 16 31 1.40E-01 2.58E+00 4.34E-01 SOIL-Q-7 NDS  95% KM (Percentile Bootstrap) UCL 9.25E-01 9.25E-01 UCL
Q Central Dioxin Dioxin TEQ-HH 10 : 14 : 14 71 5.78E-05 3.87E-03 3.73E-04 SOIL-Q-7 NDS 97.5% KM (Chebyshev) UCL 2.09E-03 2.09E-03 UCL
Q Central Metals Arsenic 19 : 19 : 19 100 1.10E+00 8.10E+01 9.53E+00 AT-Q-23 NDS 99% Chebyshev (Mean, Sd) UCL 5.75E+01 5.75E+01 UCL
Q North SVOCs Benzo(a)pyrene 10 : 11 : 11 91 2.40E-02 J 1.80E+00 6.98E-01 SOIL-Q-2 Lognormal 95% KM (Chebyshev) UCL 1.73E+00 1.73E+00 UCL
Q North SVOCs Dibenzo(a,h)anthracene 5 : 11 : 11 45 6.60E-02 3.70E-01 1.85E-01 SOIL-Q-2 Lognormal 95% KM (t) UCL 2.71E-01 2.71E-01 UCL
Q North PCBs PCBs, Total 5 : 5 : 5 100 2.43E-01 2.43E+00 8.99E-01 SOIL-Q-3  -- -- -- 2.43E+00 Max
Q North Dioxin Dioxin TEQ-HH 4 : 5 : 5 80 1.52E-05 1.25E-03 3.37E-04 SOIL-Q-4  -- -- -- 1.25E-03 Max
Q North Metals Arsenic 11 : 11 : 11 100 2.30E+00 1.00E+02 1.38E+01 SA-Q-1 NDS 99% Chebyshev (Mean, Sd) UCL 1.00E+02 1.00E+02 UCL
Q North Metals Cadmium 10 : 11 : 11 91 4.90E-01 9.20E+01 9.99E+00 SOIL-Q-2 Lognormal 99% KM (Chebyshev) UCL 9.22E+01 9.22E+01 UCL
Q South VOCs Tetrachloroethene 9 : 24 : 24 38 5.35E-04 1.70E+00 8.88E-02 AT-Q-33 NDS  99% KM (Chebyshev) UCL 8.27E-01 8.27E-01 UCL
Q South SVOCs Benzo(a)anthracene 19 : 24 : 24 79 3.00E-02 2.52E+00 4.56E-01 SOIL-Q-10 NDS 99% KM (Chebyshev) UCL 2.04E+00 2.04E+00 UCL
Q South SVOCs Benzo(a)pyrene 20 : 24 : 24 83 2.30E-02 J 2.98E+00 4.44E-01 SOIL-Q-10 NDS 99% KM (Chebyshev) UCL 2.06E+00 2.06E+00 UCL
Q South SVOCs Benzo(b)fluoranthene 17 : 24 : 24 71 3.30E-02 3.30E+00 J 4.97E-01 SOIL-Q-9 Gamma (approx.  99% KM (Chebyshev) UCL 2.35E+00 2.35E+00 UCL

Q South SVOCs Dibenzo(a,h)anthracene 5 : 24 : 24 21 3.00E-02 4.40E-01 J 1.03E-01 AT-Q-35 Lognormal  95% KM (Percentile Bootstrap) UCL 1.72E-01 1.72E-01 UCL
Q South Pesticide Dieldrin 14 : 22 : 22 64 3.90E-04 3.75E-01 J 4.64E-02 SOIL-Q-11 Gamma 95% KM (BCA) UCL 8.34E-02 8.34E-02 UCL
Q South PCBs PCBs, Total 16 : 22 : 22 73 9.30E-02 1.39E+01 2.38E+00 SOIL-Q-11 Lognormal 95% KM (Chebyshev) UCL 6.07E+00 6.07E+00 UCL
Q South Dioxin Dioxin TEQ-HH 22 : 22 : 22 100 5.27E-05 7.11E-03 5.55E-04 SOIL-Q-11 NDS 99% Chebyshev (Mean, Sd) UCL 3.70E-03 3.70E-03 UCL
Q South Metals Antimony 12 : 24 : 24 50 5.20E-01 4.70E+01 J 4.15E+00 SOIL-Q-9 NDS 95% KM (BCA) UCL 8.01E+00 8.01E+00 UCL
Q South Metals Arsenic 24 : 24 : 24 100 3.30E+00 3.30E+01 8.29E+00 SOIL-Q-9 NDS 95% Chebyshev (Mean, Sd) UCL 1.40E+01 1.40E+01 UCL
Q South Metals Cadmium 24 : 24 : 24 100 4.10E-01 8.00E+03 3.39E+02 AT-Q-33 NDS 99% Chebyshev (Mean, Sd) UCL 3.65E+03 3.65E+03 UCL
Q South Metals Chromium 24 : 24 : 24 100 8.00E+00 6.60E+02 6.00E+01 SOIL-Q-9 NDS 99% Chebyshev (Mean, Sd) UCL 3.30E+02 3.30E+02 UCL
Q South Metals Manganese 24 : 24 : 24 100 2.40E+02 2.10E+03 5.29E+02 SOIL-Q-9 NDS 95% Modified-t UCL 6.67E+02 6.67E+02 UCL
Q South Metals Mercury 23 : 23 : 23 100 2.10E-02 1.40E+02 6.63E+00 AT-Q-35 NDS  99% KM (Chebyshev) UCL 6.70E+01 6.70E+01 UCL
S SVOCs 1,2,4-Trichlorobenzene 1 : 4 : 4 25 3.60E+01 3.60E+01 3.60E+01 SOIL-S-1  -- -- -- 3.60E+01 Max
S SVOCs 2,4,6-Trichlorophenol 1 : 4 : 4 25 8.20E+00 8.20E+00 8.20E+00 SOIL-S-1  -- -- -- 8.20E+00 Max
S SVOCs Benzo(a)anthracene 2 : 4 : 4 50 9.50E-02 8.00E+00 4.05E+00 SOIL-S-1  -- -- -- 8.00E+00 Max
S SVOCs Benzo(a)pyrene 2 : 4 : 4 50 1.30E-01 5.40E+00 2.77E+00 SOIL-S-1  -- -- -- 5.40E+00 Max
S SVOCs Benzo(b)fluoranthene 2 : 4 : 4 50 2.40E-01 6.60E+00 3.42E+00 SOIL-S-1  -- -- -- 6.60E+00 Max
S SVOCs Dibenzo(a,h)anthracene 1 : 4 : 4 25 1.80E+00 1.80E+00 1.80E+00 SOIL-S-1  -- -- -- 1.80E+00 Max
S Pesticide 4,4'-DDT 2 : 2 : 2 100 1.10E-02 J 1.60E+01 J 8.01E+00 SOIL-S-1  -- -- -- 1.60E+01 Max
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Page 2 of 2RAGS PART D TABLE 3.1
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max  (h) Selected (e) (mg/kg) (mg/kg) Type

S Pesticide beta-BHC 2 : 2 : 2 100 7.70E-04 J 2.60E+01 J 1.30E+01 SOIL-S-1  -- -- -- 2.60E+01 Max
S Pesticide delta-BHC 1 : 2 : 2 50 7.40E-01 J 7.40E-01 J 7.40E-01 SOIL-S-1  -- -- -- 7.40E-01 Max
S Pesticide gamma-BHC (Lindane) 1 : 2 : 2 50 7.50E+00 J 7.50E+00 J 7.50E+00 SOIL-S-1  -- -- -- 7.50E+00 Max
S Pesticide Heptachlor 1 : 2 : 2 50 1.50E+00 J 1.50E+00 J 1.50E+00 SOIL-S-1  -- -- -- 1.50E+00 Max
S Herbicide Pentachlorophenol 3 : 4 : 4 75 1.10E-02 J 4.40E+02 1.47E+02 SOIL-S-1  -- -- -- 4.40E+02 Max
S PCBs PCBs, Total 2 : 2 : 2 100 1.38E-01 1.01E+03 5.04E+02 SOIL-S-1  -- -- -- 1.01E+03 Max

Notes:
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
FOD - Frequency of detection.  
J - Estimated value.
KM - Kaplan Meier
MLE - Most Likely Exposure. 
MVUE - Minimum Variance Unbiased Estimate. 
NDS - No distribution selected. 
PCB - Polycyclic Biphenyl.
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) When FOD = 100% and when too few samples and detects were available to calculate reliable UCLs (g), the mean was calculated using detected results only. When FOD was less than 100%, the nonparametric mean 
      given by ProUCL (see attached output) was used.  All means calculated after results from duplicate samples have been averaged.   
(e) UCL recommended for use by ProUCL Version 4.00.02 (U.S. EPA, 2007).  If more than one UCL was recommended, the higher UCL was used.   See attached output from ProUCL.
(f) UCL on the arithmetic mean for each constituent, after duplicates have been averaged.  Confidence level listed with UCL selected. ProUCL selects the appropriate substitution method for non-detects. 
(g) UCLs calculated where at least 10 samples and at least 5 detects are available.  Where too few samples or detects are available, the maximum detected concentration is used.  ProUCL 4.00.02 recommends 10-15 or more 
      distinct results for the most accurate and reliable UCL calculation. When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to determine appropriate UCLs.
(h) Distribution selection shown in attached tables.
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Page 1 of 5RAGS PART D TABLE 3.2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max (i) Selected (e) (mg/kg) (mg/kg) Type

O VOCs Benzene 10 : 14 : 14 71 1.10E-03 5.00E+02 4.53E+01 WASTE-O-2 Gamma   95% KM (Chebyshev) UCL 2.02E+02 2.02E+02 UCL
O VOCs Chlorobenzene 8 : 14 : 14 57 6.50E-02 7.60E+02 1.08E+02 WASTE-O-2 NDS   95% KM (BCA) UCL 2.32E+02 2.32E+02 UCL
O VOCs Ethylbenzene 11 : 14 : 14 79 3.80E-04 2.80E+03 2.59E+02 WASTE-O-2 Gamma   95% KM (Chebyshev) UCL 1.13E+03 1.13E+03 UCL
O VOCs Tetrachloroethene 3 : 14 : 14 21 1.00E-03 3.00E+00 1.80E+00 WASTE-O-2 -- -- -- 3.00E+00 Max
O VOCs Toluene 11 : 14 : 14 79 1.60E-03 3.90E+02 3.27E+01 WASTE-O-2 Gamma  95% KM (Chebyshev) UCL 1.54E+02 1.54E+02 UCL
O VOCs Xylenes, Total 11 : 14 : 14 79 1.30E-03 1.40E+04 1.26E+03 WASTE-O-2 Gamma  95% KM (Chebyshev) UCL 5.61E+03 5.61E+03 UCL
O SVOCs 1,2,4-Trichlorobenzene 5 : 13 : 14 38 3.00E-02 2.30E+01 4.70E+00 WASTE-O-3 NDS UCL 1.20E+01 1.20E+01 UCL
O SVOCs 1,4-Dichlorobenzene 6 : 13 : 14 46 4.60E-02 J 4.70E+01 J 8.99E+00 SOIL-O-3 NDS   95% KM (t) UCL 1.79E+01 1.79E+01 UCL
O SVOCs 2,4,6-Trichlorophenol 5 : 13 : 14 38 1.10E+00 J 6.90E+00 J 2.02E+00 SOIL-O-3 Gamma UCL 3.44E+00 3.44E+00 UCL
O SVOCs 2-Methylnaphthalene 7 : 13 : 14 54 3.80E-02 J 2.95E+01 J 6.09E+00 SA-O-2 NDS UCL 1.19E+01 1.19E+01 UCL
O SVOCs Benzo(a)anthracene 6 : 13 : 14 46 3.70E-02 J 1.44E+01 J 3.43E+00 SA-O-2 NDS   95% KM (t) UCL 6.67E+00 6.67E+00 UCL
O SVOCs Benzo(a)pyrene 6 : 13 : 14 46 3.70E-02 J 1.02E+01 J 2.22E+00 SA-O-2 NDS UCL 4.59E+00 4.59E+00 UCL
O SVOCs Benzo(b)fluoranthene 9 : 13 : 14 69 4.00E-02 J 8.95E+00 J 2.15E+00 SA-O-2 Gamma  95% KM (BCA) UCL 3.63E+00 3.63E+00 UCL
O SVOCs Dibenzo(a,h)anthracene 5 : 13 : 14 38 7.80E-02 6.00E+00 J 9.65E-01 SA-O-2 NDS UCL 2.30E+00 2.30E+00 UCL
O SVOCs Hexachlorobenzene 3 : 13 : 14 23 1.10E-01 3.70E+00 J 1.60E+00 SA-O-3 -- -- -- 3.70E+00 Max
O SVOCs Indeno(1,2,3-cd)pyrene 2 : 13 : 14 15 1.50E+00 2.30E+00 J 1.90E+00 SA-O-2 -- -- -- 2.30E+00 Max
O Pesticide Aldrin 2 : 11 : 11 18 1.30E-02 J 7.20E-01 J 3.67E-01 WASTE-O-3 -- -- -- 7.20E-01 Max
O Pesticide delta-BHC 4 : 11 : 11 36 1.30E-02 J 2.85E+00 1.37E+00 SOIL-O-3 -- -- -- 2.85E+00 Max
O Pesticide Dieldrin 5 : 11 : 11 45 5.00E-03 J 3.80E+00 8.46E-01 SOIL-O-3 Lognormal   95% KM (t) UCL 1.88E+00 1.88E+00 UCL
O Pesticide gamma-BHC (Lindane) 4 : 11 : 11 36 1.80E-02 J 2.88E+00 J 8.44E-01 SOIL-O-3 -- -- -- 2.88E+00 Max
O Pesticide Heptachlor 6 : 11 : 11 55 7.30E-03 J 2.78E+00 J 6.58E-01 SOIL-O-3 Normal UCL 1.39E+00 1.39E+00 UCL
O Pesticide Heptachlor Epoxide 3 : 11 : 11 27 3.40E-04 J 4.70E-01 J 2.87E-01 WASTE-O-3 -- -- -- 4.70E-01 Max
O Herbicide Pentachlorophenol 9 : 14 : 14 64 2.30E-02 J 7.90E+03 8.10E+02 SA-O-3 Lognormal  95% KM (BCA) UCL 1.87E+03 1.87E+03 UCL
O PCBs PCBs, Total 9 : 11 : 11 82 5.32E-02 2.98E+02 4.22E+01 SOIL-O-3 Gamma 95% KM (Chebyshev) UCL 1.63E+02 1.63E+02 UCL
O Dioxin Dioxin TEQ-HH 9 : 9 : 9 100 6.38E-05 4.69E-02 1.58E-02 SA-O-3 -- -- -- 4.69E-02 Max
O Metals Arsenic 14 : 14 : 14 100 4.40E+00 1.60E+02 1.87E+01 SA-O-3 NDS UCL 6.66E+01 6.66E+01 UCL
O Metals Cadmium 10 : 14 : 14 71 5.40E-01 J 2.50E+02 6.08E+00 SA-O-3 NDS   99% KM (Chebyshev) UCL 2.15E+02 2.15E+02 UCL
O Metals Manganese 14 : 14 : 14 100 3.45E+02 2.00E+03 6.20E+02 SA-O-3 NDS 95% KM (Chebyshev) UCL 1.10E+03 1.10E+03 UCL
O Metals Nickel 14 : 14 : 14 100 1.50E+01 2.50E+03 2.30E+02 SA-O-4 NDS 99% Chebyshev (Mean, Sd) UCL 2.00E+03 2.00E+03 UCL
O North VOCs Benzene 7 : 9 : 9 78 8.80E-03 J 6.90E+01 2.03E+01 WASTE-O-1 -- -- -- 6.90E+01 Max
O North VOCs Chlorobenzene 8 : 9 : 9 89 3.95E-03 4.80E+02 1.71E+02 WASTE-O-1 -- -- -- 4.80E+02 Max
O North VOCs Dichloromethane 4 : 9 : 9 44 3.00E-01 8.70E+01 2.87E+01 SOIL-O-1 -- -- -- 8.70E+01 Max
O North VOCs Ethylbenzene 7 : 9 : 9 78 4.00E-03 J 7.60E+02 2.42E+02 SOIL-O-1 -- -- -- 7.60E+02 Max
O North VOCs Tetrachloroethene 4 : 9 : 9 44 3.90E-03 J 6.80E+00 1.82E+00 WASTE-O-1 -- -- -- 6.80E+00 Max
O North VOCs Xylenes, Total 7 : 9 : 9 78 2.30E-02 J 3.90E+03 1.29E+03 WASTE-O-1 -- -- -- 3.90E+03 Max
O North SVOCs 1,2,4-Trichlorobenzene 6 : 9 : 9 67 1.50E-01 J 2.90E+02 8.58E+01 SOIL-O-1 -- -- -- 2.90E+02 Max
O North SVOCs 1,2-Dichlorobenzene 8 : 9 : 9 89 3.40E-02 5.20E+02 1.25E+02 SOIL-O-1 -- -- -- 5.20E+02 Max
O North SVOCs 1,4-Dichlorobenzene 6 : 9 : 9 67 2.45E-01 J 1.80E+02 6.23E+01 Soil-O-5 -- -- -- 1.80E+02 Max
O North SVOCs 2,4,6-Trichlorophenol 5 : 9 : 9 56 3.00E-01 J 6.10E+01 1.97E+01 SOIL-O-1 -- -- -- 6.10E+01 Max
O North SVOCs 2-Methylnaphthalene 5 : 9 : 9 56 4.95E-02 J 2.00E+02 5.29E+01 SOIL-O-1 -- -- -- 2.00E+02 Max
O North SVOCs 4-Nitroaniline 5 : 9 : 9 56 1.00E+00 1.00E+03 2.10E+02 SOIL-O-1 -- -- -- 1.00E+03 Max
O North SVOCs Benzo(a)anthracene 5 : 9 : 9 56 4.10E-02 3.60E+01 1.04E+01 SOIL-O-1 -- -- -- 3.60E+01 Max
O North SVOCs Benzo(a)pyrene 5 : 9 : 9 56 4.60E-02 1.10E+01 J 4.63E+00 WASTE-O-1 -- -- -- 1.10E+01 Max
O North SVOCs Benzo(b)fluoranthene 5 : 9 : 9 56 8.90E-02 1.20E+01 4.48E+00 SOIL-O-1 -- -- -- 1.20E+01 Max
O North SVOCs bis(2-Chloroethyl)ether 1 : 9 : 9 11 2.10E+00 2.10E+00 2.10E+00 SOIL-O-1 -- -- -- 2.10E+00 Max
O North SVOCs Dibenzo(a,h)anthracene 3 : 9 : 9 33 1.60E-01 J 4.60E+00 2.12E+00 SOIL-O-1 -- -- -- 4.60E+00 Max
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Page 2 of 5RAGS PART D TABLE 3.2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max (i) Selected (e) (mg/kg) (mg/kg) Type

O North SVOCs Hexachlorobenzene 4 : 9 : 9 44 3.75E-01 J 4.50E+00 J 1.87E+00 SOIL-O-1 -- -- -- 4.50E+00 Max
O North SVOCs Naphthalene 5 : 9 : 9 56 3.60E-02 J 4.10E+01 1.20E+01 SOIL-O-1 -- -- -- 4.10E+01 Max
O North SVOCs Nitrobenzene 1 : 9 : 9 11 1.10E+01 1.10E+01 1.10E+01 SOIL-O-1 -- -- -- 1.10E+01 Max
O North Pesticide 4,4'-DDD 1 : 6 : 6 17 3.30E+01 3.30E+01 3.30E+01 Soil-O-5 -- -- -- 3.30E+01 Max
O North Pesticide 4,4'-DDE 2 : 6 : 6 33 1.80E+01 3.30E+01 2.55E+01 SOIL-O-1 -- -- -- 3.30E+01 Max
O North Pesticide 4,4'-DDT 3 : 6 : 6 50 3.30E+00 J 1.30E+02 6.38E+01 Soil-O-5 -- -- -- 1.30E+02 Max
O North Pesticide Aldrin 2 : 6 : 6 33 2.10E+00 J 4.50E+00 J 3.30E+00 SOIL-O-1 -- -- -- 4.50E+00 Max
O North Pesticide alpha-BHC 1 : 6 : 6 17 1.50E+00 J 1.50E+00 J 1.50E+00 SOIL-O-1 -- -- -- 1.50E+00 Max
O North Pesticide beta-BHC 2 : 6 : 6 33 7.70E-01 J 2.10E+01 J 1.09E+01 SOIL-O-1 -- -- -- 2.10E+01 Max
O North Pesticide Dieldrin 3 : 6 : 6 50 1.40E-03 J 5.00E+01 J 1.95E+01 SOIL-O-1 -- -- -- 5.00E+01 Max
O North Pesticide Heptachlor 2 : 6 : 6 33 9.90E+00 J 2.30E+01 1.65E+01 Soil-O-5 -- -- -- 2.30E+01 Max
O North Pesticide Heptachlor Epoxide 1 : 6 : 6 17 2.70E+00 J 2.70E+00 J 2.70E+00 WASTE-O-1 -- -- -- 2.70E+00 Max
O North Herbicide Pentachlorophenol 6 : 9 : 9 67 3.35E-02 1.30E+03 J 4.44E+02 SA-O-1 -- -- -- 1.30E+03 Max
O North PCBs PCBs, Total 6 : 6 : 6 100 5.98E-02 3.05E+03 8.96E+02 SOIL-O-1 -- -- -- 3.05E+03 Max
O North Dioxin Dioxin TEQ-HH 5 : 5 : 5 100 5.15E-02 6.08E-01 3.07E-01 WASTE-O-1 -- -- -- 6.08E-01 Max
O North Metals Arsenic 9 : 9 : 9 100 5.60E+00 1.30E+02 2.74E+01 Soil-O-5 -- -- -- 1.30E+02 Max
O North Metals Barium 9 : 9 : 9 100 1.80E+02 1.20E+04 1.74E+03 Soil-O-5 -- -- -- 1.20E+04 Max
O North Metals Cadmium 8 : 9 : 9 89 5.60E+00 8.60E+01 3.00E+01 SOIL-O-1 -- -- -- 8.60E+01 Max
O North Metals Copper 9 : 9 : 9 100 1.00E+01 5.10E+03 1.06E+03 Soil-O-5 -- -- -- 5.10E+03 Max
O North Metals Mercury 7 : 7 : 7 100 2.40E-02 J 3.60E+02 J 9.95E+01 SOIL-O-1 -- -- -- 3.60E+02 Max
O South Herbicide Pentachlorophenol 3 : 4 : 4 75 1.30E-02 2.00E+01 6.68E+00 Soil-O-6 -- -- -- 2.00E+01 Max
P VOCs Benzene 21 : 33 : 33 64 1.26E-03 1.40E+01 8.06E-01 AT-P-5 Lognormal   95% KM (BCA) UCL 1.67E+00 1.67E+00 UCL
P VOCs Chloroform 3 : 33 : 33 9 2.00E-03 J 3.10E+00 J 1.17E+00 SA-P-3 -- -- -- 3.10E+00 Max
P VOCs Hexane 2 : 2 : 2 100 6.00E+00 8.00E+01 4.30E+01 LEACH-P-1 -- -- -- 8.00E+01 Max
P VOCs Tetrachloroethene 17 : 34 : 34 50 1.90E-03 J 1.40E+02 J 6.15E+00 WASTE-P-2 NDS   99% KM (Chebyshev) UCL 5.07E+01 5.07E+01 UCL
P VOCs Trichloroethene 7 : 33 : 33 21 7.90E-04 9.90E-01 J 6.17E-02 WASTE-P-2 NDS   95% KM (t) UCL 1.32E-01 1.32E-01 UCL
P VOCs Xylenes, Total 26 : 34 : 34 76 9.70E-04 6.00E+02 3.68E+01 SA-P-1 Lognormal 95% KM (Chebyshev) UCL 1.27E+02 1.27E+02 UCL
P SVOCs 1,4-Dichlorobenzene 9 : 33 : 33 27 3.30E-02 J 1.60E+02 8.83E+00 SOIL-P-2 NDS   95% KM (t) UCL 1.87E+01 1.87E+01 UCL
P SVOCs 4-Chloroaniline 7 : 33 : 33 21 2.20E-01 J 9.30E+02 3.07E+01 LEACH-P-1 NDS   95% KM (t) UCL 8.30E+01 8.30E+01 UCL
P SVOCs Benzo(a)pyrene 8 : 33 : 33 24 4.20E-02 6.70E-01 2.28E-01 SOIL-P-2 NDS   95% KM (t) UCL 3.06E-01 3.06E-01 UCL
P Pesticide 4,4'-DDT 13 : 24 : 24 54 8.10E-03 J 1.40E+01 8.58E-01 SA-P-2 NDS 95% KM (BCA) UCL 2.05E+00 2.05E+00 UCL
P Pesticide Dieldrin 10 : 24 : 24 42 2.00E-03 J 1.30E+00 1.36E-01 SA-P-2 NDS 95% KM (t) UCL 2.56E-01 2.56E-01 UCL
P Pesticide Heptachlor Epoxide 6 : 24 : 24 25 7.90E-03 2.10E+00 1.05E-01 SA-P-2 NDS  99% KM (Chebyshev) UCL 1.07E+00 1.07E+00 UCL
P Herbicide Pentachlorophenol 31 : 34 : 34 91 4.30E-03 8.80E+01 3.16E+00 LEACH-P-1 Lognormal  99% KM (Chebyshev) UCL 2.89E+01 2.89E+01 UCL
P PCBs PCBs, Total 16 : 20 : 20 80 5.19E-02 4.03E+02 3.02E+01 LEACH-P-1 Lognormal  95% KM (Chebyshev) UCL 1.22E+02 1.22E+02 UCL
P Dioxin Dioxin TEQ-HH 18 : 21 : 21 86 1.79E-04 7.01E-03 1.65E-03 AT-P-5 Lognormal 97.5% KM (Chebyshev) UCL 4.58E-03 4.58E-03 UCL
P Metals Arsenic 34 : 35 : 35 97 1.60E+00 2.70E+01 J 1.07E+01 SOIL-P-1 Normal 95% KM (t) UCL 1.25E+01 1.25E+01 UCL
P Metals Cadmium 30 : 35 : 35 86 6.20E-01 9.30E+01 6.08E+00 WASTE-P-3 Lognormal 97.5% KM (Chebyshev) UCL 2.29E+01 2.29E+01 UCL
P Metals Manganese 35 : 35 : 35 100 1.20E+00 2.70E+03 2.59E+02 AT-P-4 Gamma (approx.) 95% Approximate Gamma UCL 3.62E+02 3.62E+02 UCL
P Metals Vanadium 35 : 35 : 35 100 6.30E-01 2.60E+02 2.96E+01 AT-P-4 NDS 95% Chebyshev (Mean, Sd) UCL 6.00E+01 6.00E+01 UCL
Q Central VOCs Chlorobenzene 20 : 45 : 45 44 1.30E-03 J 2.40E+02 7.12E+00 AT-Q-32 NDS 99% KM (Chebyshev) UCL 6.17E+01 6.17E+01 UCL
Q Central VOCs Xylenes, Total 27 : 44 : 44 61 1.20E-03 6.30E+02 1.63E+01 SA-Q-6 NDS 99% KM (Chebyshev) UCL 1.60E+02 1.60E+02 UCL
Q Central SVOCs 1,4-Dichlorobenzene 14 : 45 : 45 31 4.50E-02 2.40E+01 J 9.31E-01 AT-Q-32 NDS  95% KM (Chebyshev) UCL 3.37E+00 3.37E+00 UCL
Q Central SVOCs Benzo(a)anthracene 28 : 44 : 44 64 2.90E-02 3.60E+00 3.43E+00 SOIL-Q-21 Gamma 95% KM (BCA) UCL 6.75E-01 6.75E-01 UCL
Q Central SVOCs Benzo(a)pyrene 27 : 44 : 44 61 2.40E-02 3.20E+00 4.48E-01 SOIL-Q-21 Lognormal  95% KM (BCA) UCL 6.43E-01 6.43E-01 UCL
Q Central SVOCs Benzo(b)fluoranthene 25 : 44 : 44 57 3.10E-02 3.20E+00 4.32E-01 SOIL-Q-21 Lognormal   95% KM (BCA) UCL 5.95E-01 5.95E-01 UCL
Q Central Pesticide Aldrin 4 : 37 : 37 11 9.10E-04 1.10E-01 J 2.90E-02 WASTE-Q-7 -- -- -- 1.10E-01 Max
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Page 3 of 5RAGS PART D TABLE 3.2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max (i) Selected (e) (mg/kg) (mg/kg) Type

Q Central Pesticide Dieldrin 17 : 37 : 37 46 5.20E-04 3.90E-01 2.12E-02 WASTE-Q-7 NDS  95% KM (t) UCL 3.95E-02 3.95E-02 UCL
Q Central Herbicide Pentachlorophenol 21 : 45 : 45 47 3.30E-03 J 1.02E+01 3.96E-01 WASTE-Q-6 NDS  99% KM (Chebyshev) UCL 2.75E+00 2.75E+00 UCL
Q Central PCBs PCBs, Total 18 : 38 : 38 47 6.87E-02 1.14E+01 1.13E+00 WASTE-Q-6 NDS  95% KM (t) UCL 1.72E+00 1.72E+00 UCL
Q Central Dioxin Dioxin TEQ-HH 20 : 25 : 25 80 6.66E-05 1.82E-02 1.96E-03 AT-Q-32 NDS 97.5% KM (Chebyshev) UCL 7.98E-03 7.98E-03 UCL
Q Central Metals Arsenic 45 : 45 : 45 100 1.10E+00 1.00E+02 1.78E+01 AT-Q-22 NDS 99% Chebyshev (Mean, Sd) UCL 5.75E+01 5.75E+01 UCL
Q Central Metals Chromium 45 : 45 : 45 100 2.20E+00 8.00E+03 1.99E+02 SA-Q-8 NDS 99% Chebyshev (Mean, Sd) UCL 1.96E+03 1.96E+03 UCL
Q Central Metals Copper 45 : 45 : 45 100 1.75E+00 2.00E+04 J 5.13E+02 SOIL-Q-7 NDS 99% Chebyshev (Mean, Sd) UCL 4.92E+03 4.92E+03 UCL
Q Central Metals Manganese 45 : 45 : 45 100 2.90E+01 J 5.45E+03 J 3.96E+02 SOIL-Q-8 NDS 95% Chebyshev (Mean, Sd) UCL 9.16E+02 9.16E+02 UCL
Q North VOCs Benzene 17 : 29 : 29 59 7.60E-04 J 8.80E+00 3.73E-01 SOIL-Q-1 NDS  99% KM (Chebyshev) UCL 3.43E+00 3.43E+00 UCL
Q North VOCs Tetrachloroethene 16 : 29 : 29 55 4.30E-04 2.80E+01 J 1.01E+00 SOIL-Q-1 NDS   99% KM (Chebyshev) UCL 1.08E+01 1.08E+01 UCL
Q North VOCs Trichloroethene 14 : 28 : 28 50 4.90E-04 7.30E-01 5.06E-02 SOIL-Q-1 NDS  99% KM (Chebyshev) UCL 4.00E-01 4.00E-01 UCL
Q North VOCs Xylenes, Total 19 : 28 : 28 68 3.90E-04 3.00E+02 1.39E+01 WASTE-Q-2 NDS 99% KM (Chebyshev) UCL 1.24E+02 1.24E+02 UCL
Q North SVOCs 2,4,6-Trichlorophenol 2 : 29 : 29 7 1.40E+00 4.70E+01 2.42E+01 WASTE-Q-1 -- -- -- 4.70E+01 Max
Q North SVOCs 2,4-Dichlorophenol 5 : 29 : 29 17 3.00E-02 2.70E+02 1.17E+01 WASTE-Q-1 NDS  95% KM (t) UCL 2.95E+01 2.95E+01 UCL
Q North SVOCs Benzo(a)anthracene 21 : 29 : 29 72 6.00E-02 J 4.85E+00 J 1.06E+00 SA-Q-3 Lognormal   95% KM (Chebyshev) UCL 2.07E+00 2.07E+00 UCL
Q North SVOCs Benzo(a)pyrene 23 : 29 : 29 79 2.40E-02 J 3.90E+00 J 9.97E-01 SA-Q-3 Gamma  95% KM (Chebyshev) UCL 1.89E+00 1.89E+00 UCL
Q North SVOCs Benzo(b)fluoranthene 22 : 29 : 29 76 9.00E-02 J 3.60E+00 J 1.00E+00 AT-Q-21 Lognormal 95% KM (BCA) UCL 1.32E+00 1.32E+00 UCL
Q North SVOCs Dibenzo(a,h)anthracene 10 : 29 : 29 34 6.60E-02 4.00E-01 1.94E-01 SOIL-Q-5 NDS  95% KM (t) UCL 2.45E-01 2.45E-01 UCL
Q North Pesticide beta-BHC 8 : 22 : 22 36 1.30E-03 J 1.30E+00 J 6.49E-02 WASTE-Q-1 Gamma  99% KM (Chebyshev) UCL 6.77E-01 6.77E-01 UCL
Q North Pesticide Dieldrin 11 : 22 : 22 50 3.95E-03 J 3.20E+00 J 2.32E-01 WASTE-Q-2 Lognormal  99% KM (Chebyshev) UCL 1.78E+00 1.78E+00 UCL
Q North Herbicide Pentachlorophenol 22 : 28 : 28 79 2.00E-03 2.30E+03 J 1.29E+02 AT-Q-21 NDS   99% KM (Chebyshev) UCL 9.67E+02 9.67E+02 UCL
Q North PCBs PCBs, Total 17 : 22 : 22 77 4.51E-01 2.21E+02 2.43E+01 SOIL-Q-1 Lognormal   99% KM (Chebyshev) UCL 1.49E+02 1.49E+02 UCL
Q North Dioxin Dioxin TEQ-HH 15 : 17 : 17 88 5.88E-05 6.78E-02 6.22E-03 SOIL-Q-1 Lognormal   99% KM (Chebyshev) UCL 4.59E-02 4.59E-02 UCL
Q North Metals Antimony 20 : 29 : 29 69 5.40E-01 J 8.40E+01 J 5.56E+00 SOIL-Q-1 NDS 97.5% KM (Chebyshev) UCL 2.42E+01 2.42E+01 UCL
Q North Metals Arsenic 29 : 29 : 29 100 2.30E+00 1.00E+02 1.29E+01 SA-Q-1 Lognormal 95% H-UCL 1.67E+01 1.67E+01 UCL
Q North Metals Barium 29 : 29 : 29 100 1.70E+01 7.20E+03 7.81E+02 SOIL-Q-1 NDS 99% Chebyshev (Mean, Sd) UCL 4.12E+03 4.12E+03 UCL
Q North Metals Cadmium 28 : 29 : 29 97 4.00E-01 9.20E+01 1.00E+01 SOIL-Q-2 Lognormal 97.5% KM (Chebyshev) UCL 3.44E+01 3.44E+01 UCL
Q North Metals Copper 29 : 29 : 29 100 8.30E+00 1.70E+04 8.55E+02 SA-Q-4 NDS 99% Chebyshev (Mean, Sd) UCL 6.75E+03 6.75E+03 UCL
Q North Metals Lead 28 : 29 : 29 97 7.60E+00 2.40E+04 1.16E+03 SOIL-Q-1 -- -- -- 1.16E+03 Average (h)
Q North Metals Mercury 27 : 27 : 27 100 1.60E-02 1.70E+02 7.54E+00 SA-Q-4 Lognormal 97.5% Chebyshev (MVUE) UCL 1.16E+01 1.16E+01 UCL
Q North Metals Vanadium 29 : 29 : 29 100 7.70E+00 3.80E+02 4.75E+01 SA-Q-1 NDS 95% Chebyshev (Mean, Sd) UCL 1.13E+02 1.13E+02 UCL
Q South VOCs Benzene 29 : 45 : 45 64 8.60E-04 J 2.00E+00 6.34E-02 SOIL-Q-12 NDS 97.5% KM (Chebyshev) UCL 3.48E-01 3.48E-01 UCL
Q South VOCs Tetrachloroethene 25 : 45 : 45 56 5.35E-04 8.80E+00 2.70E-01 AT-Q-33 NDS   99% KM (Chebyshev) UCL 2.26E+00 2.26E+00 UCL
Q South VOCs Toluene 34 : 45 : 45 76 1.00E-03 1.30E+03 2.89E+01 SOIL-Q-12 NDS  99% KM (Chebyshev) UCL 3.17E+02 3.17E+02 UCL
Q South VOCs Trichloroethene 25 : 45 : 45 56 1.10E-03 3.80E-01 1.67E-02 SOIL-Q-12 NDS 95% KM (Chebyshev) UCL 5.58E-02 5.58E-02 UCL
Q South VOCs Xylenes, Total 32 : 45 : 45 71 5.60E-04 1.90E+03 4.24E+01 SOIL-Q-12 NDS  99% KM (Chebyshev) UCL 4.64E+02 4.64E+02 UCL
Q South SVOCs Benzo(a)anthracene 34 : 45 : 45 76 3.00E-02 1.30E+01 7.94E-01 SA-Q-11 Gamma (approx.) 97.5% KM (Chebyshev) UCL 2.66E+00 2.66E+00 UCL
Q South SVOCs Benzo(a)pyrene 33 : 45 : 45 73 2.30E-02 J 1.10E+01 7.09E-01 SA-Q-11 NDS 97.5% KM (Chebyshev) UCL 2.31E+00 2.31E+00 UCL
Q South SVOCs Benzo(b)fluoranthene 30 : 45 : 45 67 3.30E-02 7.80E+00 6.73E-01 SA-Q-11 NDS 97.5% KM (Chebyshev) UCL 1.92E+00 1.92E+00 UCL
Q South SVOCs Dibenzo(a,h)anthracene 13 : 45 : 45 29 3.00E-02 2.80E+00 2.03E-01 SA-Q-11 NDS   95% KM (t) UCL 3.22E-01 3.22E-01 UCL
Q South SVOCs Indeno(1,2,3-cd)pyrene 21 : 45 : 45 47 3.70E-02 6.80E+00 3.74E-01 SA-Q-11 NDS  95% KM (BCA) UCL 6.76E-01 6.76E-01 UCL
Q South Pesticide Aldrin 5 : 41 : 41 12 1.10E-03 3.00E-01 J 1.69E-02 WASTE-Q-11 NDS 95% KM (Percentile Bootstrap) UCL 1.48E-01 1.48E-01 UCL
Q South Pesticide Dieldrin 27 : 41 : 41 66 3.90E-04 J 8.25E-01 J 7.61E-02 WASTE-Q-12 Lognormal 95% KM (BCA) UCL 1.23E-01 1.23E-01 UCL
Q South Pesticide Heptachlor Epoxide 19 : 41 : 41 46 2.30E-04 J 2.30E-01 J 2.12E-02 WASTE-Q-12 Gamma 95% KM (t) UCL 3.42E-02 3.42E-02 UCL
Q South Herbicide Pentachlorophenol 32 : 45 : 45 71 1.10E-03 J 4.70E+02 J 1.59E+01 WASTE-Q-11 NDS 99% KM (Chebyshev) UCL 1.32E+02 1.32E+02 UCL
Q South PCBs PCBs, Total 31 : 41 : 41 76 4.34E-02 3.80E+01 3.98E+00 WASTE-Q-9 Lognormal   95% KM (Chebyshev) UCL 9.12E+00 9.12E+00 UCL
Q South Dioxin Dioxin TEQ-HH 32 : 32 : 32 100 5.27E-05 3.20E-02 1.61E-03 SOIL-Q-11 NDS 99% Chebyshev (Mean, Sd) UCL 1.16E-02 1.16E-02 UCL
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Page 4 of 5RAGS PART D TABLE 3.2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max (i) Selected (e) (mg/kg) (mg/kg) Type

Q South Metals Antimony 28 : 45 : 45 62 5.20E-01 4.70E+01 J 6.98E+00 SOIL-Q-9 Gamma   95% KM (BCA) UCL 9.67E+00 9.67E+00 UCL
Q South Metals Arsenic 45 : 45 : 45 100 2.00E+00 3.60E+01 1.13E+01 SA-Q-12 Lognormal 95% Approximate Gamma UCL 1.35E+01 1.35E+01 UCL
Q South Metals Barium 45 : 45 : 45 100 4.60E+01 1.60E+04 1.09E+03 AT-Q-35 Lognormal 95% H-UCL 1.50E+03 1.50E+03 UCL
Q South Metals Cadmium 43 : 45 : 45 96 1.30E-01 J 8.00E+03 3.16E+02 AT-Q-33 NDS  99% KM (Chebyshev) UCL 2.46E+03 2.46E+03 UCL
Q South Metals Chromium 45 : 45 : 45 100 4.00E+00 6.60E+02 8.05E+01 SOIL-Q-9 Lognormal 95% H-UCL 1.24E+02 1.24E+02 UCL
Q South Metals Manganese 45 : 45 : 45 100 9.60E+01 2.10E+03 5.80E+02 SOIL-Q-9 Lognormal 95% Approximate Gamma UCL 6.69E+02 6.69E+02 UCL
Q South Metals Mercury 40 : 41 : 41 98 2.10E-02 1.40E+02 5.68E+00 AT-Q-35 Lognormal 97.5% KM (Chebyshev) UCL 2.77E+01 2.77E+01 UCL
Q South Metals Nickel 45 : 45 : 45 100 6.95E+00 2.73E+03 J 1.19E+02 WASTE-Q-10 NDS 99% Chebyshev (Mean, Sd) UCL 7.22E+02 7.22E+02 UCL
Q South Metals Thallium 6 : 45 : 45 13 7.90E-01 7.00E+00 1.18E+00 AT-Q-33 NDS  95% KM (t) UCL 1.49E+00 1.49E+00 UCL
R VOCs 1,1,2-Trichloroethane 1 : 12 : 12 8 9.50E+00 9.50E+00 9.50E+00 WASTE-R-1 -- -- -- 9.50E+00 Max
R VOCs 1,2-Dichloroethane 7 : 12 : 12 58 1.40E-03 8.70E+01 1.67E+01 SOIL-R-3 NDS   95% KM (BCA) UCL 3.25E+01 3.25E+01 UCL
R VOCs 1,2-Dichloroethene (total) 5 : 12 : 12 42 4.80E-04 5.10E+01 5.73E+00 SOIL-R-3 NDS 95% KM (t) UCL 1.39E+01 1.39E+01 UCL
R VOCs Benzene 12 : 12 : 12 100 6.80E-04 1.50E+02 2.62E+01 WASTE-R-1 NDS 97.5% Chebyshev(Mean, Sd) UCL 1.17E+02 1.17E+02 UCL
R VOCs Chlorobenzene 11 : 12 : 12 92 1.40E-03 2.40E+03 2.33E+02 WASTE-R-1 Gamma 95% KM (Chebyshev) UCL 1.10E+03 1.10E+03 UCL
R VOCs Chloroform 5 : 12 : 12 42 2.80E-03 1.10E+01 2.65E+00 WASTE-R-3 NDS UCL 7.27E+00 7.27E+00 UCL
R VOCs Tetrachloroethene 10 : 12 : 12 83 2.60E-03 1.20E+03 2.25E+02 WASTE-R-3 Gamma (approx.)  95% KM (Chebyshev) UCL 7.64E+02 7.64E+02 UCL
R VOCs Toluene 8 : 12 : 12 67 1.80E-03 8.30E+02 1.78E+02 WASTE-R-3 NDS UCL 3.21E+02 3.21E+02 UCL
R VOCs Trichloroethene 9 : 12 : 12 75 3.00E-04 2.20E+03 2.53E+02 WASTE-R-3 Gamma  95% KM (Chebyshev) UCL 1.09E+03 1.09E+03 UCL
R VOCs Xylenes, Total 11 : 12 : 12 92 9.50E-04 2.80E+02 4.53E+01 WASTE-R-2 Gamma 95% KM (Chebyshev) UCL 1.51E+02 1.51E+02 UCL
R SVOCs 1,2,4-Trichlorobenzene 3 : 12 : 12 25 5.10E+00 1.20E+02 4.70E+01 WASTE-R-2 -- -- -- 1.20E+02 Max
R SVOCs 1,4-Dichlorobenzene 3 : 12 : 12 25 5.80E-01 2.40E+01 8.73E+00 WASTE-R-1 -- -- -- 2.40E+01 Max
R SVOCs 2,4,6-Trichlorophenol 5 : 12 : 12 42 1.00E-01 6.50E+02 7.34E+01 WASTE-R-2 NDS   95% KM (t) UCL 1.77E+02 1.77E+02 UCL
R SVOCs 2,4-Dichlorophenol 6 : 12 : 12 50 3.00E-02 3.50E+03 3.27E+02 WASTE-R-2 Gamma 95% KM (t) UCL 8.72E+02 8.72E+02 UCL
R SVOCs 2-Chlorophenol 4 : 12 : 12 33 7.30E+00 3.90E+02 1.12E+02 WASTE-R-2 -- -- -- 3.90E+02 Max
R SVOCs Naphthalene 4 : 12 : 12 33 4.60E+00 1.20E+02 3.47E+01 WASTE-R-2 -- -- -- 1.20E+02 Max
R SVOCs Nitrobenzene 3 : 12 : 12 25 1.10E+00 4.80E+01 2.54E+01 WASTE-R-1 -- -- -- 4.80E+01 Max
R Pesticide beta-BHC 2 : 11 : 12 18 1.40E+00 2.20E+00 J 1.80E+00 WASTE-R-2 -- -- -- 2.20E+00 Max
R Pesticide Dieldrin 7 : 11 : 12 64 3.70E-04 J 1.80E+00 J 3.22E-01 WASTE-R-3 Gamma  95% KM (BCA) UCL 6.61E-01 6.61E-01 UCL
R Pesticide Heptachlor 1 : 11 : 12 9 1.60E+00 J 1.60E+00 J 1.60E+00 WASTE-R-3 -- -- -- 1.60E+00 Max
R Herbicide MCPP 8 : 12 : 12 67 5.20E+00 J 8.50E+01 J 4.71E+01 SOIL-R-2 Normal 95% KM (t) UCL 6.25E+01 6.25E+01 UCL
R PCBs PCBs, Total 8 : 12 : 12 67 7.91E-02 2.78E+02 4.27E+01 WASTE-R-2 Lognormal  95% KM (BCA) UCL 9.53E+01 9.53E+01 UCL
R Dioxin Dioxin TEQ-HH 5 : 12 : 12 42 1.23E-04 1.28E-02 1.42E-03 WASTE-R-2 NDS   95% KM (t) UCL 3.43E-03 3.43E-03 UCL
R Metals Arsenic 12 : 12 : 12 100 2.50E+00 1.20E+01 6.12E+00 SOIL-R-3 Lognormal 95% Student's-t UCL 7.32E+00 7.32E+00 UCL
R Metals Mercury 12 : 12 : 12 100 3.70E-02 3.00E+03 J 2.51E+02 WASTE-R-3 NDS 99% Chebyshev(Mean, Sd) UCL 2.74E+03 2.74E+03 UCL
S VOCs Benzene 5 : 11 : 11 45 1.40E-03 3.50E+01 6.55E+00 SOIL-S-1 NDS  95% KM (t) UCL 1.46E+01 1.46E+01 UCL
S VOCs Chlorobenzene 4 : 11 : 11 36 4.70E-04 1.20E+03 3.98E+02 SOIL-S-1 -- -- -- 1.20E+03 Max
S VOCs Dichloromethane 5 : 11 : 11 45 2.10E+00 5.70E+01 1.03E+01 WASTE-S-1 Normal UCL 2.34E+01 2.34E+01 UCL
S VOCs Ethylbenzene 10 : 11 : 11 91 1.10E-03 1.10E+03 2.12E+02 WASTE-S-1 Gamma   95% KM (Chebyshev) UCL 6.55E+02 6.55E+02 UCL
S VOCs Tetrachloroethene 9 : 11 : 11 82 8.30E-04 3.30E+01 9.53E+00 SOIL-S-2 Gamma   95% KM (t) UCL 1.63E+01 1.63E+01 UCL
S VOCs Toluene 9 : 11 : 11 82 6.20E-03 6.00E+03 8.77E+02 WASTE-S-1 Gamma  95% KM (Chebyshev) UCL 3.23E+03 3.23E+03 UCL
S VOCs Trichloroethene 7 : 11 : 11 64 4.70E-04 2.40E+02 3.02E+01 WASTE-S-1 Gamma   95% KM (BCA) UCL 6.72E+01 6.72E+01 UCL
S VOCs Xylenes, Total 10 : 11 : 11 91 4.20E-03 7.30E+03 1.24E+03 WASTE-S-1 Gamma   95% KM (Chebyshev) UCL 4.09E+03 4.09E+03 UCL
S SVOCs 1,2,4-Trichlorobenzene 2 : 11 : 11 18 7.30E+00 3.60E+01 2.17E+01 SOIL-S-1 -- -- -- 3.60E+01 Max
S SVOCs 1,4-Dichlorobenzene 3 : 11 : 11 27 4.50E+00 2.00E+02 7.07E+01 SOIL-S-1 -- -- -- 2.00E+02 Max
S SVOCs 2,4,6-Trichlorophenol 1 : 11 : 11 9 8.20E+00 8.20E+00 8.20E+00 SOIL-S-1 -- -- -- 8.20E+00 Max
S SVOCs Benzo(a)anthracene 3 : 11 : 11 27 3.60E-02 8.00E+00 2.71E+00 SOIL-S-1 -- -- -- 8.00E+00 Max
S SVOCs Benzo(a)pyrene 4 : 11 : 11 36 3.70E-02 5.40E+00 1.41E+00 SOIL-S-1 -- -- -- 5.40E+00 Max
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Page 5 of 5RAGS PART D TABLE 3.2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max (c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max (i) Selected (e) (mg/kg) (mg/kg) Type

S SVOCs Benzo(b)fluoranthene 3 : 11 : 11 27 2.40E-01 6.60E+00 2.37E+00 SOIL-S-1 -- -- -- 6.60E+00 Max
S SVOCs bis(2-Ethylhexyl)phthalate 11 : 11 : 11 100 5.30E-01 J 1.30E+02 3.31E+01 WASTE-S-2 Lognormal 95% Adjusted Gamma UCL 1.17E+02 1.17E+02 UCL
S SVOCs Dibenzo(a,h)anthracene 1 : 11 : 11 9 1.80E+00 1.80E+00 1.80E+00 SOIL-S-1 -- -- -- 1.80E+00 Max
S SVOCs Naphthalene 7 : 11 : 11 64 1.50E-01 4.80E+01 1.40E+01 SOIL-S-2 Gamma UCL 2.59E+01 2.59E+01 UCL
S Pesticide 4,4'-DDT 6 : 8 : 8 75 1.10E-02 J 1.60E+01 J 2.82E+00 SOIL-S-1 -- -- -- 1.60E+01 Max
S Pesticide Aldrin 2 : 8 : 8 25 9.70E-02 1.90E-01 J 1.44E-01 SOIL-S-1 -- -- -- 1.90E-01 Max
S Pesticide beta-BHC 4 : 8 : 8 50 7.70E-04 J 2.60E+01 J 6.55E+00 SOIL-S-1 -- -- -- 2.60E+01 Max
S Pesticide delta-BHC 5 : 8 : 8 63 5.80E-03 J 7.40E-01 J 2.24E-01 SOIL-S-1 -- -- -- 7.40E-01 Max
S Pesticide Dieldrin 5 : 8 : 8 63 1.40E-02 3.80E-01 9.88E-02 WASTE-S-1 -- -- -- 3.80E-01 Max
S Pesticide gamma-BHC (Lindane) 3 : 8 : 8 38 1.10E-02 J 7.50E+00 J 2.54E+00 SOIL-S-1 -- -- -- 7.50E+00 Max
S Pesticide Heptachlor 4 : 8 : 8 50 6.10E-03 1.50E+00 J 3.95E-01 SOIL-S-1 -- -- -- 1.50E+00 Max
S Herbicide Pentachlorophenol 6 : 11 : 11 55 1.10E-02 J 4.40E+02 4.02E+01 SOIL-S-1 Gamma  99% KM (Chebyshev) UCL 4.56E+02 4.56E+02 UCL
S PCBs PCBs, Total 7 : 8 : 8 88 1.38E-01 1.01E+03 1.52E+02 SOIL-S-1 -- -- -- 1.01E+03 Max
S Dioxin Dioxin TEQ-HH 8 : 8 : 8 100 1.93E-05 2.75E-02 3.96E-03 SOIL-S-1 -- -- -- 2.75E-02 Max
S Metals Chromium 11 : 11 : 11 100 6.20E+00 4.80E+02 1.32E+02 SOIL-S-1 Gamma Use 95% Approximate Gamma UCL 2.92E+02 2.92E+02 UCL

Notes:
BCA - Bias-Corrected Accelerated Bootstrap Method. 
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
FOD - Frequency of detection. 
J - Estimated value.
KM - Kaplan Meier
MLE - Most Likely Exposure. 
NDS - No distribution selected. 
PCB - Polycyclic Biphenyl. 
RME - Reasonable Maximum Exposure. 
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) When FOD = 100% and when too few samples and detects were available to calculate reliable UCLs (g), the mean was calculated using detected results only. When FOD was less than 100%, the nonparametric mean 
      given by ProUCL (see attached output) was used.  All means calculated after results from duplicate samples have been averaged.   
(e) UCL recommended for use by ProUCL Version 4.00.02 (U.S. EPA, 2007).  If more than one UCL was recommended, the higher UCL was used.  See attached output.
(f) UCL on the arithmetic mean for each constituent, after duplicates have been averaged.  Confidence level listed with UCL selected. ProUCL selects the appropriate substitution method for non-detects. 
(g) UCLs calculated where at least 10 samples and at least 5 detects are available.  Where too few samples or detects are available, the maximum detected concentration is used.  ProUCL 4.00.02 recommends 10-15 or more 
      distinct results for the most accurate and reliable UCL calculation. When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to determine appropriate UCLs.
(h) The average is selected as the EPC for lead based on the model used to evaluate lead exposure (Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
         Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake 
         Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(i) Distribution selection shown in attached tables.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\EPCstat_SA2.xls
Revised HHRA

Revision 1, Date Printed:  7/28/2008



Page 1 of 1RAGS PART D TABLE 3.3
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max (c) Mean (d) Location of UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/kg) (mg/kg) (mg/kg) Max Distribution (h) Selected (e) (mg/kg) (mg/kg) Type

River VOCs Acrolein 1 : 1 : 1 100 5.70E-02 5.70E-02 5.7E-02 PDA2 -- -- -- 5.70E-02 Max
River Metals Arsenic 56 : 56 : 56 100 9.80E-01 7.50E+00 2.81E+00 R2AD Lognormal 95% Approximate Gamma UCL 3.16E+00 3.16E+00 UCL
Q - South - Pond (Large) PCBs PCBs, Total 4 : 4 : 4 100 6.82E-01 3.55E+01 9.70E+00 Large Pond 1 -- -- -- 3.55E+01 Max
Q - South - Pond (Small) Pesticide Dieldrin 3 : 3 : 3 100 2.55E-02 J 4.60E-01  J 2.32E-01 Small Pond 1 -- -- -- 4.60E-01 Max
Q - South - Pond (Small) PCBs PCBs, Total 3 : 3 : 3 100 1.88E+00 2.00E+01 1.05E+01 Small Pond 1 -- -- -- 2.00E+01 Max

Notes:
EPC - Exposure point concentration.
FOD - Frequency of detection.  
J - Estimated value.
PCB - Polycyclic Biphenyl. 
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) When FOD = 100% and when too few samples and detects were available to calculate reliable UCLs (g), the mean was calculated using detected results only. When FOD was less than 100%, the nonparametric mean 
      given by ProUCL (see attached output) was used.  All means calculated after results from duplicate samples have been averaged.   
(e) UCL recommended for use by ProUCL Version 4.00.02 (U.S. EPA, 2007).  If more than one UCL was recommended, the higher UCL was used.   See attached output from ProUCL.
(f) UCL on the arithmetic mean for each constituent, after duplicates have been averaged.  Confidence level listed with UCL selected. ProUCL selects the appropriate substitution method for non-detects. 
(g) UCLs calculated where at least 10 samples and at least 5 detects are available.  Where too few samples or detects are available, the maximum detected concentration is used.  ProUCL 4.00.02 recommends 10-15 or more 
      distinct results for the most accurate and reliable UCL calculation. When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to determine appropriate UCLs.
(h) Distribution selection shown in attached tables.
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Page 1 of 1
RAGS PART D TABLE 3.4
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER AND SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME 
Analyte Min (b) Max(c) Mean (d) Location of Distribution UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (i) Selected (e) (mg/L) (mg/L) Type

Q - South - Pond (Large) Metals Aluminum 1 : 4 : 4 25 7.70E+00 J 7.70E+00 J 7.70E+00 Large Pond -- -- -- 7.70E+00 Max
Q - South - Pond (Large) Metals Lead 2 : 4 : 4 50 2.70E-03 J 1.40E-02 8.35E-03 Large Pond -- -- -- 8.35E-03 Average (h)
Q - South - Pond (Large) Metals Manganese 4 : 4 : 4 100 3.90E-02 4.60E-01 1.91E-01 Large Pond -- -- -- 4.60E-01 Max
Q - South - Pond (Small) SVOCs Benzo(a)pyrene 2 : 3 : 3 67 1.50E-03 4.60E-03 J 3.05E-03 Small Pond 3 -- -- -- 4.60E-03 Max
Q - South - Pond (Small) SVOCs Benzo(k)fluoranthene 1 : 3 : 3 33 7.20E-03 J 7.20E-03 J 7.20E-03 Small Pond 3 -- -- -- 7.20E-03 Max
Q - South - Pond (Small) SVOCs Indeno(1,2,3-cd)pyrene 1 : 3 : 3 33 3.00E-03 J 3.00E-03 J 3.00E-03 Small Pond 3 -- -- -- 3.00E-03 Max
Q (Seep) Dioxin Dioxin TEQ-HH 1 : 2 : 2 50 1.17E-07 1.17E-07 1.17E-07 SEEP-Q-1 -- -- -- 1.17E-07 Max
Q (Seep) Metals Aluminum 2 : 2 : 2 100 1.70E+01 1.20E+02 6.85E+01 SEEP-Q-2 -- -- -- 1.20E+02 Max
Q (Seep) Metals Arsenic 2 : 2 : 2 100 2.70E-02 1.20E-01 7.35E-02 SEEP-Q-2 -- -- -- 1.20E-01 Max
Q (Seep) Metals Barium 2 : 2 : 2 100 4.00E-01 3.00E+00 1.70E+00 SEEP-Q-2 -- -- -- 3.00E+00 Max
Q (Seep) Metals Beryllium 2 : 2 : 2 100 8.30E-04 1.20E-02 6.42E-03 SEEP-Q-2 -- -- -- 1.20E-02 Max
Q (Seep) Metals Cadmium 2 : 2 : 2 100 7.30E-04 2.40E-02 1.24E-02 SEEP-Q-2 -- -- -- 2.40E-02 Max
Q (Seep) Metals Chromium 2 : 2 : 2 100 2.20E-02 1.70E-01 9.60E-02 SEEP-Q-2 -- -- -- 1.70E-01 Max
Q (Seep) Metals Lead 2 : 2 : 2 100 1.80E-02 3.30E-01 1.74E-01 SEEP-Q-2 -- -- -- 1.74E-01 Average (h)
Q (Seep) Metals Manganese 2 : 2 : 2 100 5.30E+00 1.40E+01 9.65E+00 SEEP-Q-2 -- -- -- 1.40E+01 Max
Q (Seep) Metals Nickel 2 : 2 : 2 100 2.30E-02 3.50E-01 1.87E-01 SEEP-Q-2 -- -- -- 3.50E-01 Max
Q (Seep) Metals Vanadium 2 : 2 : 2 100 4.40E-02 4.50E-01 2.47E-01 SEEP-Q-2 -- -- -- 4.50E-01 Max
R (Seep) VOCs Benzene 1 : 1 : 1 100 2.70E-01 2.70E-01 2.70E-01 SEEP-R-1 -- -- -- 2.70E-01 Max
R (Seep) VOCs Chlorobenzene 1 : 1 : 1 100 6.40E-01 6.40E-01 6.40E-01 SEEP-R-1 -- -- -- 6.40E-01 Max
R (Seep) SVOCs 1,4-Dichlorobenzene 1 : 1 : 1 100 1.20E-01 1.20E-01 1.20E-01 SEEP-R-1 -- -- -- 1.20E-01 Max
R (Seep) SVOCs 2-Chlorophenol 1 : 1 : 1 100 6.80E-01 6.80E-01 6.80E-01 SEEP-R-1 -- -- -- 6.80E-01 Max
R (Seep) SVOCs 4-Chloroaniline 1 : 1 : 1 100 5.80E+00 5.80E+00 5.80E+00 SEEP-R-1 -- -- -- 5.80E+00 Max
R (Seep) SVOCs Naphthalene 1 : 1 : 1 100 6.20E-01 6.20E-01 6.20E-01 SEEP-R-1 -- -- -- 6.20E-01 Max
R (Seep) Pesticide Heptachlor Epoxide 1 : 1 : 1 100 4.70E-04 J 4.70E-04 J 4.70E-04 SEEP-R-1 -- -- -- 4.70E-04 Max
R (Seep) Metals Aluminum 1 : 1 : 1 100 9.20E+00 9.20E+00 9.20E+00 SEEP-R-1 -- -- -- 9.20E+00 Max
R (Seep) Metals Arsenic 1 : 1 : 1 100 2.40E-02 2.40E-02 2.40E-02 SEEP-R-1 -- -- -- 2.40E-02 Max
R (Seep) Metals Lead 1 : 1 : 1 100 1.40E-02 1.40E-02 1.40E-02 SEEP-R-1 -- -- -- 1.40E-02 Average (h)
R (Seep) Metals Manganese 1 : 1 : 1 100 4.20E+00 4.20E+00 4.20E+00 SEEP-R-1 -- -- -- 4.20E+00 Max
River SVOCs 2,4-Dichlorophenol 11 : 60 : 60 18 1.20E-03 6.90E-02 3.35E-03 R3AU Lognormal 95% KM (BCA) UCL 5.71E-03 5.71E-03 UCL
River SVOCs 4-Chloroaniline 17 : 60 : 60 28 1.20E-03 1.60E-01 8.19E-03 R3AU Lognormal 95% KM (BCA) UCL 1.41E-02 1.41E-02 UCL
River Metals Aluminum 50 : 50 : 50 100 1.50E-01 J 3.80E+00 1.18E+00 Station 5 - PDA5 NDS 95% KM (Chebyshev) UCL 1.70E+00 1.70E+00 UCL
River Metals Manganese 49 : 50 : 50 98 7.70E-02 2.50E-01 1.13E-01 Station 5 - PDA5 NDS 95% KM (Chebyshev) UCL 1.42E-01 1.42E-01 UCL

Notes:
BCA - Bias-Corrected Accelerated Bootstrap Method.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
FOD - Frequency of detection.
J - Estimated value.
KM - Kaplan Meier.
NDS - No distribution selected. 
PCB - Polycyclic Biphenyl. 
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) When FOD = 100% and when too few samples and detects were available to calculate reliable UCLs (g), the mean was calculated using detected results only. When FOD was less than 100%, the nonparametric mean 
      given by ProUCL (see attached output) was used.  All means calculated after results from duplicate samples have been averaged.   
(e) UCL recommended for use by ProUCL Version 4.00.02 (U.S. EPA, 2007).  If more than one UCL was recommended, the higher UCL was used.  See attached output.
(f) UCL on the arithmetic mean for each constituent, after duplicates have been averaged.  Confidence level listed with UCL selected. ProUCL selects the appropriate substitution method for non-detects. 
(g) UCLs calculated where at least 10 samples and at least 5 detects are available.  Where too few samples or detects are available, the maximum detected concentration is used.  ProUCL 4.00.02 recommends 10-15 or more 
      distinct results for the most accurate and reliable UCL calculation. When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to determine appropriate UCLs.
(h) The average is selected as the EPC for lead based on the model used to evaluate lead exposure (Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
         Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake 
         Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(i) Distribution selection shown in attached tables.
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Page 1 of 1RAGS PART D TABLE 3.5
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR FISH TISSUE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of UCL UCL (f) EPC (g) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max Distribution (h) Selected (e) (mg/L) (mg/L) Type

Pond (Site Q) (Black Bullhead Fillet) Pesticide 4,4'-DDT 1 : 1 : 1 100 3.60E-01 3.60E-01 3.60E-01 Black Bullhead - Fillets -- -- -- 3.60E-01 Max
Pond (Site Q) (Black Bullhead Fillet) Pesticide alpha-Chlordane 1 : 1 : 1 100 1.00E-02 J 1.00E-02 J 1.00E-02 Black Bullhead - Fillets -- -- -- 1.00E-02 Max
Pond (Site Q) (Black Bullhead Fillet) Pesticide Dieldrin 1 : 1 : 1 100 1.00E-01 1.00E-01 1.00E-01 Black Bullhead - Fillets -- -- -- 1.00E-01 Max
Pond (Site Q) (Black Bullhead Fillet) PCBs PCBs, Total 1 : 1 : 1 100 3.87E+00 3.87E+00 3.87E+00 Black Bullhead - Fillets -- -- -- 3.87E+00 Max
Pond (Site Q) (Black Bullhead Fillet) Dioxin Dioxin TEQ-HH 1 : 1 : 1 100 2.65E-06 2.65E-06 2.65E-06 Black Bullhead - Fillets -- -- -- 2.65E-06 Max
Pond (Site Q) (Black Bullhead Fillet) Metals Arsenic 1 : 1 : 1 100 7.80E-01 J 7.80E-01 J 7.80E-01 Black Bullhead - Fillets -- -- -- 7.80E-01 Max
Pond (Site Q) (Black Bullhead Fillet) Metals Mercury 1 : 1 : 1 100 2.50E-01 2.50E-01 2.50E-01 Black Bullhead - Fillets -- -- -- 2.50E-01 Max
Pond (Site Q) (Carp Fillet) SVOCs Benzo(a)anthracene 1 : 1 : 1 100 1.40E-01 J 1.40E-01 J 1.40E-01 Carp - Fillets -- -- -- 1.40E-01 Max
Pond (Site Q) (Carp Fillet) SVOCs Benzo(a)pyrene 1 : 1 : 1 100 1.80E-01 J 1.80E-01 J 1.80E-01 Carp - Fillets -- -- -- 1.80E-01 Max
Pond (Site Q) (Carp Fillet) SVOCs bis(2-Ethylhexyl)phthalate 1 : 1 : 1 100 5.00E-01 J 5.00E-01 J 5.00E-01 Carp - Fillets -- -- -- 5.00E-01 Max
Pond (Site Q) (Carp Fillet) SVOCs Dibenzo(a,h)anthracene 1 : 1 : 1 100 1.40E-01 J 1.40E-01 J 1.40E-01 Carp - Fillets -- -- -- 1.40E-01 Max
Pond (Site Q) (Carp Fillet) Pesticide 4,4'-DDT 1 : 1 : 1 100 3.30E-01 3.30E-01 3.30E-01 Carp - Fillets -- -- -- 3.30E-01 Max
Pond (Site Q) (Carp Fillet) Pesticide alpha-Chlordane 1 : 1 : 1 100 1.60E-02 J 1.60E-02 J 1.60E-02 Carp - Fillets -- -- -- 1.60E-02 Max
Pond (Site Q) (Carp Fillet) Pesticide beta-BHC 1 : 1 : 1 100 1.70E-02 J 1.70E-02 J 1.70E-02 Carp - Fillets -- -- -- 1.70E-02 Max
Pond (Site Q) (Carp Fillet) Pesticide Dieldrin 1 : 1 : 1 100 1.90E-01 1.90E-01 1.90E-01 Carp - Fillets -- -- -- 1.90E-01 Max
Pond (Site Q) (Carp Fillet) PCBs PCBs, Total 1 : 1 : 1 100 1.00E+01 1.00E+01 1.00E+01 Carp - Fillets -- -- -- 1.00E+01 Max
Pond (Site Q) (Carp Fillet) Dioxin Dioxin TEQ-HH 1 : 1 : 1 100 1.53E-05 1.53E-05 1.53E-05 Carp - Fillets -- -- -- 1.53E-05 Max
Pond (Site Q) (Carp Fillet) Metals Arsenic 1 : 1 : 1 100 8.20E-01 J 8.20E-01 J 8.20E-01 Carp - Fillets -- -- -- 8.20E-01 Max
River-DDA Dioxin Dioxin TEQ-HH 1 : 1 : 1 100 6.96E-07 6.96E-07 6.96E-07 DDA DA-1 Buffalo Fillet -- -- -- 6.96E-07 Max
River-PDA Dioxin Dioxin TEQ-HH 3 : 3 : 3 100 3.71E-07 5.04E-07 5.83E-07 PDA Buffalo Fillet Comp#3 -- -- -- 5.04E-07 Max
River-UDA Pesticide 4,4'-DDE 1 : 1 : 1 100 1.70E-02 J 1.70E-02 J 1.70E-02 UDA Buffalo Fillet -- -- -- 1.70E-02 Max
River-UDA Pesticide Dieldrin 1 : 1 : 1 100 8.10E-03 J 8.10E-03 J 8.10E-03 UDA Buffalo Fillet -- -- -- 8.10E-03 Max
River-UDA Dioxin Dioxin TEQ-HH 1 : 1 : 1 100 4.42E-06 4.42E-06 4.42E-06 UDA Buffalo Fillet -- -- -- 4.42E-06 Max

Notes:
DDA - Downstream Discharge Area. 
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
FOD - Frequency of detection.  
J - Estimated value.
PCB - Polycyclic Biphenyl. 
PDA - Plume Discharge Area. 
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
UDA - Upstream Discharge Area. 
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) When FOD = 100% and when too few samples and detects were available to calculate reliable UCLs (g), the mean was calculated using detected results only. When FOD was less than 100%, the nonparametric mean 
      given by ProUCL (see attached output) was used.  All means calculated after results from duplicate samples have been averaged.   
(e) UCL recommended for use by ProUCL Version 4.00.02 (U.S. EPA, 2007).  If more than one UCL was recommended, the higher UCL was used.   See attached output from ProUCL.
(f) UCL on the arithmetic mean for each constituent, after duplicates have been averaged.  Confidence level listed with UCL selected. ProUCL selects the appropriate substitution method for non-detects. 
(g) UCLs calculated where at least 10 samples and at least 5 detects are available.  Where too few samples or detects are available, the maximum detected concentration is used.  ProUCL 4.00.02 recommends 10-15 or more 
      distinct results for the most accurate and reliable UCL calculation. When fewer than 10 detects were present in the dataset, the calculations were reviewed individually to determine appropriate UCLs.
(h) Distribution selection shown in attached tables.
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Page 1 of 4RAGS PART D TABLE 3.6
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent cas FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

O - AA-O-1-16 SVOCs Benzo(a)pyrene 50-32-8 1 : 1 : 1 100 1.60E-03 1.60E-03 1.60E-03 AA-O-1 -- -- -- 1.60E-03 Max
O - AA-O-1-16 SVOCs Benzo(b)fluoranthene 205-99-2 1 : 1 : 1 100 1.10E-03 1.10E-03 1.10E-03 AA-O-1 -- -- -- 1.10E-03 Max
O - AA-O-1-16 SVOCs Benzo(k)fluoranthene 207-08-9 1 : 1 : 1 100 1.20E-03 1.20E-03 1.20E-03 AA-O-1 -- -- -- 1.20E-03 Max
O - AA-O-1-16 SVOCs Dibenzo(a,h)anthracene 53-70-3 1 : 1 : 1 100 2.70E-03 2.70E-03 2.70E-03 AA-O-1 -- -- -- 2.70E-03 Max
O - AA-O-1-16 SVOCs Indeno(1,2,3-cd)pyrene 193-39-5 1 : 1 : 1 100 3.00E-03 3.00E-03 3.00E-03 AA-O-1 -- -- -- 3.00E-03 Max
O - AA-O-1-16 Metals Aluminum 7429-90-5 1 : 1 : 1 100 5.00E+00 5.00E+00 5.00E+00 AA-O-1 -- -- -- 5.00E+00 Max
O - AA-O-1-16 Metals Arsenic 7440-38-2 1 : 1 : 1 100 7.00E-02 7.00E-02 7.00E-02 AA-O-1 -- -- -- 7.00E-02 Max
O - AA-O-1-16 Metals Lead 7439-92-1 1 : 1 : 1 100 1.90E-02 1.90E-02 1.90E-02 AA-O-1 -- -- -- 1.90E-02 Average (g)
O - AA-O-1-16 Metals Manganese 7439-96-5 1 : 1 : 1 100 4.10E+00 4.10E+00 4.10E+00 AA-O-1 -- -- -- 4.10E+00 Max
O - GM-19A VOCs Benzene 71-43-2 1 : 1 : 1 100 6.35E-03 6.35E-03 6.35E-03 GM-19A -- -- -- 6.35E-03 Max
O - GM-19A VOCs Tetrachloroethene 127-18-4 1 : 1 : 1 100 1.10E-01 1.10E-01 1.10E-01 GM-19A -- -- -- 1.10E-01 Max
O - GM-19A VOCs Trichloroethene 79-01-6 1 : 1 : 1 100 5.30E-02 5.30E-02 5.30E-02 GM-19A -- -- -- 5.30E-02 Max
O - GM-19A Herbicide Pentachlorophenol 87-86-5 1 : 1 : 1 100 7.75E-02 7.75E-02 7.75E-02 GM-19A -- -- -- 7.75E-02 Max
O - GM-19A PCBs PCBs, Total Total PCBs 1 : 1 : 1 100 2.23E-03 2.23E-03 2.23E-03 GM-19A -- -- -- 2.23E-03 Max
O - GM-19A Metals Manganese 7439-96-5 1 : 1 : 1 100 1.40E+00 1.40E+00 1.40E+00 GM-19A -- -- -- 1.40E+00 Max
O - LEACH-0-1 VOCs Benzene 71-43-2 1 : 1 : 1 100 9.20E-01 9.20E-01 9.20E-01 LEACH-O-1 -- -- -- 9.20E-01 Max
O - LEACH-0-1 VOCs Chlorobenzene 108-90-7 1 : 1 : 1 100 1.70E+00 J 1.70E+00 J 1.70E+00 LEACH-O-1 -- -- -- 1.70E+00 Max
O - LEACH-0-1 SVOCs 2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100 3.80E-01 3.80E-01 3.80E-01 LEACH-O-1 -- -- -- 3.80E-01 Max
O - LEACH-0-1 SVOCs 2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100 3.20E-01 3.20E-01 3.20E-01 LEACH-O-1 -- -- -- 3.20E-01 Max
O - LEACH-0-1 SVOCs 2-Chlorophenol 95-57-8 1 : 1 : 1 100 3.30E-01 3.30E-01 3.30E-01 LEACH-O-1 -- -- -- 3.30E-01 Max
O - LEACH-0-1 SVOCs 2-Nitroaniline 88-74-4 1 : 1 : 1 100 2.60E-01 2.60E-01 2.60E-01 LEACH-O-1 -- -- -- 2.60E-01 Max
O - LEACH-0-1 SVOCs 3&4Methylphenol 106-44-5 1 : 1 : 1 100 6.40E-01 6.40E-01 6.40E-01 LEACH-O-1 -- -- -- 6.40E-01 Max
O - LEACH-0-1 SVOCs 4-Chloroaniline 106-47-8 1 : 1 : 1 100 4.20E+00 4.20E+00 4.20E+00 LEACH-O-1 -- -- -- 4.20E+00 Max
O - LEACH-0-1 SVOCs 4-Nitroaniline 100-01-6 1 : 1 : 1 100 7.00E-01 7.00E-01 7.00E-01 LEACH-O-1 -- -- -- 7.00E-01 Max
O - LEACH-0-1 SVOCs Naphthalene 91-20-3 1 : 1 : 1 100 5.70E-01 5.70E-01 5.70E-01 LEACH-O-1 -- -- -- 5.70E-01 Max
O - LEACH-0-1 SVOCs Nitrobenzene 98-95-3 1 : 1 : 1 100 8.00E-02 8.00E-02 8.00E-02 LEACH-O-1 -- -- -- 8.00E-02 Max
O - LEACH-0-1 SVOCs Phenol 108-95-2 1 : 1 : 1 100 3.80E+00 3.80E+00 3.80E+00 LEACH-O-1 -- -- -- 3.80E+00 Max
O - LEACH-0-1 Pesticide beta-BHC 319-85-7 1 : 1 : 1 100 2.50E-03 J 2.50E-03 J 2.50E-03 LEACH-O-1 -- -- -- 2.50E-03 Max
O - LEACH-0-1 Herbicide 2,4,5-T 93-76-5 1 : 1 : 1 100 4.80E-01 4.80E-01 4.80E-01 LEACH-O-1 -- -- -- 4.80E-01 Max
O - LEACH-0-1 Herbicide 2,4-D 94-75-7 1 : 1 : 1 100 9.30E-01 J 9.30E-01 J 9.30E-01 LEACH-O-1 -- -- -- 9.30E-01 Max
O - LEACH-0-1 Herbicide Pentachlorophenol 87-86-5 1 : 1 : 1 100 7.80E-01 J 7.80E-01 J 7.80E-01 LEACH-O-1 -- -- -- 7.80E-01 Max
O - LEACH-0-1 PCBs PCBs, Total Total PCBs 1 : 1 : 1 100 5.49E-02 5.49E-02 5.49E-02 LEACH-O-1 -- -- -- 5.49E-02 Max
O - LEACH-0-1 Dioxin Dioxin TEQ-HH Dioxin TEQ-HH 1 : 1 : 1 100 7.20E-07 7.20E-07 7.20E-07 LEACH-O-1 -- -- -- 7.20E-07 Max
O - LEACH-0-1 Metals Arsenic 7440-38-2 1 : 1 : 1 100 2.80E-02 2.80E-02 2.80E-02 LEACH-O-1 -- -- -- 2.80E-02 Max
O - LEACH-0-1 Metals Manganese 7439-96-5 1 : 1 : 1 100 1.80E+01 1.80E+01 1.80E+01 LEACH-O-1 -- -- -- 1.80E+01 Max
O - LEACH-0-1 Metals Thallium 7440-28-0 1 : 1 : 1 100 3.70E-03 3.70E-03 3.70E-03 LEACH-O-1 -- -- -- 3.70E-03 Max
O - SA2-MW-4-S VOCs Benzene 71-43-2 1 : 1 : 1 100 4.40E+00 4.40E+00 4.40E+00 SA2-MW-4-S -- -- -- 4.40E+00 Max
O - SA2-MW-4-S VOCs Chlorobenzene 108-90-7 1 : 1 : 1 100 1.10E+01 1.10E+01 1.10E+01 SA2-MW-4-S -- -- -- 1.10E+01 Max
O - SA2-MW-4-S VOCs Chloroethane 75-00-3 1 : 1 : 1 100 6.50E-01 6.50E-01 6.50E-01 SA2-MW-4-S -- -- -- 6.50E-01 Max
O - SA2-MW-4-S SVOCs 1,4-Dioxane 123-91-1 1 : 1 : 1 100 4.40E-03 4.40E-03 4.40E-03 SA2-MW-4-S -- -- -- 4.40E-03 Max
O - SA2-MW-4-S SVOCs 2-Chlorophenol 95-57-8 1 : 1 : 1 100 5.50E-02 5.50E-02 5.50E-02 SA2-MW-4-S -- -- -- 5.50E-02 Max
O - SA2-MW-4-S SVOCs 4-Chlorophenol 106-48-9 1 : 1 : 1 100 5.70E-02 5.70E-02 5.70E-02 SA2-MW-4-S -- -- -- 5.70E-02 Max
O - SA2-MW-4-S Metals Arsenic 7440-38-2 1 : 1 : 1 100 9.70E-02 9.70E-02 9.70E-02 SA2-MW-4-S -- -- -- 9.70E-02 Max
O - SA2-MW-4-S Metals Manganese 7439-96-5 1 : 1 : 1 100 4.60E+00 4.60E+00 4.60E+00 SA2-MW-4-S -- -- -- 4.60E+00 Max
Q Central - SA-Q-5 Metals Arsenic 7440-38-2 1 : 1 : 1 100 1.30E-01 1.30E-01 1.30E-01 SA-Q-5 -- -- -- 1.30E-01 Max
Q Central - SA-Q-5 Metals Manganese 7439-96-5 1 : 1 : 1 100 5.90E+00 5.90E+00 5.90E+00 SA-Q-5 -- -- -- 5.90E+00 Max
Q North - LEACH-Q-1 VOCs 1,2-Dichloroethane 107-06-2 5 : 5 : 5 100 1.20E+00 2.30E+00 1.95E+00 LEACH-Q-1 -- -- -- 2.30E+00 Max
Q North - LEACH-Q-1 VOCs Benzene 71-43-2 5 : 5 : 5 100 3.50E-01 5.10E-01 4.39E-01 LEACH-Q-1 -- -- -- 5.10E-01 Max
Q North - LEACH-Q-1 VOCs Chlorobenzene 108-90-7 5 : 5 : 5 100 9.00E-01 1.80E+00 1.39E+00 LEACH-Q-1 -- -- -- 1.80E+00 Max
Q North - LEACH-Q-1 VOCs Dichloromethane 75-09-2 5 : 5 : 5 100 3.40E-02 5.50E-02 4.63E-02 LEACH-Q-1 -- -- -- 5.50E-02 Max
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Page 2 of 4RAGS PART D TABLE 3.6
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent cas FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

Q North - LEACH-Q-1 VOCs Tetrachloroethene 127-18-4 5 : 5 : 5 100 8.25E-02 1.40E-01 1.07E-01 LEACH-Q-1 -- -- -- 1.40E-01 Max
Q North - LEACH-Q-1 VOCs Toluene 108-88-3 5 : 5 : 5 100 9.25E-01 J 1.20E+00 1.07E+00 LEACH-Q-1, LEACH-Q-1 -- -- -- 1.20E+00 Max
Q North - LEACH-Q-1 VOCs Trichloroethene 79-01-6 5 : 5 : 5 100 1.80E-02 3.00E-02 2.18E-02 LEACH-Q-1 -- -- -- 3.00E-02 Max
Q North - LEACH-Q-1 VOCs Vinyl chloride 75-01-4 2 : 4 : 5 50 4.10E-03 5.60E-03 4.85E-03 LEACH-Q-1 -- -- -- 5.60E-03 Max
Q North - LEACH-Q-1 SVOCs 1,4-Dichlorobenzene 106-46-7 1 : 4 : 5 25 8.15E-02 8.15E-02 8.15E-02 LEACH-Q-1 -- -- -- 8.15E-02 Max
Q North - LEACH-Q-1 SVOCs 2,4,6-Trichlorophenol 88-06-2 5 : 5 : 5 100 9.80E+00 1.40E+01 J 1.21E+01 LEACH-Q-1 -- -- -- 1.40E+01 Max
Q North - LEACH-Q-1 SVOCs 2,4-Dichlorophenol 120-83-2 5 : 5 : 5 100 9.80E+01 1.80E+02 1.47E+02 LEACH-Q-1 -- -- -- 1.80E+02 Max
Q North - LEACH-Q-1 SVOCs 2,4-Dimethylphenol 105-67-9 3 : 4 : 4 75 2.40E-01 3.10E-01 2.63E-01 LEACH-Q-1 -- -- -- 3.10E-01 Max
Q North - LEACH-Q-1 SVOCs 2-Chlorophenol 95-57-8 5 : 5 : 5 100 5.00E+00 1.30E+01 J 8.96E+00 LEACH-Q-1 -- -- -- 1.30E+01 Max
Q North - LEACH-Q-1 SVOCs 2-Nitroaniline 88-74-4 5 : 5 : 5 100 8.00E+00 2.20E+01 1.72E+01 LEACH-Q-1 -- -- -- 2.20E+01 Max
Q North - LEACH-Q-1 SVOCs 3&4Methylphenol 106-44-5 5 : 5 : 5 100 8.20E-01 2.60E+00 J 1.78E+00 LEACH-Q-1 -- -- -- 2.60E+00 Max
Q North - LEACH-Q-1 SVOCs 4-Chloroaniline 106-47-8 4 : 5 : 5 80 9.30E+00 1.50E+01 J 1.24E+01 LEACH-Q-1 -- -- -- 1.50E+01 Max
Q North - LEACH-Q-1 SVOCs 4-Nitroaniline 100-01-6 4 : 5 : 5 80 1.07E+00 3.10E+00 2.00E+00 LEACH-Q-1 -- -- -- 3.10E+00 Max
Q North - LEACH-Q-1 SVOCs 4-Nitrophenol 100-02-7 1 : 5 : 5 20 5.70E-01 5.70E-01 5.70E-01 LEACH-Q-1 -- -- -- 5.70E-01 Max
Q North - LEACH-Q-1 SVOCs Dibenzo(a,h)anthracene 53-70-3 1 : 5 : 5 20 9.60E-03 9.60E-03 9.60E-03 LEACH-Q-1 -- -- -- 9.60E-03 Max
Q North - LEACH-Q-1 SVOCs Dinoseb 88-85-7 1 : 5 : 5 20 4.50E-01 4.50E-01 4.50E-01 LEACH-Q-1 -- -- -- 4.50E-01 Max
Q North - LEACH-Q-1 SVOCs Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 5 25 9.00E-03 9.00E-03 9.00E-03 LEACH-Q-1 -- -- -- 9.00E-03 Max
Q North - LEACH-Q-1 SVOCs Naphthalene 91-20-3 3 : 4 : 5 75 1.20E+00 1.90E+00 1.47E+00 LEACH-Q-1 -- -- -- 1.90E+00 Max
Q North - LEACH-Q-1 SVOCs Nitrobenzene 98-95-3 5 : 5 : 5 100 8.10E-01 1.70E+00 1.42E+00 LEACH-Q-1, LEACH-Q-1 -- -- -- 1.70E+00 Max
Q North - LEACH-Q-1 SVOCs N-Nitrosodiphenylamine 86-30-6 1 : 5 : 5 20 2.40E-02 2.40E-02 2.40E-02 LEACH-Q-1 -- -- -- 2.40E-02 Max
Q North - LEACH-Q-1 SVOCs Phenol 108-95-2 5 : 5 : 5 100 4.00E+00 J 1.90E+01 J 1.05E+01 LEACH-Q-1 -- -- -- 1.90E+01 Max
Q North - LEACH-Q-1 Pesticide beta-BHC 319-85-7 2 : 4 : 4 50 1.35E-02 J 1.70E-02 J 1.53E-02 LEACH-Q-1 -- -- -- 1.70E-02 Max
Q North - LEACH-Q-1 Pesticide Endrin Ketone 53494-70-5 1 : 4 : 4 25 3.20E-03 J 3.20E-03 J 3.20E-03 LEACH-Q-1 -- -- -- 3.20E-03 Max
Q North - LEACH-Q-1 Herbicide 2,4,5-T 93-76-5 1 : 5 : 5 20 3.10E-01 J 3.10E-01 J 3.10E-01 LEACH-Q-1 -- -- -- 3.10E-01 Max
Q North - LEACH-Q-1 Herbicide 2,4-D 94-75-7 4 : 5 : 5 80 4.30E+01 1.40E+02 8.20E+01 LEACH-Q-1 -- -- -- 1.40E+02 Max
Q North - LEACH-Q-1 Herbicide Dicamba 1918-00-9 1 : 5 : 5 20 4.55E-01 4.55E-01 4.55E-01 LEACH-Q-1 -- -- -- 4.55E-01 Max
Q North - LEACH-Q-1 Herbicide Dichlorprop 120-36-5 3 : 5 : 5 60 1.10E+00 1.35E+00 1.22E+00 LEACH-Q-1 -- -- -- 1.35E+00 Max
Q North - LEACH-Q-1 Herbicide Pentachlorophenol 87-86-5 4 : 5 : 5 80 5.00E-01 6.30E+00 J 2.99E+00 LEACH-Q-1 -- -- -- 6.30E+00 Max
Q North - LEACH-Q-1 PCBs PCBs, Total Total PCBs 4 : 4 : 4 100 1.25E-03 4.79E-02 1.67E-02 LEACH-Q-1 -- -- -- 4.79E-02 Max
Q North - LEACH-Q-1 Dioxin Dioxin TEQ-HH Dioxin TEQ-HH 4 : 4 : 4 100 2.14E-08 1.58E-06 4.75E-07 LEACH-Q-1 -- -- -- 1.58E-06 Max
Q North - LEACH-Q-1 Metals Aluminum 7429-90-5 5 : 5 : 5 100 4.00E-02 3.60E+01 9.03E+00 LEACH-Q-1 -- -- -- 3.60E+01 Max
Q North - LEACH-Q-1 Metals Antimony 7440-36-0 5 : 5 : 5 100 1.10E-02 3.90E-02 2.08E-02 LEACH-Q-1 -- -- -- 3.90E-02 Max
Q North - LEACH-Q-1 Metals Arsenic 7440-38-2 2 : 5 : 5 40 9.90E-03 J 5.80E-02 3.40E-02 LEACH-Q-1 -- -- -- 5.80E-02 Max
Q North - LEACH-Q-1 Metals Barium 7440-39-3 5 : 5 : 5 100 5.80E-02 5.60E+00 J 1.33E+00 LEACH-Q-1 -- -- -- 5.60E+00 Max
Q North - LEACH-Q-1 Metals Cadmium 7440-43-9 2 : 5 : 5 40 5.90E-03 2.30E-02 1.45E-02 LEACH-Q-1 -- -- -- 2.30E-02 Max
Q North - LEACH-Q-1 Metals Chromium 7440-47-3 5 : 5 : 5 100 1.30E-02 2.30E-01 J 6.58E-02 LEACH-Q-1 -- -- -- 2.30E-01 Max
Q North - LEACH-Q-1 Metals Copper 7440-50-8 3 : 5 : 5 60 2.30E-03 6.60E+00 2.37E+00 LEACH-Q-1 -- -- -- 6.60E+00 Max
Q North - LEACH-Q-1 Metals Lead 7439-92-1 2 : 5 : 5 40 4.15E-01 J 2.80E+00 1.61E+00 LEACH-Q-1 -- -- -- 1.61E+00 Average (g)
Q North - LEACH-Q-1 Metals Manganese 7439-96-5 5 : 5 : 5 100 1.40E+00 2.30E+00 1.89E+00 LEACH-Q-1 -- -- -- 2.30E+00 Max
Q North - LEACH-Q-1 Metals Mercury 7439-97-6 2 : 5 : 5 40 1.90E-03 5.90E-03 J 3.90E-03 LEACH-Q-1 -- -- -- 5.90E-03 Max
Q North - LEACH-Q-1 Metals Nickel 7440-02-0 5 : 5 : 5 100 3.00E-01 1.85E+00 8.04E-01 LEACH-Q-1 -- -- -- 1.85E+00 Max
Q North - LEACH-Q-1 Metals Vanadium 7440-62-2 5 : 5 : 5 100 1.80E-02 3.10E-01 9.65E-02 LEACH-Q-1 -- -- -- 3.10E-01 Max
Q North - LEACH-Q-1 Metals Zinc 7440-66-6 5 : 5 : 5 100 6.50E+00 2.20E+01 1.27E+01 LEACH-Q-1 -- -- -- 2.20E+01 Max
Q South - AA-Q-10-18 Herbicide Pentachlorophenol 87-86-5 1 : 1 : 1 100 5.20E-03 5.20E-03 5.20E-03 AA-Q-10 -- -- -- 5.20E-03 Max
Q South - AA-Q-10-18 Metals Aluminum 7429-90-5 1 : 1 : 1 100 1.35E+01 1.35E+01 1.35E+01 AA-Q-10 -- -- -- 1.35E+01 Max
Q South - AA-Q-10-18 Metals Arsenic 7440-38-2 1 : 1 : 1 100 1.40E-02 1.40E-02 1.40E-02 AA-Q-10 -- -- -- 1.40E-02 Max
Q South - AA-Q-10-18 Metals Chromium 7440-47-3 1 : 1 : 1 100 1.30E-01 1.30E-01 1.30E-01 AA-Q-10 -- -- -- 1.30E-01 Max
Q South - AA-Q-10-18 Metals Lead 7439-92-1 1 : 1 : 1 100 2.75E-02 2.75E-02 2.75E-02 AA-Q-10 -- -- -- 2.75E-02 Average (g)
Q South - AA-Q-10-18 Metals Nickel 7440-02-0 1 : 1 : 1 100 1.25E-01 1.25E-01 1.25E-01 AA-Q-10 -- -- -- 1.25E-01 Max
R - B-24A VOCs 1,2-Dichloroethane 107-06-2 1 : 1 : 1 100 2.20E-01 2.20E-01 2.20E-01 B-24A -- -- -- 2.20E-01 Max
R - B-24A VOCs Acetone 67-64-1 1 : 1 : 1 100 2.20E+01 2.20E+01 2.20E+01 B-24A -- -- -- 2.20E+01 Max
R - B-24A VOCs Benzene 71-43-2 1 : 1 : 1 100 8.30E-01 8.30E-01 8.30E-01 B-24A -- -- -- 8.30E-01 Max
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Page 3 of 4RAGS PART D TABLE 3.6
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent cas FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

R - B-24A VOCs Chlorobenzene 108-90-7 1 : 1 : 1 100 1.00E+00 1.00E+00 1.00E+00 B-24A -- -- -- 1.00E+00 Max
R - B-24A VOCs Dichloromethane 75-09-2 1 : 1 : 1 100 1.40E-01 1.40E-01 1.40E-01 B-24A -- -- -- 1.40E-01 Max
R - B-24A SVOCs 2,4,5-Trichlorophenol 95-95-4 1 : 1 : 1 100 1.30E+01 1.30E+01 1.30E+01 B-24A -- -- -- 1.30E+01 Max
R - B-24A SVOCs 2,4,6-Trichlorophenol 88-06-2 1 : 1 : 1 100 1.50E+01 1.50E+01 1.50E+01 B-24A -- -- -- 1.50E+01 Max
R - B-24A SVOCs 2,4-Dichlorophenol 120-83-2 1 : 1 : 1 100 2.10E+01 2.10E+01 2.10E+01 B-24A -- -- -- 2.10E+01 Max
R - B-24A SVOCs 2-Chlorophenol 95-57-8 1 : 1 : 1 100 1.40E+02 1.40E+02 1.40E+02 B-24A -- -- -- 1.40E+02 Max
R - B-24A SVOCs 3&4Methylphenol 106-44-5 1 : 1 : 1 100 1.80E+00 1.80E+00 1.80E+00 B-24A -- -- -- 1.80E+00 Max
R - B-24A SVOCs Nitrobenzene 98-95-3 1 : 1 : 1 100 1.30E+00 1.30E+00 1.30E+00 B-24A -- -- -- 1.30E+00 Max
R - B-24A SVOCs Phenol 108-95-2 1 : 1 : 1 100 1.00E+02 1.00E+02 1.00E+02 B-24A -- -- -- 1.00E+02 Max
R - B-24A Herbicide 2,4-D 94-75-7 1 : 1 : 1 100 4.10E+01 4.10E+01 4.10E+01 B-24A -- -- -- 4.10E+01 Max
R - B-24A Herbicide Dichlorprop 120-36-5 1 : 1 : 1 100 3.40E+00 3.40E+00 3.40E+00 B-24A -- -- -- 3.40E+00 Max
R - B-24A Metals Arsenic 7440-38-2 1 : 1 : 1 100 3.20E-02 3.20E-02 3.20E-02 B-24A -- -- -- 3.20E-02 Max
R - B-24A Metals Chromium 7440-47-3 1 : 1 : 1 100 1.10E-01 1.10E-01 1.10E-01 B-24A -- -- -- 1.10E-01 Max
R - B-24A Metals Manganese 7439-96-5 1 : 1 : 1 100 2.70E+00 2.70E+00 2.70E+00 B-24A -- -- -- 2.70E+00 Max
R - LEACH-R-1 VOCs 1,1,2-Trichloroethane 79-00-5 1 : 4 : 4 25 1.20E-01 1.20E-01 1.20E-01 LEACH-R-1 -- -- -- 1.20E-01 Max
R - LEACH-R-1 VOCs 1,1-Dichloroethylene 75-35-4 2 : 4 : 4 50 1.80E-01 3.10E-01 2.45E-01 LEACH-R-1 -- -- -- 3.10E-01 Max
R - LEACH-R-1 VOCs 1,2-Dichloroethane 107-06-2 4 : 4 : 4 100 4.70E+01 1.97E+03 5.31E+02 LEACH-R-1 -- -- -- 1.97E+03 Max
R - LEACH-R-1 VOCs 1,2-Dichloroethene (total) 540-59-0 4 : 4 : 4 100 1.30E+01 1.20E+03 3.12E+02 LEACH-R-1 -- -- -- 1.20E+03 Max
R - LEACH-R-1 VOCs 1,2-Dichloropropane 78-87-5 1 : 4 : 4 25 1.00E-02 1.00E-02 1.00E-02 LEACH-R-1 -- -- -- 1.00E-02 Max
R - LEACH-R-1 VOCs 2-Butanone 78-93-3 3 : 4 : 4 75 7.90E+00 1.20E+01 9.72E+00 LEACH-R-1 -- -- -- 1.20E+01 Max
R - LEACH-R-1 VOCs 4-Methyl-2-pentanone 108-10-1 1 : 4 : 4 25 2.10E+00 2.10E+00 2.10E+00 LEACH-R-1 -- -- -- 2.10E+00 Max
R - LEACH-R-1 VOCs Acetone 67-64-1 3 : 4 : 4 75 3.20E+01 8.00E+01 5.10E+01 LEACH-R-1 -- -- -- 8.00E+01 Max
R - LEACH-R-1 VOCs Benzene 71-43-2 4 : 4 : 4 100 5.90E+00 1.47E+03 3.72E+02 LEACH-R-1 -- -- -- 1.47E+03 Max
R - LEACH-R-1 VOCs Chlorobenzene 108-90-7 4 : 4 : 4 100 1.10E+00 1.03E+03 2.59E+02 LEACH-R-1 -- -- -- 1.03E+03 Max
R - LEACH-R-1 VOCs Chloroform 67-66-3 4 : 4 : 4 100 2.00E+00 3.07E+02 7.85E+01 LEACH-R-1 -- -- -- 3.07E+02 Max
R - LEACH-R-1 VOCs Chloromethane 74-87-3 1 : 4 : 4 25 1.51E+02 1.51E+02 1.51E+02 LEACH-R-1 -- -- -- 1.51E+02 Max
R - LEACH-R-1 VOCs Dichloromethane 75-09-2 3 : 4 : 4 75 1.90E+00 2.50E+00 2.28E+00 LEACH-R-1 -- -- -- 2.50E+00 Max
R - LEACH-R-1 VOCs Ethylbenzene 100-41-4 2 : 4 : 4 50 1.70E-01 3.67E+02 1.83E+02 LEACH-R-1 -- -- -- 3.67E+02 Max
R - LEACH-R-1 VOCs Tetrachloroethene 127-18-4 4 : 4 : 4 100 1.80E+01 6.87E+04 1.72E+04 LEACH-R-1 -- -- -- 6.87E+04 Max
R - LEACH-R-1 VOCs Toluene 108-88-3 4 : 4 : 4 100 1.60E+01 1.73E+04 4.35E+03 LEACH-R-1 -- -- -- 1.73E+04 Max
R - LEACH-R-1 VOCs Trichloroethene 79-01-6 4 : 4 : 4 100 1.00E+02 7.97E+04 2.00E+04 LEACH-R-1 -- -- -- 7.97E+04 Max
R - LEACH-R-1 VOCs Vinyl chloride 75-01-4 1 : 4 : 4 25 1.50E-01 1.50E-01 1.50E-01 LEACH-R-1 -- -- -- 1.50E-01 Max
R - LEACH-R-1 VOCs Xylenes, Total 1330-20-7 3 : 4 : 4 75 4.70E-01 J 1.07E+03 3.56E+02 LEACH-R-1 -- -- -- 1.07E+03 Max
R - LEACH-R-1 SVOCs 1,2,4-Trichlorobenzene 120-82-1 1 : 4 : 4 25 2.77E+01 2.77E+01 2.77E+01 LEACH-R-1 -- -- -- 2.77E+01 Max
R - LEACH-R-1 SVOCs 1,2-Dichlorobenzene 95-50-1 2 : 4 : 4 50 2.70E+00 2.33E+01 1.30E+01 LEACH-R-1 -- -- -- 2.33E+01 Max
R - LEACH-R-1 SVOCs 1,4-Dichlorobenzene 106-46-7 2 : 4 : 4 50 7.60E+00 3.77E+01 2.26E+01 LEACH-R-1 -- -- -- 3.77E+01 Max
R - LEACH-R-1 SVOCs 2,4,6-Trichlorophenol 88-06-2 3 : 4 : 4 75 3.00E-01 3.23E+01 1.23E+01 LEACH-R-1 -- -- -- 3.23E+01 Max
R - LEACH-R-1 SVOCs 2,4-Dichlorophenol 120-83-2 3 : 4 : 4 75 5.20E-01 2.43E+01 J 9.58E+00 LEACH-R-1 -- -- -- 2.43E+01 Max
R - LEACH-R-1 SVOCs 2,4-Dimethylphenol 105-67-9 2 : 4 : 4 50 1.02E+00 1.90E+01 1.00E+01 LEACH-R-1 -- -- -- 1.90E+01 Max
R - LEACH-R-1 SVOCs 2-Chlorophenol 95-57-8 4 : 4 : 4 100 1.10E+01 1.09E+02 J 3.86E+01 LEACH-R-1 -- -- -- 1.09E+02 Max
R - LEACH-R-1 SVOCs 2-Methylnaphthalene 91-57-6 2 : 4 : 4 50 8.20E-01 1.62E+01 8.53E+00 LEACH-R-1 -- -- -- 1.62E+01 Max
R - LEACH-R-1 SVOCs 2-Methylphenol 95-48-7 1 : 4 : 4 25 1.55E+01 1.55E+01 1.55E+01 LEACH-R-1 -- -- -- 1.55E+01 Max
R - LEACH-R-1 SVOCs 2-Nitroaniline 88-74-4 3 : 4 : 4 75 6.90E+00 4.87E+01 J 2.10E+01 LEACH-R-1 -- -- -- 4.87E+01 Max
R - LEACH-R-1 SVOCs 3&4Methylphenol 106-44-5 4 : 4 : 4 100 4.50E+00 2.59E+01 J 1.12E+01 LEACH-R-1 -- -- -- 2.59E+01 Max
R - LEACH-R-1 SVOCs 3,3'-Dichlorobenzidine 91-94-1 1 : 4 : 4 25 2.40E-01 2.40E-01 2.40E-01 LEACH-R-1 -- -- -- 2.40E-01 Max
R - LEACH-R-1 SVOCs 4-Chloroaniline 106-47-8 4 : 4 : 4 100 2.00E+01 5.39E+02 J 1.75E+02 LEACH-R-1 -- -- -- 5.39E+02 Max
R - LEACH-R-1 SVOCs 4-Nitroaniline 100-01-6 3 : 4 : 4 75 1.80E+01 5.40E+01 J 4.13E+01 LEACH-R-1 -- -- -- 5.40E+01 Max
R - LEACH-R-1 SVOCs Benzo(a)pyrene 50-32-8 1 : 4 : 4 25 1.80E-01 1.80E-01 1.80E-01 LEACH-R-1 -- -- -- 1.80E-01 Max
R - LEACH-R-1 SVOCs Benzo(b)fluoranthene 205-99-2 1 : 4 : 4 25 1.42E+01 1.42E+01 1.42E+01 LEACH-R-1 -- -- -- 1.42E+01 Max
R - LEACH-R-1 SVOCs Benzo(g,h,i)perylene 191-24-2 3 : 4 : 4 75 2.00E-01 1.42E+01 5.27E+00 LEACH-R-1 -- -- -- 1.42E+01 Max
R - LEACH-R-1 SVOCs Benzo(k)fluoranthene 207-08-9 2 : 4 : 4 50 2.00E-01 1.41E+01 7.13E+00 LEACH-R-1 -- -- -- 1.41E+01 Max
R - LEACH-R-1 SVOCs Benzyl Butyl Phthalate 85-68-7 2 : 4 : 4 50 1.20E+01 J 6.67E+01 3.93E+01 LEACH-R-1 -- -- -- 6.67E+01 Max
R - LEACH-R-1 SVOCs bis(2-Ethylhexyl)phthalate 117-81-7 1 : 4 : 4 25 1.20E+00 1.20E+00 1.20E+00 LEACH-R-1 -- -- -- 1.20E+00 Max
R - LEACH-R-1 SVOCs Chrysene 218-01-9 1 : 4 : 4 25 1.40E+00 1.40E+00 1.40E+00 LEACH-R-1 -- -- -- 1.40E+00 Max
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Page 4 of 4RAGS PART D TABLE 3.6
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW GROUNDWATER AND LEACHATE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent cas FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

R - LEACH-R-1 SVOCs Dibenzo(a,h)anthracene 53-70-3 1 : 4 : 4 25 1.90E-01 1.90E-01 1.90E-01 LEACH-R-1 -- -- -- 1.90E-01 Max
R - LEACH-R-1 SVOCs Diethyl Phthalate 84-66-2 3 : 4 : 4 75 2.30E+00 1.26E+02 J 5.24E+01 LEACH-R-1 -- -- -- 1.26E+02 Max
R - LEACH-R-1 SVOCs Di-n-butylphthalate 84-74-2 3 : 4 : 4 75 1.93E+00 6.67E+01 2.82E+01 LEACH-R-1 -- -- -- 6.67E+01 Max
R - LEACH-R-1 SVOCs Di-n-octylphthalate 117-84-0 3 : 4 : 4 75 2.40E-01 2.40E+01 8.88E+00 LEACH-R-1 -- -- -- 2.40E+01 Max
R - LEACH-R-1 SVOCs Indeno(1,2,3-cd)pyrene 193-39-5 1 : 4 : 4 25 2.80E-01 2.80E-01 2.80E-01 LEACH-R-1 -- -- -- 2.80E-01 Max
R - LEACH-R-1 SVOCs Naphthalene 91-20-3 1 : 4 : 4 25 5.60E+00 5.60E+00 5.60E+00 LEACH-R-1 -- -- -- 5.60E+00 Max
R - LEACH-R-1 SVOCs N-Nitrosodiphenylamine 86-30-6 2 : 4 : 4 50 1.30E+00 1.90E+01 1.02E+01 LEACH-R-1 -- -- -- 1.90E+01 Max
R - LEACH-R-1 SVOCs Phenol 108-95-2 4 : 4 : 4 100 6.80E+02 3.43E+03 J 1.64E+03 LEACH-R-1 -- -- -- 3.43E+03 Max
R - LEACH-R-1 Pesticide 4,4'-DDT 50-29-3 2 : 4 : 4 50 2.10E-01 J 8.20E-01 J 5.15E-01 LEACH-R-1 -- -- -- 8.20E-01 Max
R - LEACH-R-1 Pesticide beta-BHC 319-85-7 2 : 4 : 4 50 2.00E-01 J 3.40E-01 2.70E-01 LEACH-R-1 -- -- -- 3.40E-01 Max
R - LEACH-R-1 Pesticide Dieldrin 60-57-1 1 : 4 : 4 25 1.90E-01 J 1.90E-01 J 1.90E-01 LEACH-R-1 -- -- -- 1.90E-01 Max
R - LEACH-R-1 Pesticide gamma-BHC (Lindane) 58-89-9 1 : 4 : 4 25 2.80E-02 J 2.80E-02 J 2.80E-02 LEACH-R-1 -- -- -- 2.80E-02 Max
R - LEACH-R-1 Pesticide Heptachlor 76-44-8 1 : 4 : 4 25 2.10E-01 J 2.10E-01 J 2.10E-01 LEACH-R-1 -- -- -- 2.10E-01 Max
R - LEACH-R-1 Herbicide 2,4,5-T 93-76-5 2 : 4 : 4 50 6.60E-02 J 1.14E+00 6.03E-01 LEACH-R-1 -- -- -- 1.14E+00 Max
R - LEACH-R-1 Herbicide 2,4,5-TP (Silvex) 93-72-1 1 : 4 : 4 25 6.90E-02 J 6.90E-02 J 6.90E-02 LEACH-R-1 -- -- -- 6.90E-02 Max
R - LEACH-R-1 Herbicide 2,4-D 94-75-7 2 : 4 : 4 50 3.80E+00 9.70E+00 6.75E+00 LEACH-R-1 -- -- -- 9.70E+00 Max
R - LEACH-R-1 Herbicide 2,4-DB 94-82-6 2 : 4 : 4 50 1.50E-01 J 8.13E+00 J 4.14E+00 LEACH-R-1 -- -- -- 8.13E+00 Max
R - LEACH-R-1 Herbicide Dichlorprop 120-36-5 1 : 4 : 4 25 8.00E-01 J 8.00E-01 J 8.00E-01 LEACH-R-1 -- -- -- 8.00E-01 Max
R - LEACH-R-1 Herbicide MCPA 94-74-6 1 : 4 : 4 25 1.09E+03 J 1.09E+03 J 1.09E+03 LEACH-R-1 -- -- -- 1.09E+03 Max
R - LEACH-R-1 Herbicide MCPP 93-65-2 1 : 4 : 4 25 4.50E+00 J 4.50E+00 J 4.50E+00 LEACH-R-1 -- -- -- 4.50E+00 Max
R - LEACH-R-1 Herbicide Pentachlorophenol 87-86-5 2 : 4 : 4 50 9.40E-02 7.10E-01 4.02E-01 LEACH-R-1 -- -- -- 7.10E-01 Max
R - LEACH-R-1 PCBs PCBs, Total Total PCBs 4 : 4 : 4 100 4.06E+00 1.75E+02 8.90E+01 LEACH-R-1 -- -- -- 1.75E+02 Max
R - LEACH-R-1 Dioxin Dioxin TEQ-HH Dioxin TEQ-HH 3 : 4 : 4 75 1.53E-08 2.81E-06 1.30E-06 LEACH-R-1 -- -- -- 2.81E-06 Max
R - LEACH-R-1 Metals Aluminum 7429-90-5 4 : 4 : 4 100 9.00E+00 1.50E+01 J 1.10E+01 LEACH-R-1 -- -- -- 1.50E+01 Max
R - LEACH-R-1 Metals Arsenic 7440-38-2 4 : 4 : 4 100 2.10E-02 J 5.10E-02 4.02E-02 LEACH-R-1 -- -- -- 5.10E-02 Max
R - LEACH-R-1 Metals Beryllium 7440-41-7 4 : 4 : 4 100 2.50E-02 3.10E-02 2.70E-02 LEACH-R-1 -- -- -- 3.10E-02 Max
R - LEACH-R-1 Metals Cadmium 7440-43-9 3 : 4 : 4 75 3.20E-03 6.40E-02 2.64E-02 LEACH-R-1 -- -- -- 6.40E-02 Max
R - LEACH-R-1 Metals Chromium 7440-47-3 4 : 4 : 4 100 4.07E-01 J 6.00E-01 4.72E-01 LEACH-R-1 -- -- -- 6.00E-01 Max
R - LEACH-R-1 Metals Cobalt 7440-48-4 4 : 4 : 4 100 1.70E+00 2.60E+00 2.19E+00 LEACH-R-1 -- -- -- 2.60E+00 Max
R - LEACH-R-1 Metals Lead 7439-92-1 2 : 4 : 4 50 2.33E-02 7.00E-02 J 4.67E-02 LEACH-R-1 -- -- -- 4.67E-02 Average (g)
R - LEACH-R-1 Metals Manganese 7439-96-5 4 : 4 : 4 100 9.20E+01 2.50E+02 1.49E+02 LEACH-R-1 -- -- -- 2.50E+02 Max
R - LEACH-R-1 Metals Mercury 7439-97-6 3 : 4 : 4 75 2.50E-03 J 3.00E-02 1.52E-02 LEACH-R-1 -- -- -- 3.00E-02 Max
R - LEACH-R-1 Metals Nickel 7440-02-0 4 : 4 : 4 100 1.67E+00 J 2.20E+00 J 1.95E+00 LEACH-R-1 -- -- -- 2.20E+00 Max
R - LEACH-R-1 Metals Selenium 7782-49-2 2 : 4 : 4 50 2.97E-02 5.50E-02 4.23E-02 LEACH-R-1 -- -- -- 5.50E-02 Max
R - LEACH-R-1 Metals Thallium 7440-28-0 1 : 4 : 4 25 1.20E-01 1.20E-01 1.20E-01 LEACH-R-1 -- -- -- 1.20E-01 Max
R - LEACH-R-1 Metals Vanadium 7440-62-2 4 : 4 : 4 100 3.60E-01 1.50E+00 7.75E-01 LEACH-R-1 -- -- -- 1.50E+00 Max
R - LEACH-R-1 Metals Zinc 7440-66-6 4 : 4 : 4 100 4.80E+01 1.09E+02 7.72E+01 LEACH-R-1 -- -- -- 1.09E+02 Max
S - SA-S-2 Metals Arsenic 7440-38-2 1 : 1 : 1 100 7.10E-02 7.10E-02 7.10E-02 SA-S-2 -- -- -- 7.10E-02 Max
S - SA-S-2 Metals Manganese 7439-96-5 1 : 1 : 1 100 2.60E+00 2.60E+00 2.60E+00 SA-S-2 -- -- -- 2.60E+00 Max

Notes:
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
FOD - Frequency of detection.  
J - Estimated value.
PCB - Polycyclic Biphenyl. 
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) The mean was calculated using detected results only.  All means calculated after results from duplicate samples have been averaged.   
(e) No UCLs or distributions were derived due to small sample size.
(f) Maximum detected concentration in each well.
(g) The average is selected as the EPC for lead based on the model used to evaluate lead exposure (Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
         Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake 
         Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
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Page 1 of 3RAGS PART D TABLE 3.7
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW & MID GROUNDWATER AND LEACHATE (VOLATILES ONLY)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

O - AA-CLAY-2-22 VOCs 1,1,1-Trichloroethane 1 : 1 : 1 100 2.30E+01 2.30E+01 2.30E+01 AA-CLAY-2 -- -- -- 2.30E+01 Max
O - AA-CLAY-2-22 VOCs 1,1,2-Trichloroethane 1 : 1 : 1 100 6.70E-01 6.70E-01 6.70E-01 AA-CLAY-2 -- -- -- 6.70E-01 Max
O - AA-CLAY-2-22 VOCs 1,1-Dichloroethane 1 : 1 : 1 100 1.20E+01 1.20E+01 1.20E+01 AA-CLAY-2 -- -- -- 1.20E+01 Max
O - AA-CLAY-2-22 VOCs 1,1-Dichloroethylene 1 : 1 : 1 100 2.10E+00 2.10E+00 2.10E+00 AA-CLAY-2 -- -- -- 2.10E+00 Max
O - AA-CLAY-2-22 VOCs 1,2-Dichloroethene (total) 1 : 1 : 1 100 4.00E+01 4.00E+01 4.00E+01 AA-CLAY-2 -- -- -- 4.00E+01 Max
O - AA-CLAY-2-22 VOCs Benzene 1 : 1 : 1 100 6.30E+01 6.30E+01 6.30E+01 AA-CLAY-2 -- -- -- 6.30E+01 Max
O - AA-CLAY-2-22 VOCs Chlorobenzene 1 : 1 : 1 100 4.80E+00 4.80E+00 4.80E+00 AA-CLAY-2 -- -- -- 4.80E+00 Max
O - AA-CLAY-2-22 VOCs Chloroform 1 : 1 : 1 100 6.10E-01 6.10E-01 6.10E-01 AA-CLAY-2 -- -- -- 6.10E-01 Max
O - AA-CLAY-2-22 VOCs Dichloromethane 1 : 1 : 1 100 2.70E-01 2.70E-01 2.70E-01 AA-CLAY-2 -- -- -- 2.70E-01 Max
O - AA-CLAY-2-22 VOCs Ethylbenzene 1 : 1 : 1 100 1.60E+00 1.60E+00 1.60E+00 AA-CLAY-2 -- -- -- 1.60E+00 Max
O - AA-CLAY-2-22 VOCs Toluene 1 : 1 : 1 100 3.40E+01 3.40E+01 3.40E+01 AA-CLAY-2 -- -- -- 3.40E+01 Max
O - AA-CLAY-2-22 VOCs Trichloroethene 1 : 1 : 1 100 6.90E-01 6.90E-01 6.90E-01 AA-CLAY-2 -- -- -- 6.90E-01 Max
O - AA-CLAY-2-22 VOCs Vinyl chloride 1 : 1 : 1 100 5.10E-01 5.10E-01 5.10E-01 AA-CLAY-2 -- -- -- 5.10E-01 Max
O - AA-CLAY-2-22 SVOCs 1,2-Dichlorobenzene 1 : 1 : 1 100 1.90E+00 1.90E+00 1.90E+00 AA-CLAY-2 -- -- -- 1.90E+00 Max
O - AA-CLAY-2-22 SVOCs 1,4-Dichlorobenzene 1 : 1 : 1 100 1.60E+00 1.60E+00 1.60E+00 AA-CLAY-2 -- -- -- 1.60E+00 Max
O - AA-CLAY-2-22 SVOCs 2-Methylnaphthalene 1 : 1 : 1 100 7.30E-02 7.30E-02 7.30E-02 AA-CLAY-2 -- -- -- 7.30E-02 Max
O - GM-19A VOCs Benzene 1 : 1 : 1 100 6.35E-03 6.35E-03 6.35E-03 GM-19A -- -- -- 6.35E-03 Max
O - GM-19A VOCs Tetrachloroethene 1 : 1 : 1 100 1.10E-01 1.10E-01 1.10E-01 GM-19A -- -- -- 1.10E-01 Max
O - GM-19A VOCs Trichloroethene 1 : 1 : 1 100 5.30E-02 5.30E-02 5.30E-02 GM-19A -- -- -- 5.30E-02 Max
O - LEACH-0-1 VOCs Benzene 1 : 1 : 1 100 9.20E-01 9.20E-01 9.20E-01 LEACH-O-1 -- -- -- 9.20E-01 Max
O - LEACH-0-1 VOCs Chlorobenzene 1 : 1 : 1 100 1.70E+00 J 1.70E+00 J 1.70E+00 LEACH-O-1 -- -- -- 1.70E+00 Max
O - LEACH-0-1 SVOCs 2-Chlorophenol 1 : 1 : 1 100 3.30E-01 3.30E-01 3.30E-01 LEACH-O-1 -- -- -- 3.30E-01 Max
O - LEACH-0-1 SVOCs Naphthalene 1 : 1 : 1 100 5.70E-01 5.70E-01 5.70E-01 LEACH-O-1 -- -- -- 5.70E-01 Max
O - LEACH-0-1 SVOCs Nitrobenzene 1 : 1 : 1 100 8.00E-02 8.00E-02 8.00E-02 LEACH-O-1 -- -- -- 8.00E-02 Max
O - SA2-MW-4-S VOCs Benzene 1 : 1 : 1 100 4.40E+00 4.40E+00 4.40E+00 SA2-MW-4-S -- -- -- 4.40E+00 Max
O - SA2-MW-4-S VOCs Chlorobenzene 1 : 1 : 1 100 1.10E+01 1.10E+01 1.10E+01 SA2-MW-4-S -- -- -- 1.10E+01 Max
O - SA2-MW-4-S VOCs Chloroethane 1 : 1 : 1 100 6.50E-01 6.50E-01 6.50E-01 SA2-MW-4-S -- -- -- 6.50E-01 Max
O - SA2-MW-4-S SVOCs 1,4-Dioxane 1 : 1 : 1 100 4.40E-03 4.40E-03 4.40E-03 SA2-MW-4-S -- -- -- 4.40E-03 Max
O - SA2-MW-4-S SVOCs 2-Chlorophenol 1 : 1 : 1 100 5.50E-02 5.50E-02 5.50E-02 SA2-MW-4-S -- -- -- 5.50E-02 Max
O - SA2-MW-4-S SVOCs 4-Chlorophenol 1 : 1 : 1 100 5.70E-02 5.70E-02 5.70E-02 SA2-MW-4-S -- -- -- 5.70E-02 Max
O - SA-O-3 VOCs Benzene 1 : 1 : 1 100 7.35E-03 7.35E-03 7.35E-03 SA-O-3 -- -- -- 7.35E-03 Max
O - SA-O-3 VOCs Tetrachloroethene 1 : 1 : 1 100 2.35E-02 2.35E-02 2.35E-02 SA-O-3 -- -- -- 2.35E-02 Max
O - SA-O-3 VOCs Trichloroethene 1 : 1 : 1 100 2.20E-02 2.20E-02 2.20E-02 SA-O-3 -- -- -- 2.20E-02 Max
Q Central - SA-Q-6 VOCs Benzene 1 : 1 : 1 100 2.20E-01 2.20E-01 2.20E-01 SA-Q-6 -- -- -- 2.20E-01 Max
Q Central - SA-Q-6 VOCs Chlorobenzene 1 : 1 : 1 100 2.80E-01 2.80E-01 2.80E-01 SA-Q-6 -- -- -- 2.80E-01 Max
Q North - LEACH-Q-1 VOCs 1,2-Dichloroethane 5 : 5 : 5 100 1.20E+00 2.30E+00 1.95E+00 LEACH-Q-1 -- -- -- 2.30E+00 Max
Q North - LEACH-Q-1 VOCs Benzene 5 : 5 : 5 100 3.50E-01 5.10E-01 4.39E-01 LEACH-Q-1 -- -- -- 5.10E-01 Max
Q North - LEACH-Q-1 VOCs Chlorobenzene 5 : 5 : 5 100 9.00E-01 1.80E+00 1.39E+00 LEACH-Q-1 -- -- -- 1.80E+00 Max
Q North - LEACH-Q-1 VOCs Dichloromethane 5 : 5 : 5 100 3.40E-02 5.50E-02 4.63E-02 LEACH-Q-1 -- -- -- 5.50E-02 Max
Q North - LEACH-Q-1 VOCs Tetrachloroethene 5 : 5 : 5 100 8.25E-02 1.40E-01 1.07E-01 LEACH-Q-1 -- -- -- 1.40E-01 Max
Q North - LEACH-Q-1 VOCs Toluene 5 : 5 : 5 100 9.25E-01 J 1.20E+00 1.07E+00 LEACH-Q-1, LEACH-Q-1 -- -- -- 1.20E+00 Max
Q North - LEACH-Q-1 VOCs Trichloroethene 5 : 5 : 5 100 1.80E-02 3.00E-02 2.18E-02 LEACH-Q-1 -- -- -- 3.00E-02 Max
Q North - LEACH-Q-1 VOCs Vinyl chloride 2 : 4 : 5 50 4.10E-03 5.60E-03 4.85E-03 LEACH-Q-1 -- -- -- 5.60E-03 Max
Q North - LEACH-Q-1 SVOCs 1,4-Dichlorobenzene 1 : 4 : 5 25 8.15E-02 8.15E-02 8.15E-02 LEACH-Q-1 -- -- -- 8.15E-02 Max
Q North - LEACH-Q-1 SVOCs 2-Chlorophenol 5 : 5 : 5 100 5.00E+00 1.30E+01 J 8.96E+00 LEACH-Q-1 -- -- -- 1.30E+01 Max
Q North - LEACH-Q-1 SVOCs Naphthalene 3 : 4 : 5 75 1.20E+00 1.90E+00 1.47E+00 LEACH-Q-1 -- -- -- 1.90E+00 Max
Q North - LEACH-Q-1 SVOCs Nitrobenzene 5 : 5 : 5 100 8.10E-01 1.70E+00 1.42E+00 LEACH-Q-1, LEACH-Q-1 -- -- -- 1.70E+00 Max
Q North - SA-Q-1 VOCs Benzene 1 : 1 : 1 100 1.00E+00 1.00E+00 1.00E+00 SA-Q-1 -- -- -- 1.00E+00 Max
Q North - SA-Q-1 VOCs Chlorobenzene 1 : 1 : 1 100 1.20E+00 1.20E+00 1.20E+00 SA-Q-1 -- -- -- 1.20E+00 Max
Q North - SA-Q-1 VOCs Chloroethane 1 : 1 : 1 100 3.50E-02 3.50E-02 3.50E-02 SA-Q-1 -- -- -- 3.50E-02 Max
Q South - AA-Q-6-24 VOCs Benzene 1 : 1 : 1 100 4.75E-01 4.75E-01 4.75E-01 AA-Q-6 -- -- -- 4.75E-01 Max
Q South - AA-Q-6-24 SVOCs 2-Methylnaphthalene 1 : 1 : 1 100 4.55E-01 J 4.55E-01 J 4.55E-01 AA-Q-6 -- -- -- 4.55E-01 Max
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Page 2 of 3RAGS PART D TABLE 3.7
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW & MID GROUNDWATER AND LEACHATE (VOLATILES ONLY)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

R - AA-R-1-28 VOCs Benzene 1 : 1 : 1 100 5.10E-01 5.10E-01 5.10E-01 AA-R-1 -- -- -- 5.10E-01 Max
R - AA-R-1-28 VOCs Chlorobenzene 1 : 1 : 1 100 2.00E+00 2.00E+00 2.00E+00 AA-R-1 -- -- -- 2.00E+00 Max
R - AA-R-1-28 SVOCs bis(2-Chloroethyl)ether 1 : 1 : 1 100 3.60E-01 3.60E-01 3.60E-01 AA-R-1 -- -- -- 3.60E-01 Max
R - B-22A VOCs Benzene 1 : 1 : 1 100 7.80E-02 7.80E-02 7.80E-02 B-22A -- -- -- 7.80E-02 Max
R - B-22A VOCs Chlorobenzene 1 : 1 : 1 100 1.70E+00 1.70E+00 1.70E+00 B-22A -- -- -- 1.70E+00 Max
R - B-22A SVOCs 1,4-Dichlorobenzene 1 : 1 : 1 100 3.00E-01 3.00E-01 3.00E-01 B-22A -- -- -- 3.00E-01 Max
R - B-22A SVOCs 2-Chlorophenol 1 : 1 : 1 100 8.00E-02 8.00E-02 8.00E-02 B-22A -- -- -- 8.00E-02 Max
R - B-24A VOCs 1,2-Dichloroethane 1 : 1 : 1 100 2.20E-01 2.20E-01 2.20E-01 B-24A -- -- -- 2.20E-01 Max
R - B-24A VOCs Acetone 1 : 1 : 1 100 2.20E+01 2.20E+01 2.20E+01 B-24A -- -- -- 2.20E+01 Max
R - B-24A VOCs Benzene 1 : 1 : 1 100 8.30E-01 8.30E-01 8.30E-01 B-24A -- -- -- 8.30E-01 Max
R - B-24A VOCs Chlorobenzene 1 : 1 : 1 100 1.00E+00 1.00E+00 1.00E+00 B-24A -- -- -- 1.00E+00 Max
R - B-24A VOCs Dichloromethane 1 : 1 : 1 100 1.40E-01 1.40E-01 1.40E-01 B-24A -- -- -- 1.40E-01 Max
R - B-24A SVOCs 2-Chlorophenol 1 : 1 : 1 100 1.40E+02 1.40E+02 1.40E+02 B-24A -- -- -- 1.40E+02 Max
R - B-24A SVOCs Nitrobenzene 1 : 1 : 1 100 1.30E+00 1.30E+00 1.30E+00 B-24A -- -- -- 1.30E+00 Max
R - B-25A VOCs 1,2-Dichloroethane 1 : 1 : 1 100 9.10E+00 9.10E+00 9.10E+00 B-25A -- -- -- 9.10E+00 Max
R - B-25A VOCs Chlorobenzene 1 : 1 : 1 100 3.50E+00 3.50E+00 3.50E+00 B-25A -- -- -- 3.50E+00 Max
R - B-25A VOCs Chloroethane 1 : 1 : 1 100 1.60E-01 1.60E-01 1.60E-01 B-25A -- -- -- 1.60E-01 Max
R - B-25A SVOCs 2-Chlorophenol 1 : 1 : 1 100 5.00E+01 5.00E+01 5.00E+01 B-25A -- -- -- 5.00E+01 Max
R - B-25A SVOCs Nitrobenzene 1 : 1 : 1 100 3.20E+00 3.20E+00 3.20E+00 B-25A -- -- -- 3.20E+00 Max
R - B-28A VOCs Benzene 1 : 1 : 1 100 1.40E-01 1.40E-01 1.40E-01 B-28A -- -- -- 1.40E-01 Max
R - B-28A VOCs Chlorobenzene 1 : 1 : 1 100 3.40E-01 3.40E-01 3.40E-01 B-28A -- -- -- 3.40E-01 Max
R - LEACH-R-1 VOCs 1,1,2-Trichloroethane 1 : 4 : 4 25 1.20E-01 1.20E-01 1.20E-01 LEACH-R-1 -- -- -- 1.20E-01 Max
R - LEACH-R-1 VOCs 1,1-Dichloroethylene 2 : 4 : 4 50 1.80E-01 3.10E-01 2.45E-01 LEACH-R-1 -- -- -- 3.10E-01 Max
R - LEACH-R-1 VOCs 1,2-Dichloroethane 4 : 4 : 4 100 4.70E+01 1.97E+03 5.31E+02 LEACH-R-1 -- -- -- 1.97E+03 Max
R - LEACH-R-1 VOCs 1,2-Dichloroethene (total) 4 : 4 : 4 100 1.30E+01 1.20E+03 3.12E+02 LEACH-R-1 -- -- -- 1.20E+03 Max
R - LEACH-R-1 VOCs 1,2-Dichloropropane 1 : 4 : 4 25 1.00E-02 1.00E-02 1.00E-02 LEACH-R-1 -- -- -- 1.00E-02 Max
R - LEACH-R-1 VOCs 2-Butanone 3 : 4 : 4 75 7.90E+00 1.20E+01 9.72E+00 LEACH-R-1 -- -- -- 1.20E+01 Max
R - LEACH-R-1 VOCs 4-Methyl-2-pentanone 1 : 4 : 4 25 2.10E+00 2.10E+00 2.10E+00 LEACH-R-1 -- -- -- 2.10E+00 Max
R - LEACH-R-1 VOCs Acetone 3 : 4 : 4 75 3.20E+01 8.00E+01 5.10E+01 LEACH-R-1 -- -- -- 8.00E+01 Max
R - LEACH-R-1 VOCs Benzene 4 : 4 : 4 100 5.90E+00 1.47E+03 3.72E+02 LEACH-R-1 -- -- -- 1.47E+03 Max
R - LEACH-R-1 VOCs Chlorobenzene 4 : 4 : 4 100 1.10E+00 1.03E+03 2.59E+02 LEACH-R-1 -- -- -- 1.03E+03 Max
R - LEACH-R-1 VOCs Chloroform 4 : 4 : 4 100 2.00E+00 3.07E+02 7.85E+01 LEACH-R-1 -- -- -- 3.07E+02 Max
R - LEACH-R-1 VOCs Chloromethane 1 : 4 : 4 25 1.51E+02 1.51E+02 1.51E+02 LEACH-R-1 -- -- -- 1.51E+02 Max
R - LEACH-R-1 VOCs Dichloromethane 3 : 4 : 4 75 1.90E+00 2.50E+00 2.28E+00 LEACH-R-1 -- -- -- 2.50E+00 Max
R - LEACH-R-1 VOCs Ethylbenzene 2 : 4 : 4 50 1.70E-01 3.67E+02 1.83E+02 LEACH-R-1 -- -- -- 3.67E+02 Max
R - LEACH-R-1 VOCs Tetrachloroethene 4 : 4 : 4 100 1.80E+01 6.87E+04 1.72E+04 LEACH-R-1 -- -- -- 6.87E+04 Max
R - LEACH-R-1 VOCs Toluene 4 : 4 : 4 100 1.60E+01 1.73E+04 4.35E+03 LEACH-R-1 -- -- -- 1.73E+04 Max
R - LEACH-R-1 VOCs Trichloroethene 4 : 4 : 4 100 1.00E+02 7.97E+04 2.00E+04 LEACH-R-1 -- -- -- 7.97E+04 Max
R - LEACH-R-1 VOCs Vinyl chloride 1 : 4 : 4 25 1.50E-01 1.50E-01 1.50E-01 LEACH-R-1 -- -- -- 1.50E-01 Max
R - LEACH-R-1 VOCs Xylenes, Total 3 : 4 : 4 75 4.70E-01 J 1.07E+03 3.56E+02 LEACH-R-1 -- -- -- 1.07E+03 Max
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Page 3 of 3RAGS PART D TABLE 3.7
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SHALLOW & MID GROUNDWATER AND LEACHATE (VOLATILES ONLY)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

MLE EPC RME
Analyte Min (b) Max(d) Mean (c) Location of Distribution UCL UCL (e) EPC (f) EPC

Site Type Constituent FOD (a) FOD % (a) (mg/L) (mg/L) (mg/L) Max (e) Selected (e) (mg/L) (mg/L) Type

R - LEACH-R-1 SVOCs 1,2,4-Trichlorobenzene 1 : 4 : 4 25 2.77E+01 2.77E+01 2.77E+01 LEACH-R-1 -- -- -- 2.77E+01 Max
R - LEACH-R-1 SVOCs 1,2-Dichlorobenzene 2 : 4 : 4 50 2.70E+00 2.33E+01 1.30E+01 LEACH-R-1 -- -- -- 2.33E+01 Max
R - LEACH-R-1 SVOCs 1,4-Dichlorobenzene 2 : 4 : 4 50 7.60E+00 3.77E+01 2.26E+01 LEACH-R-1 -- -- -- 3.77E+01 Max
R - LEACH-R-1 SVOCs 2-Chlorophenol 4 : 4 : 4 100 1.10E+01 1.09E+02 J 3.86E+01 LEACH-R-1 -- -- -- 1.09E+02 Max
R - LEACH-R-1 SVOCs 2-Methylnaphthalene 2 : 4 : 4 50 8.20E-01 1.62E+01 8.53E+00 LEACH-R-1 -- -- -- 1.62E+01 Max
R - LEACH-R-1 SVOCs Naphthalene 1 : 4 : 4 25 5.60E+00 5.60E+00 5.60E+00 LEACH-R-1 -- -- -- 5.60E+00 Max
S - SA-S-1 VOCs Benzene 1 : 1 : 1 100 7.35E-03 7.35E-03 7.35E-03 SA-S-1 -- -- -- 7.35E-03 Max
S - SA-S-1 VOCs Chloroethane 1 : 1 : 1 100 7.35E-03 7.35E-03 7.35E-03 SA-S-1 -- -- -- 7.35E-03 Max

Notes:
EPC - Exposure point concentration.
FOD - Frequency of detection.  
J - Estimated value.
SVOCs - Semivolatile Organic Compounds.
UCL - Upper confidence limit.
VOCs - Volatile Organic Compounds.
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) Minimum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(c) Maximum detected concentration for each constituent after results for duplicate samples have been averaged. Validation qualifier presented.
(d) The mean was calculated using detected results only.  All means calculated after results from duplicate samples have been averaged.   
(e) No UCLs or distributions were derived due to small sample size.
(f) Maximum detected concentration in each well.
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APPENDIX I TABLE DIST-1
SELECTION OF DISTRIBUTIONS FOR SURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Constituent cas FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

P Tetrachloroethene 127-18-4 5 : 11 : 11 45 NDS
P Benzo(a)pyrene 50-32-8 6 : 11 : 11 55 NDS
P Arsenic 7440-38-2 11 : 11 : 11 100 SW Normal
P Manganese 7439-96-5 11 : 11 : 11 100 KS Gamma (approx.)
P Vanadium 7440-62-2 11 : 11 : 11 100 NDS
Q Central Benzo(a)anthracene 56-55-3 15 : 19 : 19 79 KS, AD SW 0.9310 0.9515 Lognormal
Q Central Benzo(a)pyrene 50-32-8 15 : 19 : 19 79 KS, AD SW 0.9624 0.9858 Lognormal
Q Central Benzo(b)fluoranthene 205-99-2 15 : 19 : 19 79 KS, AD SW 0.9400 0.9862 Lognormal
Q Central PCBs, Total Total PCBs 5 : 16 : 16 31 NDS
Q Central Dioxin TEQ-HH Dioxin TEQ-HH 10 : 14 : 14 71 NDS
Q Central Arsenic 7440-38-2 19 : 19 : 19 100 NDS
Q North Benzo(a)pyrene 50-32-8 10 : 11 : 11 91 KS, AD SW 0.9137 0.9695 Lognormal
Q North Dibenzo(a,h)anthracene 53-70-3 5 : 11 : 11 45 SW KS SW 0.9087 0.9347 0.9464 Lognormal
Q North Arsenic 7440-38-2 11 : 11 : 11 100 NDS
Q North Cadmium 7440-43-9 10 : 11 : 11 91 SW Lognormal
Q South Tetrachloroethene 127-18-4 9 : 24 : 24 38 NDS
Q South Benzo(a)anthracene 56-55-3 19 : 24 : 24 79 NDS
Q South Benzo(a)pyrene 50-32-8 20 : 24 : 24 83 NDS
Q South Benzo(b)fluoranthene 205-99-2 17 : 24 : 24 71 KS Gamma (approx.)
Q South Dibenzo(a,h)anthracene 53-70-3 5 : 24 : 24 21 SW Lognormal
Q South Dieldrin 60-57-1 14 : 22 : 22 64 KS, AD SW 0.9792 0.9605 Gamma
Q South PCBs, Total Total PCBs 16 : 22 : 22 73 SW Lognormal
Q South Dioxin TEQ-HH Dioxin TEQ-HH 22 : 22 : 22 100 NDS
Q South Antimony 7440-36-0 12 : 24 : 24 50 NDS
Q South Arsenic 7440-38-2 24 : 24 : 24 100 NDS
Q South Cadmium 7440-43-9 24 : 24 : 24 100 NDS
Q South Chromium 7440-47-3 24 : 24 : 24 100 NDS
Q South Manganese 7439-96-5 24 : 24 : 24 100 NDS
Q South Mercury 7439-97-6 23 : 23 : 23 100 NDS

Notes:
FOD - Frequency of detection.  Number of detected results: Total number of samples.
GOF - Goodness of Fit. 
L - Lilliefors test for normal or lognormal distribution for n>50.  If dataset contains nondetects, with ROS estimates. 
KS - Kolmogorov-Smirnov test for Gamma distribution.  If dataset contains nondetects, with ROS estimates. 
AD - Anderson Darling test for Gamma distribution. If dataset contains nondetects, with ROS estimates.
SW - Shapiro-Wilk test for normality for n<51.  If dataset contains nondetects, with ROS estimates. 
Q-Q Plot - Quantile - Quantile Plot with ROS estimates. 
ROS - Regression on Order Statistics. 
NDS - No Distribution Selected. Data do not follow discernable distribution at alpha =0.05. 
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) GOF test results from ProUCL version 4.00.02 (USEPA, 2007).  Results with ROS estimates if FOD was less than 100%. 
(c) The Q-Q plots were only generated if the GOF test results indicated a match with more than one distribution tested.  Q-Q Plots results determined by an analysis of each Q-Q plot generated  
      by ProUCL version 4.00.02 (USEPA, 2007)  The value shown is the correlation coefficient, R, for the respective distribution.    
(d) Distribution selected by analyzing the GOF test results and the Q-Q plots, where applicable.  

GOF Test Results (b)

Distribution       
Selected (d)

Q-Q Plot Result (c)

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\EPCdistribution_SA2.xls
Revised HHRA

Revision 1, Date Printed:  7/28/2008



Page 1 of 3
APPENDIX I TABLE DIST-2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Constituent cas FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

O Benzene 71-43-2 10 : 14 : 14 71 KS, AD Gamma
O Chlorobenzene 108-90-7 8 : 14 : 14 57 NDS
O Ethylbenzene 100-41-4 11 : 14 : 14 79 KS, AD Gamma
O Toluene 108-88-3 11 : 14 : 14 79 KS, AD Gamma
O Xylenes, Total 1330-20-7 11 : 14 : 14 79 KS, AD Gamma
O 1,2,4-Trichlorobenzene 120-82-1 5 : 13 : 14 38 NDS
O 1,4-Dichlorobenzene 106-46-7 6 : 13 : 14 46 NDS
O 2,4,6-Trichlorophenol 88-06-2 5 : 13 : 14 38 SW KS, AD SW 0.9604 0.9668 0.9596 Gamma
O 2-Methylnaphthalene 91-57-6 7 : 13 : 14 54 NDS
O Benzo(a)anthracene 56-55-3 6 : 13 : 14 46 NDS
O Benzo(a)pyrene 50-32-8 6 : 13 : 14 46 NDS
O Benzo(b)fluoranthene 205-99-2 9 : 13 : 14 69 KS, AD Gamma
O Dibenzo(a,h)anthracene 53-70-3 5 : 13 : 14 38 NDS
O Dieldrin 60-57-1 5 : 11 : 11 45 SW KS, AD SW 0.9400 0.8896 0.9558 Lognormal
O Heptachlor 76-44-8 6 : 11 : 11 55 SW KS, AD SW 0.9495 0.9268 0.9448 Normal
O Pentachlorophenol 87-86-5 9 : 14 : 14 64 SW Lognormal
O PCBs, Total Total PCBs 9 : 11 : 11 82 KS, AD SW 0.9995 0.9814 Gamma
O Arsenic 7440-38-2 14 : 14 : 14 100 NDS
O Cadmium 7440-43-9 10 : 14 : 14 71 NDS
O Manganese 7439-96-5 14 : 14 : 14 100 NDS
O Nickel 7440-02-0 14 : 14 : 14 100 NDS
P Benzene 71-43-2 21 : 33 : 33 64 KS SW 0.9647 0.9768 Lognormal
P Tetrachloroethene 127-18-4 17 : 34 : 34 50 NDS
P Trichloroethene 79-01-6 7 : 33 : 33 21 NDS
P Xylenes, Total 1330-20-7 26 : 34 : 34 76 KS SW 0.9726 0.9751 Lognormal
P 1,4-Dichlorobenzene 106-46-7 9 : 33 : 33 27 NDS
P 4-Chloroaniline 106-47-8 7 : 33 : 33 21 NDS
P Benzo(a)pyrene 50-32-8 8 : 33 : 33 24 NDS
P 4,4'-DDT 50-29-3 13 : 24 : 24 54 NDS
P Dieldrin 60-57-1 10 : 24 : 24 42 NDS
P Heptachlor Epoxide 1024-57-3 6 : 24 : 24 25 NDS
P Pentachlorophenol 87-86-5 31 : 34 : 34 91 SW Lognormal
P PCBs, Total Total PCBs 16 : 20 : 20 80 KS, AD SW 0.8779 0.9875 Lognormal
P Dioxin TEQ-HH Dioxin TEQ-HH 18 : 21 : 21 86 SW Lognormal
P Arsenic 7440-38-2 34 : 35 : 35 97 SW Normal
P Cadmium 7440-43-9 30 : 35 : 35 86 SW Lognormal
P Manganese 7439-96-5 35 : 35 : 35 100 KS Gamma (approx.)
P Vanadium 7440-62-2 35 : 35 : 35 100 NDS
Q Central Chlorobenzene 108-90-7 20 : 45 : 45 44 NDS
Q Central Xylenes, Total 1330-20-7 27 : 44 : 44 61 NDS
Q Central 1,4-Dichlorobenzene 106-46-7 14 : 45 : 45 31 NDS
Q Central Benzo(a)anthracene 56-55-3 28 : 44 : 44 64 KS, AD Gamma
Q Central Benzo(a)pyrene 50-32-8 27 : 44 : 44 61 SW Lognormal
Q Central Benzo(b)fluoranthene 205-99-2 25 : 44 : 44 57 KS SW 0.945 0.9749 Lognormal
Q Central Dieldrin 60-57-1 17 : 37 : 37 46 NDS
Q Central Pentachlorophenol 87-86-5 21 : 45 : 45 47 NDS
Q Central PCBs, Total Total PCBs 18 : 38 : 38 47 NDS
Q Central Dioxin TEQ-HH Dioxin TEQ-HH 20 : 25 : 25 80 NDS
Q Central Arsenic 7440-38-2 45 : 45 : 45 100 NDS
Q Central Chromium 7440-47-3 45 : 45 : 45 100 NDS
Q Central Copper 7440-50-8 45 : 45 : 45 100 NDS

GOF Test Results (b)
Distribution 
Selected (d)

Q-Q Plot Result (c)
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APPENDIX I TABLE DIST-2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Constituent cas FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

GOF Test Results (b)
Distribution 
Selected (d)

Q-Q Plot Result (c)

Q Central Manganese 7439-96-5 45 : 45 : 45 100 NDS
Q North Benzene 71-43-2 17 : 29 : 29 59 NDS
Q North Tetrachloroethene 127-18-4 16 : 29 : 29 55 NDS
Q North Trichloroethene 79-01-6 14 : 28 : 28 50 NDS
Q North Xylenes, Total 1330-20-7 19 : 28 : 28 68 NDS
Q North 2,4-Dichlorophenol 120-83-2 5 : 29 : 29 17 NDS
Q North Benzo(a)anthracene 56-55-3 21 : 29 : 29 72 KS, AD SW 0.9891 0.9894 Lognormal
Q North Benzo(a)pyrene 50-32-8 23 : 29 : 29 79 KS, AD SW 0.9836 0.9796 Gamma
Q North Benzo(b)fluoranthene 205-99-2 22 : 29 : 29 76 KS, AD SW 0.9828 0.9864 Lognormal
Q North Dibenzo(a,h)anthracene 53-70-3 10 : 29 : 29 34 NDS
Q North beta-BHC 319-85-7 8 : 22 : 22 36 KS, AD Gamma
Q North Dieldrin 60-57-1 11 : 22 : 22 50 SW Lognormal
Q North Pentachlorophenol 87-86-5 22 : 28 : 28 79 NDS
Q North PCBs, Total Total PCBs 17 : 22 : 22 77 SW Lognormal
Q North Dioxin TEQ-HH Dioxin TEQ-HH 15 : 17 : 17 88 KS, AD SW 0.9535 0.9815 Lognormal
Q North Antimony 7440-36-0 20 : 29 : 29 69 NDS
Q North Arsenic 7440-38-2 29 : 29 : 29 100 SW Lognormal
Q North Barium 7440-39-3 29 : 29 : 29 100 NDS
Q North Cadmium 7440-43-9 28 : 29 : 29 97 SW Lognormal
Q North Copper 7440-50-8 29 : 29 : 29 100 NDS
Q North Mercury 7439-97-6 27 : 27 : 27 100 SW Lognormal
Q North Vanadium 7440-62-2 29 : 29 : 29 100 NDS
Q South Benzene 71-43-2 29 : 45 : 45 64 NDS
Q South Tetrachloroethene 127-18-4 25 : 45 : 45 56 NDS
Q South Toluene 108-88-3 34 : 45 : 45 76 NDS
Q South Trichloroethene 79-01-6 25 : 45 : 45 56 NDS
Q South Xylenes, Total 1330-20-7 32 : 45 : 45 71 NDS
Q South Benzo(a)anthracene 56-55-3 34 : 45 : 45 76 KS Gamma (approx.)
Q South Benzo(a)pyrene 50-32-8 33 : 45 : 45 73 NDS
Q South Benzo(b)fluoranthene 205-99-2 30 : 45 : 45 67 NDS
Q South Dibenzo(a,h)anthracene 53-70-3 13 : 45 : 45 29 NDS
Q South Indeno(1,2,3-cd)pyrene 193-39-5 21 : 45 : 45 47 NDS
Q South Aldrin 309-00-2 5 : 41 : 41 12 NDS
Q South Dieldrin 60-57-1 27 : 41 : 41 66 KS, AD SW 0.9664 0.9794 Lognormal
Q South Heptachlor Epoxide 1024-57-3 19 : 41 : 41 46 KS, AD Gamma
Q South Pentachlorophenol 87-86-5 32 : 45 : 45 71 NDS
Q South PCBs, Total Total PCBs 31 : 41 : 41 76 SW Lognormal
Q South Dioxin TEQ-HH Dioxin TEQ-HH 32 : 32 : 32 100 NDS
Q South Antimony 7440-36-0 28 : 45 : 45 62 KS, AD Gamma
Q South Arsenic 7440-38-2 45 : 45 : 45 100 KS SW 0.9801 0.9914 Lognormal
Q South Barium 7440-39-3 45 : 45 : 45 100 SW Lognormal
Q South Cadmium 7440-43-9 43 : 45 : 45 96 NDS
Q South Chromium 7440-47-3 45 : 45 : 45 100 SW Lognormal
Q South Manganese 7439-96-5 45 : 45 : 45 100 KS, AD SW 0.9633 0.9826 Lognormal
Q South Mercury 7439-97-6 40 : 41 : 41 98 SW Lognormal
Q South Nickel 7440-02-0 45 : 45 : 45 100 NDS
Q South Thallium 7440-28-0 6 : 45 : 45 13 NDS
R 1,2-Dichloroethane 107-06-2 7 : 12 : 12 58 NDS
R 1,2-Dichloroethene (total) 540-59-0 5 : 12 : 12 42 NDS
R Benzene 71-43-2 12 : 12 : 12 100 NDS
R Chlorobenzene 108-90-7 11 : 12 : 12 92 KS, AD Gamma
R Chloroform 67-66-3 5 : 12 : 12 42 NDS
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APPENDIX I TABLE DIST-2
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Constituent cas FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

GOF Test Results (b)
Distribution 
Selected (d)

Q-Q Plot Result (c)

R Tetrachloroethene 127-18-4 10 : 12 : 12 83 KS Gamma (approx.)
R Toluene 108-88-3 8 : 12 : 12 67 NDS
R Trichloroethene 79-01-6 9 : 12 : 12 75 KS, AD SW 0.9936 0.9422 Gamma
R Xylenes, Total 1330-20-7 11 : 12 : 12 92 KS, AD Gamma
R 2,4,6-Trichlorophenol 88-06-2 5 : 12 : 12 42 NDS
R 2,4-Dichlorophenol 120-83-2 6 : 12 : 12 50 KS, AD Gamma
R Dieldrin 60-57-1 7 : 11 : 12 64 KS, AD Gamma
R MCPP 93-65-2 8 : 12 : 12 67 SW KS 0.9477 0.9227 Normal
R PCBs, Total Total PCBs 8 : 12 : 12 67 KS, AD SW 0.9287 0.9472 Lognormal
R Dioxin TEQ-HH Dioxin TEQ-HH 5 : 12 : 12 42 NDS
R Arsenic 7440-38-2 12 : 12 : 12 100 SW KS, AD SW 0.9258 0.9454 0.9517 Lognormal
R Mercury 7439-97-6 12 : 12 : 12 100 NDS
S Benzene 71-43-2 5 : 11 : 11 45 NDS
S Dichloromethane 75-09-2 5 : 11 : 11 45 SW KS SW 0.9557 0.9374 0.9546 Normal
S Ethylbenzene 100-41-4 10 : 11 : 11 91 KS, AD Gamma
S Tetrachloroethene 127-18-4 9 : 11 : 11 82 KS, AD Gamma
S Toluene 108-88-3 9 : 11 : 11 82 KS, AD SW 0.9910 0.9379 Gamma
S Trichloroethene 79-01-6 7 : 11 : 11 64 KS, AD SW 0.9957 0.9382 Gamma
S Xylenes, Total 1330-20-7 10 : 11 : 11 91 KS, AD Gamma
S bis(2-Ethylhexyl)phthalate 117-81-7 11 : 11 : 11 100 KS, AD SW 0.9549 0.9621 Lognormal
S Naphthalene 91-20-3 7 : 11 : 11 64 SW KS 0.9370 0.9600 Gamma
S Pentachlorophenol 87-86-5 6 : 11 : 11 55 KS, AD SW 0.9819 0.9553 Gamma
S Chromium 7440-47-3 11 : 11 : 11 100 KS, AD SW 0.9833 0.9693 Gamma

Notes:
FOD - Frequency of detection.  Number of detected results: Total number of samples.
GOF - Goodness of Fit. 
Q-Q Plot - Quantile - Quantile Plot. 
L - Lilliefors test for normal or lognormal distribution for n>50.  If dataset contains nondetects, with ROS estimates. 
KS - Kolmogorov-Smirnov test for Gamma distribution.  If dataset contains nondetects, with ROS estimates. 
AD - Anderson Darling test for Gamma distribution. If dataset contains nondetects, with ROS estimates.
SW - Shapiro-Wilk test for normality for n<51.  If dataset contains nondetects, with ROS estimates. 
NDS - No Distribution Selected. Data do not follow discernable distribution at alpha =0.05. 
ROS - Regression on Order Statistics. 
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) GOF test results from ProUCL version 4.00.02 (USEPA, 2007).  Results with ROS estimates if FOD was less than 100%. 
(c) The Q-Q plots were only generated if the GOF test results indicated a match with more than one distribution tested.  Q-Q Plots results determined by an analysis of each Q-Q plot  
     generated by ProUCL version 4.00.02 (USEPA, 2007)  The value shown is the correlation coefficient, R, for the distribution selected.    
(d) Distribution selected by analyzing the GOF test results and the Q-Q plots, where applicable.  
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APPENDIX I TABLE DIST-3
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Analyte

Site Type Constituent FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

River Metals Arsenic 56 : 56 : 56 100 KS, AD L 0.9901 0.991 Lognormal

Notes:
FOD - Frequency of detection.  Number of detected results: Total number of samples.
GOF - Goodness of Fit. 
Q-Q Plot - Quantile - Quantile Plot. 
L - Lilliefors test for distribution with ROS estimates for n>50. 
KS - Kolmogorov-Smirnov test for Gamma distribution with ROS estimates. 
AD - Anderson Darling test for Gamma distribution with ROS estimates.
ROS - Regression on Order Statistics. 
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) GOF test results from ProUCL version 4.00.02 (USEPA, 2007).  Results with ROS estimates if FOD was less than 100%. 
(c) The Q-Q plots were only generated if the GOF test results indicated a match with more than one distribution tested.  Q-Q Plots results determined by an analysis of each
      Q-Q plot generated by ProUCL version 4.00.02 (USEPA, 2007)  The value shown is the correlation coefficient, R, for the distribution selected.    
(d) Distribution selected by analyzing the GOF test results and the Q-Q plots, where applicable.  

GOF Test Results (b)
Distribution 
Selected (d)

Q-Q Plot Result (c)
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APPENDIX I TABLE DIST-4
SELECTION OF EXPOSURE POINT CONCENTRATIONS FOR SURFACE WATER AND SEEP
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Analyte

Site Type Constituent FOD (a) FOD % (a) Normal Gamma Lognormal Normal Gamma Lognormal

River SVOCs 2,4-Dichlorophenol 11 : 60 : 60 18 L Lognormal
River SVOCs 4-Chloroaniline 17 : 60 : 60 28 L Lognormal
River Metals Aluminum 50 : 50 : 50 100 NDS
River Metals Manganese 49 : 50 : 50 98 NDS

Notes:
FOD - Frequency of detection.  Number of detected results: Total number of samples.
GOF - Goodness of Fit. 
Q-Q Plot - Quantile - Quantile Plot. 
SW - Shapiro-Wilk test for distribution with ROS estimates for n<51
L - Lilliefors test for distribution with ROS estimates for n>50. 
NDS - No Distribution Selected. Data do not follow discernable distribution at alpha =0.05. 
ROS - Regression on Order Statistics. 
(a) Number of samples detected: Number of valid results (i.e., not rejected): Total number of samples.  Percentage calculated based on number of detects and number of valid results.
(b) GOF test results from ProUCL version 4.00.02 (USEPA, 2007).  Results with ROS estimates if FOD was less than 100%. 
(c) The Q-Q plots were only generated if the GOF test results indicated a match with more than one distribution tested.  Q-Q Plots results determined by an analysis of each
      Q-Q plot generated by ProUCL version 4.00.02 (USEPA, 2007)  The value shown is the correlation coefficient, R, for the distribution selected.    
(d) Distribution selected by analyzing the GOF test results and the Q-Q plots, where applicable.  

GOF Test Results (b)
Distribution 
Selected (d)

Q-Q Plot Result (c)
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Antimony (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 12 12 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 12 2 2.7 2.317 2.25 0.229
Statistics (Detects Only) 12 0.52 47 7.163 1.725 13.99
Statistics (All: NDs treated as DL value) 24 0.52 47 4.74 2.2 9.991
Statistics (All: NDs treated as DL/2 value) 24 0.52 47 4.16 1.225 10.15
Statistics (Normal ROS Estimated Data) 24 -3.862 47 4.242 1.679 10.36
Statistics (Gamma ROS Estimated Data) 24 0.52 47 7.167 5.756 9.717
Statistics (Lognormal ROS Estimated Data) 24 0.52 47 4.155 1.3 10.16

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.555 0.514 12.9 0.843 1.365 1.62
Statistics (NDs = DL) 0.825 0.75 5.746 0.839 0.947 1.128
Statistics (NDs = DL/2) 0.654 0.6 6.361 0.493 1.012 2.054
Statistics (Gamma ROS Estimates) 1.011 0.912 7.092 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.45 1.067 2.374

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.711 0.588 0.578 0.703

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.528 0.859 Data Not Normal
Lilliefors (Detects Only) 0.456 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.372 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.494 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.36 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.47 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.522 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.357 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.944 0.822 0.844 0.906

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.583 0.781
Kolmogorov-Smirnov (Detects Only) 0.387 0.258 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.273 0.779
Kolmogorov-Smirnov (NDs = DL) 0.439 0.184 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.94 0.792
Kolmogorov-Smirnov (NDs = DL/2) 0.371 0.186 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.777 0.772
Kolmogorov-Smirnov (Gamma ROS Est.) 0.212 0.183 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.918 0.853 0.817 0.874

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.845 0.859 Data Not Lognormal
Lilliefors (Detects Only) 0.279 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.748 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.337 0.181 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.685 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.311 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.773 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.21 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Arsenic (p)

Raw Statistics
Number of Valid Observations 35
Number of Missing Values 12
Number of Distinct Observations 25
Minimum 0.95
Maximum 27
Mean of Raw Data 10.65
Standard Deviation of Raw Data 6.45
Kstar 1.944
Mean of Log Transformed Data 2.109
Standard Deviation of Log Transformed Data 0.831

Normal Distribution Test Results

Correlation Coefficient R 0.974
Shapiro Wilk Test Statistic 0.942
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.0973
Lilliefors Critical (0.95) Value 0.15
Data appear Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.968
A-D Test Statistic 0.853
A-D Critical (0.95) Value 0.759
K-S Test Statistic 0.172
K-S Critical(0.95)  Value 0.151
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.947
Shapiro Wilk Test Statistic 0.892
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.189
Lilliefors Critical (0.95) Value 0.15
Data not Lognormal at (0.05) Significance Level

Arsenic (q central)

Raw Statistics
Number of Valid Observations 19
Number of Missing Values 1
Number of Distinct Observations 15
Minimum 1.1
Maximum 81
Mean of Raw Data 9.529
Standard Deviation of Raw Data 18.07
Kstar 0.764
Mean of Log Transformed Data 1.575
Standard Deviation of Log Transformed Data 1.012

Normal Distribution Test Results

Correlation Coefficient R 0.64
Shapiro Wilk Test Statistic 0.439
Shapiro Wilk Critical (0.95) Value 0.901
Lilliefors Test Statistic 0.404
Lilliefors Critical (0.95) Value 0.203
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.859
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A-D Test Statistic 1.811
A-D Critical (0.95) Value 0.774
K-S Test Statistic 0.318
K-S Critical(0.95)  Value 0.205
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.942
Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical (0.95) Value 0.901
Lilliefors Test Statistic 0.215
Lilliefors Critical (0.95) Value 0.203
Data not Lognormal at (0.05) Significance Level

Arsenic (q north)

Raw Statistics
Number of Valid Observations 11
Number of Distinct Observations 11
Minimum 2.3
Maximum 100
Mean of Raw Data 13.75
Standard Deviation of Raw Data 28.73
Kstar 0.589
Mean of Log Transformed Data 1.794
Standard Deviation of Log Transformed Data 1.05

Normal Distribution Test Results

Correlation Coefficient R 0.627
Shapiro Wilk Test Statistic 0.425
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.447
Lilliefors Critical (0.95) Value 0.267
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.862
A-D Test Statistic 1.81
A-D Critical (0.95) Value 0.764
K-S Test Statistic 0.323
K-S Critical(0.95)  Value 0.265
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.866
Shapiro Wilk Test Statistic 0.771
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.228
Lilliefors Critical (0.95) Value 0.267
Data not Lognormal at (0.05) Significance Level

Arsenic (q south)

Raw Statistics
Number of Valid Observations 24
Number of Distinct Observations 22
Minimum 3.3
Maximum 33
Mean of Raw Data 8.29
Standard Deviation of Raw Data 6.444
Kstar 2.682
Mean of Log Transformed Data 1.941

Page 3 of 29



Standard Deviation of Log Transformed Data 0.543

Normal Distribution Test Results

Correlation Coefficient R 0.796
Shapiro Wilk Test Statistic 0.654
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.32
Lilliefors Critical (0.95) Value 0.181
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.906
A-D Test Statistic 1.428
A-D Critical (0.95) Value 0.751
K-S Test Statistic 0.24
K-S Critical(0.95)  Value 0.179
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.945
Shapiro Wilk Test Statistic 0.899
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.19
Lilliefors Critical (0.95) Value 0.181
Data not Lognormal at (0.05) Significance Level
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Benzo(a)anthracene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 20 1 19 15 4 21.05%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.34 0.46 0.395 0.39 0.05
Statistics (Detects Only) 15 0.035 3.6 0.623 0.25 0.916
Statistics (All: NDs treated as DL value) 19 0.035 3.6 0.575 0.34 0.814
Statistics (All: NDs treated as DL/2 value) 19 0.035 3.6 0.534 0.21 0.828
Statistics (Normal ROS Estimated Data) 19 0.035 3.6 0.544 0.219 0.824
Statistics (Gamma ROS Estimated Data) 19 0.035 3.6 0.607 0.425 0.809
Statistics (Lognormal ROS Estimated Data) 19 0.035 3.6 0.528 0.205 0.83

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.873 0.771 0.714 -1.144 1.161 -1.014
Statistics (NDs = DL) 1.049 0.918 0.549 -1.1 1.029 -0.935
Statistics (NDs = DL/2) 0.94 0.827 0.568 -1.246 1.045 -0.838
Statistics (Gamma ROS Estimates) 1.075 0.941 0.564 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.275 1.057 -0.829

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.772 0.745 0.727 0.73

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.618 0.881 Data Not Normal
Lilliefors (Detects Only) 0.317 0.229 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.581 0.901 Data Not Normal
Lilliefors (NDs = DL) 0.346 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.553 0.901 Data Not Normal
Lilliefors (NDs = DL/2) 0.339 0.203 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.558 0.901 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.345 0.203 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.954 0.923 0.924 0.931

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.728 0.769
Kolmogorov-Smirnov (Detects Only) 0.216 0.229 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.857 0.768
Kolmogorov-Smirnov (NDs = DL) 0.244 0.204 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.464 0.772
Kolmogorov-Smirnov (NDs = DL/2) 0.254 0.205 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.556 0.767
Kolmogorov-Smirnov (Gamma ROS Est.) 0.166 0.204 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.981 0.978 0.954 0.952

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.971 0.881 Data Appear Lognormal
Lilliefors (Detects Only) 0.132 0.229 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.971 0.901 Data Appear Lognormal
Lilliefors (NDs = DL) 0.166 0.203 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.926 0.901 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.185 0.203 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.919 0.901 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.185 0.203 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)anthracene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 19 5 20.83%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.36 0.46 0.396 0.38 0.0385
Statistics (Detects Only) 19 0.03 2.515 0.555 0.069 0.848
Statistics (All: NDs treated as DL value) 24 0.03 2.515 0.522 0.14 0.753
Statistics (All: NDs treated as DL/2 value) 24 0.03 2.515 0.481 0.14 0.765
Statistics (Normal ROS Estimated Data) 24 0.0178 2.515 0.498 0.103 0.762
Statistics (Gamma ROS Estimated Data) 24 0.03 2.515 0.557 0.14 0.75
Statistics (Lognormal ROS Estimated Data) 24 0.03 2.515 0.46 0.0891 0.774

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.514 0.478 1.079 -1.819 1.565 -0.86
Statistics (NDs = DL) 0.625 0.574 0.835 -1.634 1.433 -0.877
Statistics (NDs = DL/2) 0.592 0.546 0.811 -1.778 1.388 -0.78
Statistics (Gamma ROS Estimates) 0.63 0.579 0.884 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.937 1.413 -0.73

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.809 0.824 0.783 0.809

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.649 0.901 Data Not Normal
Lilliefors (Detects Only) 0.395 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.677 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.324 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.613 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.42 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.653 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.359 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.934 0.961 0.942 0.969

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.327 0.801
Kolmogorov-Smirnov (Detects Only) 0.282 0.21 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.541 0.794
Kolmogorov-Smirnov (NDs = DL) 0.201 0.187 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.447 0.798
Kolmogorov-Smirnov (NDs = DL/2) 0.312 0.187 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.401 0.794
Kolmogorov-Smirnov (Gamma ROS Est.) 0.213 0.186 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.902 0.954 0.932 0.895

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.797 0.901 Data Not Lognormal
Lilliefors (Detects Only) 0.239 0.203 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.894 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.183 0.181 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.856 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.204 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.79 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.246 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 8 25 75.76%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 25 0.38 2000 164.3 3.8 552.5
Statistics (Detects Only) 8 0.042 0.67 0.258 0.205 0.19
Statistics (All: NDs treated as DL value) 33 0.042 2000 124.6 1.8 483.8
Statistics (All: NDs treated as DL/2 value) 33 0.042 1000 62.32 0.9 241.9
Statistics (Normal ROS Estimated Data) 33 0.042 0.67 0.234 0.231 0.106
Statistics (Gamma ROS Estimated Data) 33 0.042 0.67 0.267 0.27 0.0989
Statistics (Lognormal ROS Estimated Data) 33 0.042 0.67 0.201 0.181 0.104

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 2.202 2.022 0.117 -1.6 0.799 -0.499
Statistics (NDs = DL) 0.178 0.182 699.9 0.615 2.37 3.852
Statistics (NDs = DL/2) 0.184 0.188 338 0.0901 2.222 24.67
Statistics (Gamma ROS Estimates) 7.058 6.437 0.0379 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.7 0.445 -0.262

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.913 0.502 0.501 0.887

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.855 0.818 Data Appear Normal
Lilliefors (Detects Only) 0.224 0.313 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.27 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.51 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.27 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.51 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.82 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.238 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.863 0.86 0.902

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.29 0.723
Kolmogorov-Smirnov (Detects Only) 0.183 0.297 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 6.51 0.91
Kolmogorov-Smirnov (NDs = DL) 0.416 0.17 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 6.987 0.907
Kolmogorov-Smirnov (NDs = DL/2) 0.425 0.17 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.868 0.748
Kolmogorov-Smirnov (Gamma ROS Est.) 0.234 0.153 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.954 0.921 0.897 0.92

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.935 0.818 Data Appear Lognormal
Lilliefors (Detects Only) 0.23 0.313 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.856 0.931 Data Not Lognormal
Lilliefors (NDs = DL) 0.167 0.154 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.813 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.178 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.885 0.931 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.238 0.154 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 20 1 19 15 4 21.05%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.34 0.4 0.375 0.38 0.0252
Statistics (Detects Only) 15 0.028 3.2 0.594 0.28 0.838
Statistics (All: NDs treated as DL value) 19 0.028 3.2 0.548 0.34 0.745
Statistics (All: NDs treated as DL/2 value) 19 0.028 3.2 0.509 0.2 0.759
Statistics (Normal ROS Estimated Data) 19 -0.0267 3.2 0.512 0.22 0.761
Statistics (Gamma ROS Estimated Data) 19 0.028 3.2 0.549 0.3 0.752
Statistics (Lognormal ROS Estimated Data) 19 0.028 3.2 0.498 0.2 0.764

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.8 0.709 0.743 -1.263 1.296 -1.026
Statistics (NDs = DL) 0.963 0.846 0.569 -1.204 1.149 -0.955
Statistics (NDs = DL/2) 0.871 0.769 0.584 -1.35 1.156 -0.857
Statistics (Gamma ROS Estimates) 0.894 0.788 0.614 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.424 1.196 -0.84

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.806 0.777 0.76 0.781

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.668 0.881 Data Not Normal
Lilliefors (Detects Only) 0.306 0.229 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.625 0.901 Data Not Normal
Lilliefors (NDs = DL) 0.347 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.6 0.901 Data Not Normal
Lilliefors (NDs = DL/2) 0.325 0.203 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.631 0.901 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.327 0.203 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.947 0.95 0.962

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.43 0.773
Kolmogorov-Smirnov (Detects Only) 0.182 0.23 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.645 0.771
Kolmogorov-Smirnov (NDs = DL) 0.233 0.205 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 1.03 0.774
Kolmogorov-Smirnov (NDs = DL/2) 0.216 0.205 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.406 0.773
Kolmogorov-Smirnov (Gamma ROS Est.) 0.173 0.205 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.992 0.98 0.974 0.986

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.983 0.881 Data Appear Lognormal
Lilliefors (Detects Only) 0.0999 0.229 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.966 0.901 Data Appear Lognormal
Lilliefors (NDs = DL) 0.159 0.203 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.955 0.901 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.147 0.203 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.974 0.901 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.111 0.203 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 11 0 11 10 1 9.09%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 10 0.024 1.8 0.698 0.31 0.745
Statistics (All: NDs treated as DL value) 11 0.024 3.5 0.953 0.32 1.102
Statistics (All: NDs treated as DL/2 value) 11 0.024 1.8 0.794 0.32 0.775
Statistics (Normal ROS Estimated Data) 11 0.024 1.8 0.698 0.32 0.707
Statistics (Gamma ROS Estimated Data) 11 0.024 1.8 0.685 0.32 0.708
Statistics (Lognormal ROS Estimated Data) 11 0.024 1.8 0.662 0.3 0.717

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.71 0.577 0.983 -1.209 1.579 -1.306
Statistics (NDs = DL) 0.652 0.534 1.462 -0.986 1.672 -1.696
Statistics (NDs = DL/2) 0.735 0.595 1.08 -1.049 1.59 -1.517
Statistics (Gamma ROS Estimates) 0.77 0.621 0.889 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.209 1.498 -1.239

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.906 0.904 0.908 0.924

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.794 0.842 Data Not Normal
Lilliefors (Detects Only) 0.294 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.818 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.263 0.267 Data Appear Normal
Shapiro-Wilks (NDs = DL/2) 0.793 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.275 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.828 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.249 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.891 0.972 0.843 0.914

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.49 0.76
Kolmogorov-Smirnov (Detects Only) 0.182 0.277 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.385 0.77
Kolmogorov-Smirnov (NDs = DL) 0.169 0.267 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.635 0.764
Kolmogorov-Smirnov (NDs = DL/2) 0.217 0.265 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.378 0.762
Kolmogorov-Smirnov (Gamma ROS Est.) 0.162 0.265 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.965 0.973 0.95 0.969

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.909 0.842 Data Appear Lognormal
Lilliefors (Detects Only) 0.174 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.93 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.173 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.88 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.196 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.921 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.15 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Benzo(a)pyrene (q south)
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Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 20 4 16.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.38 0.46 0.413 0.405 0.034
Statistics (Detects Only) 20 0.023 2.975 0.518 0.0855 0.85
Statistics (All: NDs treated as DL value) 24 0.023 2.975 0.5 0.115 0.774
Statistics (All: NDs treated as DL/2 value) 24 0.023 2.975 0.466 0.115 0.782
Statistics (Normal ROS Estimated Data) 24 0.023 2.975 0.477 0.115 0.778
Statistics (Gamma ROS Estimated Data) 24 0.023 2.975 0.501 0.115 0.773
Statistics (Lognormal ROS Estimated Data) 24 0.023 2.975 0.447 0.0927 0.789

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.522 0.485 0.991 -1.867 1.513 -0.81
Statistics (NDs = DL) 0.61 0.561 0.82 -1.704 1.425 -0.836
Statistics (NDs = DL/2) 0.588 0.542 0.793 -1.819 1.379 -0.758
Statistics (Gamma ROS Estimates) 0.61 0.562 0.82 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.952 1.389 -0.711

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.791 0.806 0.771 0.782

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.631 0.905 Data Not Normal
Lilliefors (Detects Only) 0.404 0.198 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.657 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.312 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.603 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.41 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.62 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.396 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.968 0.981 0.965 0.981

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.294 0.8
Kolmogorov-Smirnov (Detects Only) 0.315 0.205 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.552 0.796
Kolmogorov-Smirnov (NDs = DL) 0.226 0.187 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.298 0.798
Kolmogorov-Smirnov (NDs = DL/2) 0.303 0.187 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.569 0.796
Kolmogorov-Smirnov (Gamma ROS Est.) 0.227 0.187 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.918 0.961 0.944 0.902

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.834 0.905 Data Not Lognormal
Lilliefors (Detects Only) 0.226 0.198 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.913 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.157 0.181 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.883 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.192 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.809 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.257 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(b)fluoranthene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 20 1 19 15 4 21.05%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.34 0.4 0.375 0.38 0.0252
Statistics (Detects Only) 15 0.039 3.2 0.57 0.32 0.81
Statistics (All: NDs treated as DL value) 19 0.039 3.2 0.529 0.36 0.719
Statistics (All: NDs treated as DL/2 value) 19 0.039 3.2 0.49 0.2 0.732
Statistics (Normal ROS Estimated Data) 19 -0.013 3.2 0.492 0.256 0.734
Statistics (Gamma ROS Estimated Data) 19 0.039 3.2 0.532 0.32 0.725
Statistics (Lognormal ROS Estimated Data) 19 0.039 3.2 0.481 0.208 0.736

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.871 0.769 0.654 -1.235 1.204 -0.974
Statistics (NDs = DL) 1.052 0.921 0.503 -1.182 1.067 -0.903
Statistics (NDs = DL/2) 0.946 0.832 0.517 -1.328 1.078 -0.812
Statistics (Gamma ROS Estimates) 0.995 0.873 0.534 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.388 1.113 -0.802

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.785 0.754 0.743 0.762

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.639 0.881 Data Not Normal
Lilliefors (Detects Only) 0.29 0.229 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.594 0.901 Data Not Normal
Lilliefors (NDs = DL) 0.308 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.576 0.901 Data Not Normal
Lilliefors (NDs = DL/2) 0.291 0.203 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.605 0.901 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.289 0.203 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.957 0.923 0.931 0.94

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.421 0.769
Kolmogorov-Smirnov (Detects Only) 0.152 0.229 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.696 0.768
Kolmogorov-Smirnov (NDs = DL) 0.212 0.204 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.938 0.771
Kolmogorov-Smirnov (NDs = DL/2) 0.193 0.205 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.425 0.769
Kolmogorov-Smirnov (Gamma ROS Est.) 0.13 0.204 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.993 0.978 0.978 0.986

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.984 0.881 Data Appear Lognormal
Lilliefors (Detects Only) 0.0913 0.229 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.962 0.901 Data Appear Lognormal
Lilliefors (NDs = DL) 0.148 0.203 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.962 0.901 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.141 0.203 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.974 0.901 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.108 0.203 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Page 11 of 29



Benzo(b)fluoranthene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 17 7 29.17%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.36 0.46 0.4 0.38 0.0365
Statistics (Detects Only) 17 0.033 3.3 0.665 0.1 1.034
Statistics (All: NDs treated as DL value) 24 0.033 3.3 0.588 0.285 0.872
Statistics (All: NDs treated as DL/2 value) 24 0.033 3.3 0.53 0.185 0.89
Statistics (Normal ROS Estimated Data) 24 -0.215 3.3 0.555 0.19 0.892
Statistics (Gamma ROS Estimated Data) 24 0.033 3.3 0.664 0.424 0.863
Statistics (Lognormal ROS Estimated Data) 24 0.033 3.3 0.503 0.0989 0.901

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.511 0.475 1.303 -1.647 1.612 -0.978
Statistics (NDs = DL) 0.672 0.616 0.875 -1.435 1.387 -0.966
Statistics (NDs = DL/2) 0.615 0.566 0.862 -1.637 1.345 -0.821
Statistics (Gamma ROS Estimates) 0.689 0.631 0.963 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.847 1.405 -0.76

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.818 0.808 0.764 0.817

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.67 0.892 Data Not Normal
Lilliefors (Detects Only) 0.376 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.658 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.35 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.591 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.424 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.676 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.364 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.97 0.976 0.959 0.984

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.575 0.797
Kolmogorov-Smirnov (Detects Only) 0.285 0.221 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.004 0.79
Kolmogorov-Smirnov (NDs = DL) 0.203 0.186 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.201 0.795
Kolmogorov-Smirnov (NDs = DL/2) 0.342 0.187 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.883 0.788
Kolmogorov-Smirnov (Gamma ROS Est.) 0.167 0.186 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.933 0.978 0.949 0.915

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.853 0.892 Data Not Lognormal
Lilliefors (Detects Only) 0.204 0.215 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.942 0.916 Data Appear Lognormal
Lilliefors (NDs = DL) 0.117 0.181 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.89 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.242 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.828 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.252 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Cadmium (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 11 0 11 10 1 9.09%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 10 0.49 92 10.94 1.35 28.54
Statistics (All: NDs treated as DL value) 11 0.49 92 9.993 1.3 27.26
Statistics (All: NDs treated as DL/2 value) 11 0.265 92 9.969 1.3 27.27
Statistics (Normal ROS Estimated Data) 11 -12.87 92 8.775 1.3 28.01
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 92 9.945 1.3 27.27
Statistics (Lognormal ROS Estimated Data) 11 0.266 92 9.969 1.3 27.27

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.388 0.343 28.2 0.687 1.607 2.338
Statistics (NDs = DL) 0.382 0.339 26.15 0.567 1.576 2.779
Statistics (NDs = DL/2) 0.371 0.33 26.87 0.504 1.642 3.256
Statistics (Gamma ROS Estimates) 0.206 0.21 48.28 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.504 1.641 3.254

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.621 0.603 0.604 0.667

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.417 0.842 Data Not Normal
Lilliefors (Detects Only) 0.466 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.395 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.464 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.397 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.464 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.484 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.446 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.906 0.895 0.898 0.935

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.54 0.798
Kolmogorov-Smirnov (Detects Only) 0.323 0.285 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.794 0.804
Kolmogorov-Smirnov (NDs = DL) 0.322 0.273 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.628 0.806
Kolmogorov-Smirnov (NDs = DL/2) 0.316 0.273 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.134 0.858
Kolmogorov-Smirnov (Gamma ROS Est.) 0.332 0.282 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.904 0.889 0.922 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.826 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.192 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.799 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.208 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.863 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.177 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.863 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.177 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Cadmium (q south)
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Raw Statistics
Number of Valid Observations 24
Number of Distinct Observations 21
Minimum 0.41
Maximum 8000
Mean of Raw Data 338.6
Standard Deviation of Raw Data 1632
Kstar 0.174
Mean of Log Transformed Data 1.312
Standard Deviation of Log Transformed Data 1.997

Normal Distribution Test Results

Correlation Coefficient R 0.432
Shapiro Wilk Test Statistic 0.214
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.533
Lilliefors Critical (0.95) Value 0.181
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.835
A-D Test Statistic 6.281
A-D Critical (0.95) Value 0.908
K-S Test Statistic 0.428
K-S Critical(0.95)  Value 0.198
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.849
Shapiro Wilk Test Statistic 0.745
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.23
Lilliefors Critical (0.95) Value 0.181
Data not Lognormal at (0.05) Significance Level

Cadmium (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 10 4 28.57%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.55 0.63 0.588 0.585 0.0386
Statistics (Detects Only) 10 0.54 250 39.49 1.233 80.06
Statistics (All: NDs treated as DL value) 14 0.54 250 28.37 0.735 69.07
Statistics (All: NDs treated as DL/2 value) 14 0.275 250 28.29 0.735 69.1
Statistics (Normal ROS Estimated Data) 14 -69.99 250 8.207 0.735 84.09
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 250 28.2 0.735 69.14
Statistics (Lognormal ROS Estimated Data) 14 0.0856 250 28.23 0.735 69.13

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.293 0.278 134.6 1.316 2.339 1.777
Statistics (NDs = DL) 0.274 0.263 103.7 0.788 2.131 2.704
Statistics (NDs = DL/2) 0.257 0.249 110.1 0.59 2.282 3.869
Statistics (Gamma ROS Estimates) 0.0979 0.125 288.2 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.238 2.63 11.06

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.75 0.677 0.678 0.859

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.582 0.842 Data Not Normal
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Lilliefors (Detects Only) 0.382 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.483 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.436 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.484 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.436 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.755 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.317 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.992 0.976 0.978 0.997

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.364 0.816
Kolmogorov-Smirnov (Detects Only) 0.392 0.288 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.619 0.843
Kolmogorov-Smirnov (NDs = DL) 0.427 0.249 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.235 0.85
Kolmogorov-Smirnov (NDs = DL/2) 0.408 0.25 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.021 0.912
Kolmogorov-Smirnov (Gamma ROS Est.) 0.282 0.257 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.882 0.825 0.877 0.927

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.765 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.332 0.28 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.677 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.334 0.237 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.763 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.296 0.237 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.849 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.241 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chromium (q south)

Raw Statistics
Number of Valid Observations 24
Number of Distinct Observations 21
Minimum 8
Maximum 660
Mean of Raw Data 59.98
Standard Deviation of Raw Data 132.7
Kstar 0.685
Mean of Log Transformed Data 3.297
Standard Deviation of Log Transformed Data 1.041

Normal Distribution Test Results

Correlation Coefficient R 0.603
Shapiro Wilk Test Statistic 0.392
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.348
Lilliefors Critical (0.95) Value 0.181
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.844
A-D Test Statistic 2.405
A-D Critical (0.95) Value 0.782
K-S Test Statistic 0.244
K-S Critical(0.95)  Value 0.185
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.933
Shapiro Wilk Test Statistic 0.877
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.171
Lilliefors Critical (0.95) Value 0.181
Data not Lognormal at (0.05) Significance Level
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Dibenzo(a,h)anthracene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 11 0 11 5 6 54.55%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.36 3.5 0.91 0.4 1.269
Statistics (Detects Only) 5 0.066 0.37 0.197 0.18 0.121
Statistics (All: NDs treated as DL value) 11 0.066 3.5 0.586 0.37 0.975
Statistics (All: NDs treated as DL/2 value) 11 0.066 1.75 0.338 0.19 0.475
Statistics (Normal ROS Estimated Data) 11 0.066 0.37 0.184 0.181 0.0782
Statistics (Gamma ROS Estimated Data) 11 0.066 0.37 0.209 0.227 0.0781
Statistics (Lognormal ROS Estimated Data) 11 0.066 0.37 0.169 0.152 0.0816

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 3.057 2.284 0.0645 -1.795 0.683 -0.38
Statistics (NDs = DL) 0.974 0.769 0.602 -1.129 0.998 -0.884
Statistics (NDs = DL/2) 1.327 1.026 0.255 -1.507 0.816 -0.541
Statistics (Gamma ROS Estimates) 6.372 4.695 0.0327 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.869 0.44 -0.236

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.986 0.657 0.678 0.909

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.964 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.163 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.465 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.473 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.493 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.383 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.854 0.85 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.335 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.993 0.844 0.85 0.935

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.181 0.683
Kolmogorov-Smirnov (Detects Only) 0.166 0.359 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.37 0.753
Kolmogorov-Smirnov (NDs = DL) 0.386 0.263 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.445 0.745
Kolmogorov-Smirnov (NDs = DL/2) 0.315 0.261 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.742 0.731
Kolmogorov-Smirnov (Gamma ROS Est.) 0.239 0.256 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.994 0.909 0.893 0.946

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.979 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.147 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.857 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.297 0.267 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.832 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.242 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.921 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.243 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dibenzo(a,h)anthracene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 5 19 79.17%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 19 0.38 2.155 0.498 0.41 0.402
Statistics (Detects Only) 5 0.03 0.44 0.158 0.074 0.168
Statistics (All: NDs treated as DL value) 24 0.03 2.155 0.427 0.4 0.389
Statistics (All: NDs treated as DL/2 value) 24 0.03 1.078 0.23 0.2 0.195
Statistics (Normal ROS Estimated Data) 24 -0.0403 0.44 0.11 0.0983 0.0987
Statistics (Gamma ROS Estimated Data) 24 0.03 0.44 0.152 0.154 0.0734
Statistics (Lognormal ROS Estimated Data) 24 0.0288 0.44 0.0938 0.0697 0.0838

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 1.284 1.151 0.123 -2.285 1.042 -0.456
Statistics (NDs = DL) 1.999 1.777 0.214 -1.121 0.824 -0.735
Statistics (NDs = DL/2) 2.653 2.349 0.0867 -1.669 0.64 -0.384
Statistics (Gamma ROS Estimates) 5.07 4.464 0.03 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.585 0.62 -0.24

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.894 0.645 0.67 0.923

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.807 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.291 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.452 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.425 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.484 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.417 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.871 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.223 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.994 0.74 0.776 0.863

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.318 0.689
Kolmogorov-Smirnov (Detects Only) 0.274 0.363 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.682 0.755
Kolmogorov-Smirnov (NDs = DL) 0.364 0.18 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.42 0.752
Kolmogorov-Smirnov (NDs = DL/2) 0.335 0.18 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.596 0.746
Kolmogorov-Smirnov (Gamma ROS Est.) 0.221 0.178 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.984 0.807 0.832 0.955

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.967 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.22 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.68 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.407 0.181 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.727 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.357 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.92 0.916 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.22 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 2 22 14 8 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.0038 0.042 0.021 0.0175 0.017
Statistics (Detects Only) 14 3.90E-04 0.375 0.0708 0.0119 0.12
Statistics (All: NDs treated as DL value) 22 3.90E-04 0.375 0.0527 0.0155 0.0977
Statistics (All: NDs treated as DL/2 value) 22 3.90E-04 0.375 0.0488 0.00915 0.0987
Statistics (Normal ROS Estimated Data) 22 -0.0522 0.375 0.0449 0.0102 0.101
Statistics (Gamma ROS Estimated Data) 22 3.90E-04 0.375 0.0631 0.036 0.0948
Statistics (Lognormal ROS Estimated Data) 22 3.90E-04 0.375 0.0458 0.00295 0.0999

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.358 0.339 0.198 -4.52 2.327 -0.515
Statistics (NDs = DL) 0.435 0.406 0.121 -4.438 1.94 -0.437
Statistics (NDs = DL/2) 0.395 0.371 0.124 -4.69 1.95 -0.416
Statistics (Gamma ROS Estimates) 0.521 0.48 0.121 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.167 2.062 -0.399

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.809 0.754 0.728 0.775

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.659 0.874 Data Not Normal
Lilliefors (Detects Only) 0.373 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.58 0.911 Data Not Normal
Lilliefors (NDs = DL) 0.362 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.541 0.911 Data Not Normal
Lilliefors (NDs = DL/2) 0.425 0.189 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.616 0.911 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.407 0.189 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.978 0.976 0.968 0.979

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.574 0.821
Kolmogorov-Smirnov (Detects Only) 0.217 0.246 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.767 0.818
Kolmogorov-Smirnov (NDs = DL) 0.174 0.198 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.265 0.827
Kolmogorov-Smirnov (NDs = DL/2) 0.276 0.199 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.323 0.802
Kolmogorov-Smirnov (Gamma ROS Est.) 0.158 0.196 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.982 0.989 0.984 0.96

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.944 0.874 Data Appear Lognormal
Lilliefors (Detects Only) 0.115 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.969 0.911 Data Appear Lognormal
Lilliefors (NDs = DL) 0.0943 0.189 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.958 0.911 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.145 0.189 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.912 0.911 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.196 0.189 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dioxin TEQ-HH (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 20 6 14 10 4 28.57%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 6.60E-05 1.37E-04 1.06E-04 1.11E-04 2.97E-05
Statistics (Detects Only) 10 5.78E-05 0.00387 4.94E-04 8.80E-05 0.00119
Statistics (All: NDs treated as DL value) 14 5.78E-05 0.00387 3.83E-04 9.85E-05 0.00101
Statistics (All: NDs treated as DL/2 value) 14 3.30E-05 0.00387 3.68E-04 6.75E-05 0.00101
Statistics (Normal ROS Estimated Data) 14 -3.03E-04 0.00387 3.50E-04 7.55E-05 0.00102
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 0.00387 3.95E-04 9.81E-05 0.00101
Statistics (Lognormal ROS Estimated Data) 14 4.23E-05 0.00387 3.72E-04 7.74E-05 0.00101

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.502 0.442 9.83E-04 -8.876 1.299 -0.146
Statistics (NDs = DL) 0.568 0.494 6.75E-04 -8.965 1.101 -0.123
Statistics (NDs = DL/2) 0.505 0.445 7.29E-04 -9.163 1.188 -0.13
Statistics (Gamma ROS Estimates) 0.361 0.331 0.0011 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -9.092 1.147 -0.126

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.624 0.565 0.565 0.613

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.421 0.842 Data Not Normal
Lilliefors (Detects Only) 0.437 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.351 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.454 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.351 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.448 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.412 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.419 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.893 0.836 0.847 0.888

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.972 0.777
Kolmogorov-Smirnov (Detects Only) 0.403 0.281 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.956 0.787
Kolmogorov-Smirnov (NDs = DL) 0.435 0.241 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.934 0.793
Kolmogorov-Smirnov (NDs = DL/2) 0.405 0.242 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.661 0.82
Kolmogorov-Smirnov (Gamma ROS Est.) 0.312 0.246 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.83 0.806 0.821 0.804

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.705 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.311 0.28 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.672 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.333 0.237 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.7 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.274 0.237 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.671 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.295 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dioxin TEQ-HH (q south)

Raw Statistics
Number of Valid Observations 22
Number of Missing Values 2
Number of Distinct Observations 22
Minimum 5.27E-05
Maximum 0.00711
Mean of Raw Data 5.55E-04
Standard Deviation of Raw Data 0.00148
Kstar 0.546
Mean of Log Transformed Data -8.532
Standard Deviation of Log Transformed Data 1.159

Normal Distribution Test Results

Correlation Coefficient R 0.554
Shapiro Wilk Test Statistic 0.335
Shapiro Wilk Critical (0.95) Value 0.911
Lilliefors Test Statistic 0.393
Lilliefors Critical (0.95) Value 0.189
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.814
A-D Test Statistic 2.52
A-D Critical (0.95) Value 0.796
K-S Test Statistic 0.263
K-S Critical(0.95)  Value 0.195
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.925
Shapiro Wilk Test Statistic 0.863
Shapiro Wilk Critical (0.95) Value 0.911
Lilliefors Test Statistic 0.169
Lilliefors Critical (0.95) Value 0.189
Data not Lognormal at (0.05) Significance Level
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Mercury (q south)

Raw Statistics
Number of Valid Observations 23
Number of Missing Values 1
Number of Distinct Observations 21
Minimum 0.021
Maximum 140
Mean of Raw Data 6.627
Standard Deviation of Raw Data 29.09
Kstar 0.232
Mean of Log Transformed Data -1.187
Standard Deviation of Log Transformed Data 1.911

Normal Distribution Test Results

Correlation Coefficient R 0.454
Shapiro Wilk Test Statistic 0.233
Shapiro Wilk Critical (0.95) Value 0.914
Lilliefors Test Statistic 0.503
Lilliefors Critical (0.95) Value 0.185
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.821
A-D Test Statistic 4.12
A-D Critical (0.95) Value 0.879
K-S Test Statistic 0.37
K-S Critical(0.95)  Value 0.2
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.936
Shapiro Wilk Test Statistic 0.89
Shapiro Wilk Critical (0.95) Value 0.914
Lilliefors Test Statistic 0.142
Lilliefors Critical (0.95) Value 0.185
Data not Lognormal at (0.05) Significance Level
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Manganese (p)

Raw Statistics
Number of Valid Observations 35
Number of Missing Values 12
Number of Distinct Observations 30
Minimum 1.2
Maximum 2700
Mean of Raw Data 258.9
Standard Deviation of Raw Data 445.4
Kstar 0.832
Mean of Log Transformed Data 4.898
Standard Deviation of Log Transformed Data 1.287

Normal Distribution Test Results

Correlation Coefficient R 0.626
Shapiro Wilk Test Statistic 0.432
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.299
Lilliefors Critical (0.95) Value 0.15
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.81
A-D Test Statistic 0.95
A-D Critical (0.95) Value 0.781
K-S Test Statistic 0.137
K-S Critical(0.95)  Value 0.154
Data follow Appr. Gamma Distribution at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.932
Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.126
Lilliefors Critical (0.95) Value 0.15
Data not Lognormal at (0.05) Significance Level

Manganese (q south)

Raw Statistics
Number of Valid Observations 24
Number of Distinct Observations 19
Minimum 240
Maximum 2100
Mean of Raw Data 529.4
Standard Deviation of Raw Data 366.6
Kstar 3.8
Mean of Log Transformed Data 6.151
Standard Deviation of Log Transformed Data 0.44

Normal Distribution Test Results

Correlation Coefficient R 0.734
Shapiro Wilk Test Statistic 0.568
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.271
Lilliefors Critical (0.95) Value 0.181
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.833
A-D Test Statistic 1.572
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A-D Critical (0.95) Value 0.748
K-S Test Statistic 0.216
K-S Critical(0.95)  Value 0.179
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.919
Shapiro Wilk Test Statistic 0.864
Shapiro Wilk Critical (0.95) Value 0.916
Lilliefors Test Statistic 0.185
Lilliefors Critical (0.95) Value 0.181
Data not Lognormal at (0.05) Significance Level
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Tetrachloroethene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 13 34 17 17 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 17 0.0034 10 1.813 0.21 3.374
Statistics (Detects Only) 17 0.0019 140 12.21 0.24 35.85
Statistics (All: NDs treated as DL value) 34 0.0019 140 7.009 0.225 25.62
Statistics (All: NDs treated as DL/2 value) 34 0.0017 140 6.556 0.145 25.64
Statistics (Normal ROS Estimated Data) 34 -19.12 140 0.392 0.00255 28.33
Statistics (Gamma ROS Estimated Data) 34 0.0019 140 12.72 9.691 25.08
Statistics (Lognormal ROS Estimated Data) 34 0.00177 140 6.11 0.0137 25.72

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.184 0.188 66.24 -1.543 3.315 -2.148
Statistics (NDs = DL) 0.198 0.2 35.48 -1.785 3.095 -1.734
Statistics (NDs = DL/2) 0.186 0.189 35.33 -2.131 3.142 -1.474
Statistics (Gamma ROS Estimates) 0.33 0.32 38.57 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.35 3.087 -0.921

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.609 0.525 0.503 0.692

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.396 0.892 Data Not Normal
Lilliefors (Detects Only) 0.489 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.308 0.933 Data Not Normal
Lilliefors (NDs = DL) 0.423 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.285 0.933 Data Not Normal
Lilliefors (NDs = DL/2) 0.465 0.152 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.513 0.933 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.376 0.152 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.962 0.917 0.905 0.898

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.507 0.889
Kolmogorov-Smirnov (Detects Only) 0.293 0.232 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.473 0.9
Kolmogorov-Smirnov (NDs = DL) 0.216 0.167 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.922 0.907
Kolmogorov-Smirnov (NDs = DL/2) 0.222 0.168 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.374 0.849
Kolmogorov-Smirnov (Gamma ROS Est.) 0.201 0.163 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.977 0.975 0.968 0.935

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.946 0.892 Data Appear Lognormal
Lilliefors (Detects Only) 0.111 0.215 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.937 0.933 Data Appear Lognormal
Lilliefors (NDs = DL) 0.164 0.152 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.923 0.933 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.152 0.152 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.864 0.933 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.175 0.152 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Tetrachloroethene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 0 24 9 15 62.50%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 15 0.004 0.0075 0.00599 0.0062 0.00108
Statistics (Detects Only) 9 5.35E-04 1.7 0.233 0.0032 0.561
Statistics (All: NDs treated as DL value) 24 5.35E-04 1.7 0.0913 0.00595 0.35
Statistics (All: NDs treated as DL/2 value) 24 5.35E-04 1.7 0.0894 0.0031 0.35
Statistics (Normal ROS Estimated Data) 24 -0.0999 1.7 0.0982 0.0171 0.35
Statistics (Gamma ROS Estimated Data) 24 5.35E-04 1.7 0.243 0.249 0.332
Statistics (Lognormal ROS Estimated Data) 24 5.35E-04 1.7 0.0888 0.00215 0.35

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.228 0.228 1.022 -4.61 2.773 -0.601
Statistics (NDs = DL) 0.275 0.268 0.332 -4.938 1.662 -0.337
Statistics (NDs = DL/2) 0.242 0.239 0.37 -5.371 1.749 -0.326
Statistics (Gamma ROS Estimates) 0.529 0.49 0.459 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.624 1.845 -0.328

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.686 0.499 0.498 0.561

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.498 0.829 Data Not Normal
Lilliefors (Detects Only) 0.412 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.277 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.474 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.276 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.472 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.347 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.44 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.978 0.86 0.873 0.837

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.049 0.834
Kolmogorov-Smirnov (Detects Only) 0.334 0.306 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 5.534 0.862
Kolmogorov-Smirnov (NDs = DL) 0.486 0.194 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 6.204 0.876
Kolmogorov-Smirnov (NDs = DL/2) 0.478 0.195 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.69 0.804
Kolmogorov-Smirnov (Gamma ROS Est.) 0.351 0.188 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.939 0.844 0.787 0.789

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.875 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.251 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.735 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.364 0.181 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.64 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.382 0.181 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.64 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.361 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Total PCBs (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 20 4 16 5 11 68.75%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 11 0.0899 1.7 0.712 0.894 0.538
Statistics (Detects Only) 5 0.14 2.58 0.898 0.459 0.982
Statistics (All: NDs treated as DL value) 16 0.0899 2.58 0.77 0.865 0.677
Statistics (All: NDs treated as DL/2 value) 16 0.045 2.58 0.525 0.453 0.611
Statistics (Normal ROS Estimated Data) 16 -1.277 2.58 -0.241 -0.417 1.001
Statistics (Gamma ROS Estimated Data) 16 0.14 2.58 1.153 1.21 0.749
Statistics (Lognormal ROS Estimated Data) 16 0.048 2.58 0.346 0.128 0.637

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 1.232 1.043 0.729 -0.565 1.082 -1.915
Statistics (NDs = DL) 1.178 0.999 0.654 -0.742 1.137 -1.532
Statistics (NDs = DL/2) 1.003 0.857 0.524 -1.219 1.219 -1
Statistics (Gamma ROS Estimates) 2.018 1.681 0.571 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.86 1.128 -0.607

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.885 0.92 0.803 0.912

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.795 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.289 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.851 0.887 Data Not Normal
Lilliefors (NDs = DL) 0.202 0.222 Data Appear Normal
Shapiro-Wilks (NDs = DL/2) 0.669 0.887 Data Not Normal
Lilliefors (NDs = DL/2) 0.283 0.222 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.841 0.887 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.257 0.222 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.99 0.971 0.933 0.917

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.284 0.689
Kolmogorov-Smirnov (Detects Only) 0.239 0.363 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.761 0.76
Kolmogorov-Smirnov (NDs = DL) 0.217 0.22 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.788 0.763
Kolmogorov-Smirnov (NDs = DL/2) 0.208 0.221 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 1.042 0.75
Kolmogorov-Smirnov (Gamma ROS Est.) 0.238 0.218 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.988 0.939 0.937 0.919

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.984 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.178 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.865 0.887 Data Not Lognormal
Lilliefors (NDs = DL) 0.252 0.222 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.871 0.887 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.275 0.222 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.846 0.887 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.288 0.222 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Total PCBs (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 24 2 22 16 6 27.27%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.0965 5.3 1.323 0.294 2.063
Statistics (Detects Only) 16 0.093 13.94 3.148 1.291 4.382
Statistics (All: NDs treated as DL value) 22 0.093 13.94 2.65 1.111 3.927
Statistics (All: NDs treated as DL/2 value) 22 0.0483 13.94 2.47 1.039 3.905
Statistics (Normal ROS Estimated Data) 22 -2.77 13.94 1.968 1.039 4.258
Statistics (Gamma ROS Estimated Data) 22 1.00E-09 13.94 2.527 1.111 3.902
Statistics (Lognormal ROS Estimated Data) 22 0.093 13.94 2.353 0.898 3.936

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.656 0.597 4.8 0.217 1.579 7.279
Statistics (NDs = DL) 0.586 0.537 4.519 -0.0824 1.651 -20.04
Statistics (NDs = DL/2) 0.535 0.492 4.619 -0.271 1.773 -6.531
Statistics (Gamma ROS Estimates) 0.204 0.207 12.36 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.293 1.614 -5.509

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.82 0.81 0.786 0.86

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.675 0.887 Data Not Normal
Lilliefors (Detects Only) 0.304 0.222 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.659 0.911 Data Not Normal
Lilliefors (NDs = DL) 0.259 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.623 0.911 Data Not Normal
Lilliefors (NDs = DL/2) 0.285 0.189 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.747 0.911 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.246 0.189 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.956 0.967 0.957 0.951

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.422 0.783
Kolmogorov-Smirnov (Detects Only) 0.142 0.225 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.574 0.797
Kolmogorov-Smirnov (NDs = DL) 0.147 0.195 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.528 0.801
Kolmogorov-Smirnov (NDs = DL/2) 0.128 0.195 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.265 0.89
Kolmogorov-Smirnov (Gamma ROS Est.) 0.264 0.205 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.972 0.967 0.974 0.974

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.931 0.887 Data Appear Lognormal
Lilliefors (Detects Only) 0.139 0.222 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.917 0.911 Data Appear Lognormal
Lilliefors (NDs = DL) 0.174 0.189 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.935 0.911 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.146 0.189 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.932 0.911 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.145 0.189 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Vanadium (p)

Raw Statistics
Number of Valid Observations 35
Number of Missing Values 12
Number of Distinct Observations 23
Minimum 0.63
Maximum 260
Mean of Raw Data 29.62
Standard Deviation of Raw Data 41.27
Kstar 1.329
Mean of Log Transformed Data 3.001
Standard Deviation of Log Transformed Data 0.97

Normal Distribution Test Results

Correlation Coefficient R 0.576
Shapiro Wilk Test Statistic 0.374
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.372
Lilliefors Critical (0.95) Value 0.15
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.726
A-D Test Statistic 3.369
A-D Critical (0.95) Value 0.768
K-S Test Statistic 0.242
K-S Critical(0.95)  Value 0.152
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.839
Shapiro Wilk Test Statistic 0.743
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.255
Lilliefors Critical (0.95) Value 0.15
Data not Lognormal at (0.05) Significance Level
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2-Methylnaphthalene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 7 6 46.15%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.38 0.42 0.398 0.395 0.0147
Statistics (Detects Only) 7 0.038 29.5 11.23 10 11.03
Statistics (All: NDs treated as DL value) 13 0.038 29.5 6.228 0.41 9.612
Statistics (All: NDs treated as DL/2 value) 13 0.038 29.5 6.136 0.205 9.673
Statistics (Normal ROS Estimated Data) 13 -5.367 29.5 5.363 0.14 10.32
Statistics (Gamma ROS Estimated Data) 13 0.038 29.5 11.2 11.12 7.805
Statistics (Lognormal ROS Estimated Data) 13 0.038 29.5 6.104 0.14 9.694

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.472 0.415 23.77 1.061 2.629 2.478
Statistics (NDs = DL) 0.392 0.353 15.88 0.146 2.125 14.53
Statistics (NDs = DL/2) 0.34 0.313 18.05 -0.174 2.32 -13.36
Statistics (Gamma ROS Estimates) 0.81 0.675 13.83 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.437 2.538 -5.812

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.96 0.835 0.833 0.9

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.908 0.803 Data Appear Normal
Lilliefors (Detects Only) 0.19 0.335 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.698 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.343 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.695 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.345 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.814 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.268 0.246 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.914 0.966 0.962 0.919

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.48 0.756
Kolmogorov-Smirnov (Detects Only) 0.232 0.328 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.121 0.811
Kolmogorov-Smirnov (NDs = DL) 0.346 0.253 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.39 0.822
Kolmogorov-Smirnov (NDs = DL/2) 0.369 0.255 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.58 0.767
Kolmogorov-Smirnov (Gamma ROS Est.) 0.378 0.245 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.915 0.942 0.911 0.919

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.825 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.253 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.879 0.866 Data Appear Lognormal
Lilliefors (NDs = DL) 0.299 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.816 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.34 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.823 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.265 0.246 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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4-Chloroaniline (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 7 26 78.79%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 26 0.75 4000 161 3.75 783.1
Statistics (Detects Only) 7 0.22 930 138.3 0.87 349.2
Statistics (All: NDs treated as DL value) 33 0.22 4000 156.2 3.7 708.6
Statistics (All: NDs treated as DL/2 value) 33 0.22 2000 92.78 1.85 378.5
Statistics (Normal ROS Estimated Data) 33 -149.2 930 0.79 -31.74 172.1
Statistics (Gamma ROS Estimated Data) 33 1.00E-09 930 140.6 148 155.4
Statistics (Lognormal ROS Estimated Data) 33 0.0992 930 29.74 0.455 161.7

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.208 0.21 663.9 1.42 2.944 2.073
Statistics (NDs = DL) 0.199 0.201 785 1.35 2.128 1.576
Statistics (NDs = DL/2) 0.198 0.2 468.9 0.804 2.152 2.676
Statistics (Gamma ROS Estimates) 0.429 0.41 327.8 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.364 1.662 -4.562

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.666 0.455 0.493 0.584

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.472 0.803 Data Not Normal
Lilliefors (Detects Only) 0.489 0.335 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.24 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.485 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.273 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.497 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.384 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.362 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.96 0.858 0.893 0.804

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.942 0.818
Kolmogorov-Smirnov (Detects Only) 0.328 0.341 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 6.398 0.899
Kolmogorov-Smirnov (NDs = DL) 0.385 0.17 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 6.466 0.9
Kolmogorov-Smirnov (NDs = DL/2) 0.37 0.17 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 5.603 0.827
Kolmogorov-Smirnov (Gamma ROS Est.) 0.397 0.163 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.933 0.906 0.897 0.773

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.872 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.273 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.83 0.931 Data Not Lognormal
Lilliefors (NDs = DL) 0.225 0.154 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.809 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.174 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.628 0.931 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.308 0.154 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,4-Dichlorobenzene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 6 7 53.85%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.38 0.42 0.399 0.4 0.0135
Statistics (Detects Only) 6 0.046 47 19.42 9.725 21.3
Statistics (All: NDs treated as DL value) 13 0.046 47 9.176 0.41 16.93
Statistics (All: NDs treated as DL/2 value) 13 0.046 47 9.069 0.205 16.99
Statistics (Normal ROS Estimated Data) 13 -18.55 47 3.13 -3.594 21.31
Statistics (Gamma ROS Estimated Data) 13 0.046 47 19.38 18.89 13.85
Statistics (Lognormal ROS Estimated Data) 13 0.0252 47 9.016 0.214 17.02

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.521 0.452 37.25 1.755 2.559 1.458
Statistics (NDs = DL) 0.353 0.323 25.99 0.315 2.158 6.861
Statistics (NDs = DL/2) 0.304 0.285 29.83 -0.0587 2.405 -40.96
Statistics (Gamma ROS Estimates) 1.024 0.839 18.93 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.577 2.857 -4.95

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.896 0.76 0.76 0.907

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.781 0.788 Data Not Normal
Lilliefors (Detects Only) 0.331 0.362 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.579 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.318 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.579 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.316 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.818 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.214 0.246 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.866 0.93 0.929 0.936

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.377 0.735
Kolmogorov-Smirnov (Detects Only) 0.211 0.348 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.348 0.819
Kolmogorov-Smirnov (NDs = DL) 0.355 0.255 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.46 0.829
Kolmogorov-Smirnov (NDs = DL/2) 0.369 0.256 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.996 0.757
Kolmogorov-Smirnov (Gamma ROS Est.) 0.27 0.243 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.894 0.924 0.905 0.936

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.811 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.276 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.85 0.866 Data Not Lognormal
Lilliefors (NDs = DL) 0.323 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.807 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.349 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.852 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.247 0.246 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,4-Dichlorobenzene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 9 24 72.73%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 24 0.38 2000 170.7 2.89 563.5
Statistics (Detects Only) 9 0.033 160 29.92 1.4 53.97
Statistics (All: NDs treated as DL value) 33 0.033 2000 132.3 1.9 482.7
Statistics (All: NDs treated as DL/2 value) 33 0.033 1000 70.25 1.4 241.7
Statistics (Normal ROS Estimated Data) 33 -47.61 160 -4.039 -11.51 36.48
Statistics (Gamma ROS Estimated Data) 33 0.033 160 34.8 29.08 30.33
Statistics (Lognormal ROS Estimated Data) 33 0.00511 160 8.239 0.0858 30.16

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.268 0.264 111.5 0.782 3.029 3.873
Statistics (NDs = DL) 0.192 0.195 689.2 1.028 2.549 2.48
Statistics (NDs = DL/2) 0.198 0.2 355.2 0.524 2.55 4.866
Statistics (Gamma ROS Estimates) 0.779 0.728 44.67 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.872 2.445 -1.306

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.796 0.523 0.546 0.811

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.648 0.829 Data Not Normal
Lilliefors (Detects Only) 0.365 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.293 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.465 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.316 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.432 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.69 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.254 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.995 0.877 0.894 0.946

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.531 0.819
Kolmogorov-Smirnov (Detects Only) 0.297 0.303 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 4.942 0.903
Kolmogorov-Smirnov (NDs = DL) 0.351 0.17 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.731 0.9
Kolmogorov-Smirnov (NDs = DL/2) 0.364 0.17 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.204 0.786
Kolmogorov-Smirnov (Gamma ROS Est.) 0.35 0.159 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.97 0.954 0.95 0.916

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.924 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.185 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.911 0.931 Data Not Lognormal
Lilliefors (NDs = DL) 0.156 0.154 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.898 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.175 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.841 0.931 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.261 0.154 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,4-Dichlorobenzene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 5 45 14 31 68.89%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 31 0.34 3.9 0.768 0.41 0.914
Statistics (Detects Only) 14 0.045 24 2.648 0.14 6.373
Statistics (All: NDs treated as DL value) 45 0.045 24 1.353 0.4 3.653
Statistics (All: NDs treated as DL/2 value) 45 0.045 24 1.088 0.205 3.642
Statistics (Normal ROS Estimated Data) 45 -1.742 24 1.253 0.684 3.708
Statistics (Gamma ROS Estimated Data) 45 0.045 24 2.679 2.792 3.486
Statistics (Lognormal ROS Estimated Data) 45 0.045 24 0.948 0.165 3.653

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.353 0.344 7.507 -0.93 1.894 -2.036
Statistics (NDs = DL) 0.613 0.587 2.207 -0.703 1.187 -1.69
Statistics (NDs = DL/2) 0.502 0.483 2.168 -1.18 1.189 -1.008
Statistics (Gamma ROS Estimates) 0.959 0.91 2.792 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.55 1.186 -0.765

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.662 0.546 0.498 0.626

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.466 0.874 Data Not Normal
Lilliefors (Detects Only) 0.354 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.339 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.369 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.288 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.387 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.439 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.294 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.947 0.813 0.796 0.759

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.681 0.822
Kolmogorov-Smirnov (Detects Only) 0.335 0.246 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 5.204 0.803
Kolmogorov-Smirnov (NDs = DL) 0.36 0.138 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 7.594 0.813
Kolmogorov-Smirnov (NDs = DL/2) 0.363 0.139 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.775 0.779
Kolmogorov-Smirnov (Gamma ROS Est.) 0.265 0.136 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.919 0.932 0.874 0.849

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.842 0.874 Data Not Lognormal
Lilliefors (Detects Only) 0.279 0.237 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.883 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.27 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.781 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.297 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.74 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.265 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,2-Dichloroethane (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 7 5 41.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.0049 3.4 0.774 0.0071 1.481
Statistics (Detects Only) 7 0.0014 87 28.57 12 36.77
Statistics (All: NDs treated as DL value) 12 0.0014 87 16.99 0.229 30.71
Statistics (All: NDs treated as DL/2 value) 12 0.0014 87 16.83 0.114 30.79
Statistics (Normal ROS Estimated Data) 12 -0.31 87 16.54 0.00145 30.96
Statistics (Gamma ROS Estimated Data) 12 0.0014 87 29.91 31.78 27.21
Statistics (Lognormal ROS Estimated Data) 12 0.0014 87 16.67 0.00513 30.88

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.187 0.195 153.2 -0.636 5.38 -8.459
Statistics (NDs = DL) 0.169 0.183 100.3 -1.625 4.541 -2.795
Statistics (NDs = DL/2) 0.161 0.176 104.8 -1.913 4.65 -2.43
Statistics (Gamma ROS Estimates) 0.297 0.278 100.8 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.568 4.636 -1.805

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.902 0.791 0.788 0.786

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.794 0.803 Data Not Normal
Lilliefors (Detects Only) 0.245 0.335 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.628 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.338 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.622 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.355 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.619 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.37 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.876 0.937 0.935 0.886

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.768 0.826
Kolmogorov-Smirnov (Detects Only) 0.289 0.343 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.838 0.876
Kolmogorov-Smirnov (NDs = DL) 0.286 0.272 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.974 0.879
Kolmogorov-Smirnov (NDs = DL/2) 0.294 0.273 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.996 0.825
Kolmogorov-Smirnov (Gamma ROS Est.) 0.383 0.266 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.889 0.931 0.917 0.861

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.755 0.803 Data Not Lognormal
Lilliefors (Detects Only) 0.29 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.836 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.268 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.81 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.289 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.719 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.387 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,2-Dichloroethene (total) (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 5 7 58.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.0094 6.8 1.865 0.011 3.171
Statistics (Detects Only) 5 4.80E-04 51 13.52 4.6 21.52
Statistics (All: NDs treated as DL value) 12 4.80E-04 51 6.721 0.0125 14.49
Statistics (All: NDs treated as DL/2 value) 12 4.80E-04 51 6.177 0.00625 14.55
Statistics (Normal ROS Estimated Data) 12 -8.628 51 4.507 -0.0695 15.45
Statistics (Gamma ROS Estimated Data) 12 1.00E-09 51 12.68 10.8 13.85
Statistics (Lognormal ROS Estimated Data) 12 1.90E-04 51 5.635 0.00222 14.73

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.189 0.197 71.69 -1.334 5.524 -4.142
Statistics (NDs = DL) 0.185 0.194 36.36 -2.124 4.109 -1.934
Statistics (NDs = DL/2) 0.173 0.185 35.7 -2.528 4.184 -1.655
Statistics (Gamma ROS Estimates) 0.208 0.212 60.99 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.277 4.31 -1.008

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.849 0.708 0.68 0.76

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.731 0.762 Data Not Normal
Lilliefors (Detects Only) 0.328 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.528 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.331 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.491 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.376 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.61 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.331 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.999 0.982 0.982 0.945

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.433 0.781
Kolmogorov-Smirnov (Detects Only) 0.27 0.39 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.957 0.871
Kolmogorov-Smirnov (NDs = DL) 0.33 0.272 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.018 0.875
Kolmogorov-Smirnov (NDs = DL/2) 0.337 0.272 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.962 0.862
Kolmogorov-Smirnov (Gamma ROS Est.) 0.39 0.271 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.918 0.935 0.927 0.884

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.815 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.298 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.856 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.282 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.84 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.303 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.774 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.304 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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2,4-Dichlorophenol (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 5 24 82.76%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 24 0.35 21 2.021 0.43 4.451
Statistics (Detects Only) 5 0.03 270 67.79 2.9 116.4
Statistics (All: NDs treated as DL value) 29 0.03 270 13.36 0.49 50.89
Statistics (All: NDs treated as DL/2 value) 29 0.03 270 12.52 0.245 50.96
Statistics (Normal ROS Estimated Data) 29 -87.48 270 -31.62 -48.67 66.77
Statistics (Gamma ROS Estimated Data) 29 1.00E-09 310.6 81.39 42 95.32
Statistics (Lognormal ROS Estimated Data) 29 0.00319 270 11.71 0.0194 51.12

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.257 0.253 263.7 1.466 3.586 2.446
Statistics (NDs = DL) 0.276 0.271 48.37 0.062 1.817 29.31
Statistics (NDs = DL/2) 0.236 0.234 53.09 -0.512 1.929 -3.769
Statistics (Gamma ROS Estimates) 0.157 0.164 518.3 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.152 2.699 -0.856

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.831 0.503 0.487 0.765

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.701 0.762 Data Not Normal
Lilliefors (Detects Only) 0.311 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.285 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.439 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.269 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.459 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.616 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.24 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.999 0.866 0.868 0.827

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.258 0.755
Kolmogorov-Smirnov (Detects Only) 0.254 0.384 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 5.169 0.866
Kolmogorov-Smirnov (NDs = DL) 0.337 0.178 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 5.703 0.883
Kolmogorov-Smirnov (NDs = DL/2) 0.364 0.179 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 5.316 0.919
Kolmogorov-Smirnov (Gamma ROS Est.) 0.44 0.182 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.987 0.893 0.88 0.85

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.968 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.175 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.818 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.244 0.165 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.79 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.261 0.165 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.731 0.926 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.267 0.165 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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2,4-Dichlorophenol (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 6 6 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.35 0.39 0.367 0.365 0.0163
Statistics (Detects Only) 6 0.03 3500 654.7 79 1397
Statistics (All: NDs treated as DL value) 12 0.03 3500 327.5 0.375 1002
Statistics (All: NDs treated as DL/2 value) 12 0.03 3500 327.5 0.193 1002
Statistics (Normal ROS Estimated Data) 12 -670.4 3500 159.6 -15.01 1083
Statistics (Gamma ROS Estimated Data) 12 0.03 3500 680.9 534.7 952.3
Statistics (Lognormal ROS Estimated Data) 12 0.0219 3500 327.5 0.208 1002

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.207 0.211 3163 2.948 4.413 1.497
Statistics (NDs = DL) 0.158 0.174 2070 0.972 3.621 3.726
Statistics (NDs = DL/2) 0.149 0.167 2199 0.625 3.839 6.139
Statistics (Gamma ROS Estimates) 0.371 0.334 1834 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.418 4.04 9.668

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.729 0.587 0.587 0.721

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.556 0.788 Data Not Normal
Lilliefors (Detects Only) 0.442 0.362 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.376 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.44 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.376 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.44 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.554 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.376 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.982 0.945 0.948 0.945

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.272 0.8
Kolmogorov-Smirnov (Detects Only) 0.187 0.363 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.669 0.879
Kolmogorov-Smirnov (NDs = DL) 0.39 0.273 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.689 0.883
Kolmogorov-Smirnov (NDs = DL/2) 0.383 0.273 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.734 0.81
Kolmogorov-Smirnov (Gamma ROS Est.) 0.23 0.263 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.963 0.899 0.888 0.923

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.92 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.268 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.81 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.368 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.785 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.353 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.842 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.261 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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4,4'-DDT (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 23 24 13 11 45.83%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 11 0.019 4.5 0.946 0.18 1.518
Statistics (Detects Only) 13 0.0081 14 1.503 0.2 3.798
Statistics (All: NDs treated as DL value) 24 0.0081 14 1.248 0.185 2.934
Statistics (All: NDs treated as DL/2 value) 24 0.0081 14 1.031 0.0925 2.838
Statistics (Normal ROS Estimated Data) 24 -1.659 14 0.551 0.0335 2.991
Statistics (Gamma ROS Estimated Data) 24 0.0081 14 1.495 1.243 2.761
Statistics (Lognormal ROS Estimated Data) 24 0.0081 14 0.831 0.0392 2.843

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.324 0.312 4.634 -1.692 2.272 -1.343
Statistics (NDs = DL) 0.368 0.349 3.394 -1.593 2.035 -1.277
Statistics (NDs = DL/2) 0.347 0.331 2.972 -1.911 2.047 -1.071
Statistics (Gamma ROS Estimates) 0.526 0.488 2.842 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.584 1.985 -0.768

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.633 0.66 0.587 0.663

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.431 0.866 Data Not Normal
Lilliefors (Detects Only) 0.402 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.462 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.336 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.374 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.359 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.472 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.311 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.921 0.942 0.883 0.829

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.745 0.825
Kolmogorov-Smirnov (Detects Only) 0.194 0.256 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.172 0.836
Kolmogorov-Smirnov (NDs = DL) 0.227 0.191 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.461 0.841
Kolmogorov-Smirnov (NDs = DL/2) 0.223 0.192 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.356 0.804
Kolmogorov-Smirnov (Gamma ROS Est.) 0.235 0.188 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.981 0.986 0.975 0.939

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.953 0.866 Data Appear Lognormal
Lilliefors (Detects Only) 0.159 0.246 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.964 0.916 Data Appear Lognormal
Lilliefors (NDs = DL) 0.106 0.181 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.941 0.916 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.138 0.181 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.878 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.214 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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1,2,4-Trichlorobenzene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 5 8 61.54%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.38 26 3.599 0.4 9.051
Statistics (Detects Only) 5 0.03 23 11.23 6.9 10.58
Statistics (All: NDs treated as DL value) 13 0.03 26 6.532 0.41 10
Statistics (All: NDs treated as DL/2 value) 13 0.03 23 5.425 0.205 8.49
Statistics (Normal ROS Estimated Data) 13 -7.491 23 2.615 0.34 9.742
Statistics (Gamma ROS Estimated Data) 13 0.03 23 12.16 11.28 6.736
Statistics (Lognormal ROS Estimated Data) 13 0.0142 23 4.371 0.14 8.317

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.525 0.455 21.38 1.217 2.741 2.252
Statistics (NDs = DL) 0.398 0.358 16.4 0.223 2.109 9.447
Statistics (NDs = DL/2) 0.354 0.324 15.31 -0.203 2.268 -11.16
Statistics (Gamma ROS Estimates) 1.171 0.952 10.38 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.3 2.725 -2.096

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.938 0.819 0.829 0.906

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.854 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.259 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.661 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.345 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.679 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.346 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.817 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.214 0.246 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.827 0.91 0.937 0.916

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.462 0.71
Kolmogorov-Smirnov (Detects Only) 0.249 0.371 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.315 0.81
Kolmogorov-Smirnov (NDs = DL) 0.355 0.253 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.377 0.819
Kolmogorov-Smirnov (NDs = DL/2) 0.371 0.255 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.239 0.755
Kolmogorov-Smirnov (Gamma ROS Est.) 0.271 0.242 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.872 0.921 0.91 0.934

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.771 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.332 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.844 0.866 Data Not Lognormal
Lilliefors (NDs = DL) 0.313 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.816 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.341 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.851 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.215 0.246 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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2,4,6-Trichlorophenol (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 5 8 61.54%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.38 0.42 0.398 0.395 0.0128
Statistics (Detects Only) 5 1.1 6.9 3.5 2.2 2.509
Statistics (All: NDs treated as DL value) 13 0.38 6.9 1.591 0.41 2.137
Statistics (All: NDs treated as DL/2 value) 13 0.19 6.9 1.468 0.205 2.212
Statistics (Normal ROS Estimated Data) 13 -7.955 6.9 -1.748 -3.294 4.743
Statistics (Gamma ROS Estimated Data) 13 1.1 6.9 3.543 3.572 1.471
Statistics (Lognormal ROS Estimated Data) 13 0.0868 6.9 1.491 0.357 2.199

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 2.385 1.886 1.468 1.029 0.763 0.741
Statistics (NDs = DL) 0.916 0.756 1.736 -0.172 1.082 -6.279
Statistics (NDs = DL/2) 0.625 0.532 2.35 -0.599 1.41 -2.354
Statistics (Gamma ROS Estimates) 5.807 4.518 0.61 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.563 1.438 -2.557

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.945 0.798 0.807 0.96

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.877 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.298 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.642 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.323 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.655 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.331 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.911 0.866 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.209 0.246 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.963 0.958 0.971 0.967

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.355 0.684
Kolmogorov-Smirnov (Detects Only) 0.27 0.36 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.695 0.762
Kolmogorov-Smirnov (NDs = DL) 0.364 0.244 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.655 0.78
Kolmogorov-Smirnov (NDs = DL/2) 0.377 0.248 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.489 0.736
Kolmogorov-Smirnov (Gamma ROS Est.) 0.185 0.237 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.973 0.869 0.869 0.96

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.932 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.224 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.742 0.866 Data Not Lognormal
Lilliefors (NDs = DL) 0.355 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.737 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.368 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.907 0.866 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.209 0.246 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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2,4,6-Trichlorophenol (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 5 7 58.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.35 0.39 0.369 0.37 0.0157
Statistics (Detects Only) 5 0.1 650 176 89 269.4
Statistics (All: NDs treated as DL value) 12 0.1 650 73.56 0.38 185.9
Statistics (All: NDs treated as DL/2 value) 12 0.1 650 73.45 0.19 186
Statistics (Normal ROS Estimated Data) 12 -216.9 650 -3.837 -52.53 232.5
Statistics (Gamma ROS Estimated Data) 12 0.1 650 175.4 168.5 162.7
Statistics (Lognormal ROS Estimated Data) 12 0.0287 650 73.46 0.318 186

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.358 0.324 491.7 3.299 3.361 1.019
Statistics (NDs = DL) 0.209 0.212 352.7 0.792 3.001 3.79
Statistics (NDs = DL/2) 0.19 0.198 387 0.388 3.273 8.445
Statistics (Gamma ROS Estimates) 0.765 0.629 229.5 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.164 3.538 21.63

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.836 0.659 0.659 0.861

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.716 0.762 Data Not Normal
Lilliefors (Detects Only) 0.382 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.463 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.361 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.463 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.361 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.763 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.214 0.256 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.991 0.97 0.973 0.896

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.24 0.731
Kolmogorov-Smirnov (Detects Only) 0.182 0.378 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.661 0.862
Kolmogorov-Smirnov (NDs = DL) 0.403 0.271 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.753 0.869
Kolmogorov-Smirnov (NDs = DL/2) 0.41 0.271 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.432 0.765
Kolmogorov-Smirnov (Gamma ROS Est.) 0.285 0.255 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.922 0.877 0.854 0.931

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.866 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.27 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.764 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.385 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.718 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.398 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.851 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.261 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Aldrin (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 8 41 5 36 87.80%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 36 0.0018 0.25 0.0215 0.00288 0.0458
Statistics (Detects Only) 5 0.0011 0.3 0.129 0.13 0.131
Statistics (All: NDs treated as DL value) 41 0.0011 0.3 0.0345 0.00305 0.0693
Statistics (All: NDs treated as DL/2 value) 41 9.00E-04 0.3 0.0251 0.0025 0.0608
Statistics (Normal ROS Estimated Data) 41 -0.139 0.3 -0.0229 -0.0396 0.0814
Statistics (Gamma ROS Estimated Data) 41 0.0011 0.3 0.131 0.13 0.0418
Statistics (Lognormal ROS Estimated Data) 41 9.49E-05 0.3 0.0166 7.96E-04 0.0591

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.44 0.424 0.292 -3.522 2.662 -0.756
Statistics (NDs = DL) 0.454 0.437 0.076 -4.785 1.636 -0.342
Statistics (NDs = DL/2) 0.387 0.375 0.0649 -5.394 1.717 -0.318
Statistics (Gamma ROS Estimates) 2.923 2.726 0.0449 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -6.777 1.725 -0.255

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.964 0.721 0.66 0.879

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.908 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.233 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.532 0.941 Data Not Normal
Lilliefors (NDs = DL) 0.36 0.138 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.459 0.941 Data Not Normal
Lilliefors (NDs = DL/2) 0.387 0.138 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.793 0.941 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.213 0.138 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.883 0.96 0.951 0.737

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.535 0.719
Kolmogorov-Smirnov (Detects Only) 0.295 0.374 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.519 0.824
Kolmogorov-Smirnov (NDs = DL) 0.253 0.147 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.259 0.839
Kolmogorov-Smirnov (NDs = DL/2) 0.24 0.148 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 10.53 0.755
Kolmogorov-Smirnov (Gamma ROS Est.) 0.488 0.139 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.915 0.929 0.92 0.885

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.812 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.311 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.847 0.941 Data Not Lognormal
Lilliefors (NDs = DL) 0.243 0.138 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.831 0.941 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.225 0.138 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.791 0.941 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.206 0.138 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Antimony (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 20 9 31.03%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 9 1.8 3.2 2.256 2.2 0.413
Statistics (Detects Only) 20 0.54 84 7.584 1.4 19.02
Statistics (All: NDs treated as DL value) 29 0.54 84 5.93 1.9 15.87
Statistics (All: NDs treated as DL/2 value) 29 0.54 84 5.58 1.15 15.96
Statistics (Normal ROS Estimated Data) 29 -1.511 84 5.892 1.8 15.92
Statistics (Gamma ROS Estimated Data) 29 0.54 84 7.645 3.8 15.67
Statistics (Lognormal ROS Estimated Data) 29 0.54 84 5.597 1.213 15.95

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.497 0.469 15.25 0.748 1.347 1.801
Statistics (NDs = DL) 0.607 0.567 9.77 0.764 1.113 1.458
Statistics (NDs = DL/2) 0.537 0.504 10.4 0.549 1.153 2.102
Statistics (Gamma ROS Estimates) 0.687 0.639 11.13 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.56 1.152 2.059

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.616 0.559 0.551 0.579

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.407 0.905 Data Not Normal
Lilliefors (Detects Only) 0.387 0.198 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.344 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.403 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.336 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.394 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.369 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.373 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.898 0.832 0.842 0.846

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.568 0.803
Kolmogorov-Smirnov (Detects Only) 0.315 0.205 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 3.822 0.8
Kolmogorov-Smirnov (NDs = DL) 0.323 0.171 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.913 0.807
Kolmogorov-Smirnov (NDs = DL/2) 0.368 0.172 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.856 0.791
Kolmogorov-Smirnov (Gamma ROS Est.) 0.252 0.17 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.912 0.915 0.864 0.87

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.833 0.905 Data Not Lognormal
Lilliefors (Detects Only) 0.231 0.198 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.848 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.219 0.165 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.757 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.261 0.165 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.767 0.926 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.265 0.165 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Antimony (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 28 17 37.78%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 17 1.9 2.7 2.3 2.2 0.281
Statistics (Detects Only) 28 0.52 47 10.48 4.1 13.01
Statistics (All: NDs treated as DL value) 45 0.52 47 7.392 2.6 10.95
Statistics (All: NDs treated as DL/2 value) 45 0.52 47 6.958 1.4 11.17
Statistics (Normal ROS Estimated Data) 45 -8.12 47 5.682 2.216 12.18
Statistics (Gamma ROS Estimated Data) 45 0.52 47 10.01 6.742 10.39
Statistics (Lognormal ROS Estimated Data) 45 0.519 47 6.966 1.837 11.17

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.78 0.743 13.44 1.586 1.308 0.825
Statistics (NDs = DL) 0.841 0.799 8.793 1.299 1.093 0.841
Statistics (NDs = DL/2) 0.673 0.643 10.34 1.037 1.25 1.206
Statistics (Gamma ROS Estimates) 1.138 1.077 8.791 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 1.008 1.303 1.293

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.867 0.774 0.776 0.88

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.748 0.924 Data Not Normal
Lilliefors (Detects Only) 0.278 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.606 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.322 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.609 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.305 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.779 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.256 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.98 0.955 0.967 0.987

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.845 0.783
Kolmogorov-Smirnov (Detects Only) 0.148 0.172 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 4.096 0.785
Kolmogorov-Smirnov (NDs = DL) 0.292 0.137 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.025 0.797
Kolmogorov-Smirnov (NDs = DL/2) 0.238 0.138 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.319 0.774
Kolmogorov-Smirnov (Gamma ROS Est.) 0.0779 0.135 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.987 0.945 0.935 0.962

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.959 0.924 Data Appear Lognormal
Lilliefors (Detects Only) 0.0961 0.167 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.886 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.242 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.858 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.223 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.905 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.145 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Arsenic (o)

Raw Statistics
Number of Valid Observations 14
Number of Missing Values 3
Number of Distinct Observations 11
Minimum 4.4
Maximum 160
Mean of Raw Data 18.71
Standard Deviation of Raw Data 41.12
Kstar 0.629
Mean of Log Transformed Data 2.119
Standard Deviation of Log Transformed Data 0.988

Normal Distribution Test Results

Correlation Coefficient R 0.597
Shapiro Wilk Test Statistic 0.387
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.399
Lilliefors Critical (0.95) Value 0.237
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.845
A-D Test Statistic 2.854
A-D Critical (0.95) Value 0.772
K-S Test Statistic 0.4
K-S Critical(0.95)  Value 0.238
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.792
Shapiro Wilk Test Statistic 0.646
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.338
Lilliefors Critical (0.95) Value 0.237
Data not Lognormal at (0.05) Significance Level

Arsenic (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 12 35 34 1 2.86%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 34 1.6 27 10.93 12 6.319
Statistics (All: NDs treated as DL value) 35 0.95 27 10.65 12 6.45
Statistics (All: NDs treated as DL/2 value) 35 0.475 27 10.63 12 6.472
Statistics (Normal ROS Estimated Data) 35 -4.921 27 10.48 12 6.778
Statistics (Gamma ROS Estimated Data) 35 1.00E-09 27 10.62 12 6.494
Statistics (Lognormal ROS Estimated Data) 35 1.424 27 10.66 12 6.43

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 2.439 2.249 4.483 2.173 0.753 0.346
Statistics (NDs = DL) 2.105 1.944 5.058 2.109 0.831 0.394
Statistics (NDs = DL/2) 1.972 1.822 5.392 2.09 0.89 0.426
Statistics (Gamma ROS Estimates) 0.714 0.672 14.87 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 2.121 0.803 0.378

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.973 0.974 0.976 0.982

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.941 0.933 Data Appear Normal
Lilliefors (Detects Only) 0.0965 0.152 Data Appear Normal
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Shapiro-Wilks (NDs = DL) 0.942 0.934 Data Appear Normal
Lilliefors (NDs = DL) 0.0973 0.15 Data Appear Normal
Shapiro-Wilks (NDs = DL/2) 0.946 0.934 Data Appear Normal
Lilliefors (NDs = DL/2) 0.0979 0.15 Data Appear Normal
Shapiro-Wilks (Normal ROS Estimates) 0.969 0.934 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.103 0.15 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.971 0.968 0.966 0.915

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.777 0.757
Kolmogorov-Smirnov (Detects Only) 0.17 0.153 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 0.853 0.759
Kolmogorov-Smirnov (NDs = DL) 0.172 0.151 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.873 0.76
Kolmogorov-Smirnov (NDs = DL/2) 0.174 0.151 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.046 0.791
Kolmogorov-Smirnov (Gamma ROS Est.) 0.279 0.155 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.951 0.947 0.934 0.949

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.895 0.933 Data Not Lognormal
Lilliefors (Detects Only) 0.19 0.152 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.892 0.934 Data Not Lognormal
Lilliefors (NDs = DL) 0.189 0.15 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.877 0.934 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.186 0.15 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.889 0.934 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.189 0.15 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Arsenic (q central)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 5
Number of Distinct Observations 37
Minimum 1.1
Maximum 100
Mean of Raw Data 17.77
Standard Deviation of Raw Data 26.81
Kstar 0.714
Mean of Log Transformed Data 2.079
Standard Deviation of Log Transformed Data 1.195

Normal Distribution Test Results

Correlation Coefficient R 0.778
Shapiro Wilk Test Statistic 0.605
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.348
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.944
A-D Test Statistic 3.657
A-D Critical (0.95) Value 0.79
K-S Test Statistic 0.274
K-S Critical(0.95)  Value 0.137
Data not Gamma Distributed at (0.05) Significance Level
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Lognormal Distribution Test Results

Correlation Coefficient R 0.958
Shapiro Wilk Test Statistic 0.903
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.203
Lilliefors Critical (0.95) Value 0.132
Data not Lognormal at (0.05) Significance Level

Arsenic (q north)

Raw Statistics
Number of Valid Observations 29
Number of Missing Values 7
Number of Distinct Observations 25
Minimum 2.3
Maximum 100
Mean of Raw Data 12.94
Standard Deviation of Raw Data 18.52
Kstar 1.212
Mean of Log Transformed Data 2.138
Standard Deviation of Log Transformed Data 0.815

Normal Distribution Test Results

Correlation Coefficient R 0.685
Shapiro Wilk Test Statistic 0.501
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.326
Lilliefors Critical (0.95) Value 0.165
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.862
A-D Test Statistic 1.622
A-D Critical (0.95) Value 0.767
K-S Test Statistic 0.213
K-S Critical(0.95)  Value 0.166
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.965
Shapiro Wilk Test Statistic 0.939
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.134
Lilliefors Critical (0.95) Value 0.165
Data appear Lognormal at (0.05) Significance Level

Arsenic (q south)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 4
Number of Distinct Observations 39
Minimum 2
Maximum 36
Mean of Raw Data 11.29
Standard Deviation of Raw Data 8.593
Kstar 2.051
Mean of Log Transformed Data 2.177
Standard Deviation of Log Transformed Data 0.702

Normal Distribution Test Results

Correlation Coefficient R 0.909
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Shapiro Wilk Test Statistic 0.819
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.183
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.98
A-D Test Statistic 0.82
A-D Critical (0.95) Value 0.76
K-S Test Statistic 0.122
K-S Critical(0.95)  Value 0.133
Data follow Appr. Gamma Distribution at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.991
Shapiro Wilk Test Statistic 0.971
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.0904
Lilliefors Critical (0.95) Value 0.132
Data appear Lognormal at (0.05) Significance Level

Arsenic (r)

Raw Statistics
Number of Valid Observations 12
Number of Missing Values 4
Number of Distinct Observations 11
Minimum 2.5
Maximum 12
Mean of Raw Data 6.117
Standard Deviation of Raw Data 2.328
Kstar 5.896
Mean of Log Transformed Data 1.745
Standard Deviation of Log Transformed Data 0.386

Normal Distribution Test Results

Correlation Coefficient R 0.926
Shapiro Wilk Test Statistic 0.885
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.237
Lilliefors Critical (0.95) Value 0.256
Data appear Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.945
A-D Test Statistic 0.458
A-D Critical (0.95) Value 0.731
K-S Test Statistic 0.196
K-S Critical(0.95)  Value 0.246
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.952
Shapiro Wilk Test Statistic 0.93
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.194
Lilliefors Critical (0.95) Value 0.256
Data appear Lognormal at (0.05) Significance Level
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Barium (q north)

Raw Statistics
Number of Valid Observations 29
Number of Missing Values 7
Number of Distinct Observations 27
Minimum 17
Maximum 7200
Mean of Raw Data 780.7
Standard Deviation of Raw Data 1807
Kstar 0.418
Mean of Log Transformed Data 5.191
Standard Deviation of Log Transformed Data 1.546

Normal Distribution Test Results

Correlation Coefficient R 0.663
Shapiro Wilk Test Statistic 0.455
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.389
Lilliefors Critical (0.95) Value 0.165
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.927
A-D Test Statistic 3.134
A-D Critical (0.95) Value 0.825
K-S Test Statistic 0.295
K-S Critical(0.95)  Value 0.173
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.953
Shapiro Wilk Test Statistic 0.904
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.169
Lilliefors Critical (0.95) Value 0.165
Data not Lognormal at (0.05) Significance Level

Barium (q south)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 4
Number of Distinct Observations 36
Minimum 46
Maximum 16000
Mean of Raw Data 1095
Standard Deviation of Raw Data 2477
Kstar 0.646
Mean of Log Transformed Data 6.101
Standard Deviation of Log Transformed Data 1.216

Normal Distribution Test Results

Correlation Coefficient R 0.604
Shapiro Wilk Test Statistic 0.406
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.336
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.85
A-D Test Statistic 2.358
A-D Critical (0.95) Value 0.797
K-S Test Statistic 0.152
K-S Critical(0.95)  Value 0.138
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.977
Shapiro Wilk Test Statistic 0.957
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.128
Lilliefors Critical (0.95) Value 0.132
Data appear Lognormal at (0.05) Significance Level
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Benzene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 10 4 28.57%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.0038 0.0098 0.00585 0.0049 0.00274
Statistics (Detects Only) 10 0.0011 500 63.4 2.9 155.3
Statistics (All: NDs treated as DL value) 14 0.0011 500 45.29 0.323 132.6
Statistics (All: NDs treated as DL/2 value) 14 0.0011 500 45.29 0.323 132.6
Statistics (Normal ROS Estimated Data) 14 -77.91 500 23.03 0.323 145.2
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 500 45.29 0.323 132.6
Statistics (Lognormal ROS Estimated Data) 14 0.0011 500 45.29 0.323 132.6

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.189 0.196 335.6 0.22 4.397 20.03
Statistics (NDs = DL) 0.149 0.165 303 -1.333 4.463 -3.348
Statistics (NDs = DL/2) 0.145 0.161 313.2 -1.531 4.656 -3.041
Statistics (Gamma ROS Estimates) 0.0863 0.115 524.6 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.59 4.711 -2.964

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.668 0.603 0.603 0.744

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.476 0.842 Data Not Normal
Lilliefors (Detects Only) 0.385 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.394 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.403 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.394 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.403 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.583 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.338 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.973 0.961 0.963 0.981

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.245 0.858
Kolmogorov-Smirnov (Detects Only) 0.122 0.295 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.874 0.891
Kolmogorov-Smirnov (NDs = DL) 0.212 0.255 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.894 0.892
Kolmogorov-Smirnov (NDs = DL/2) 0.213 0.255 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.389 0.939
Kolmogorov-Smirnov (Gamma ROS Est.) 0.184 0.261 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.977 0.962 0.95 0.941

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.941 0.842 Data Appear Lognormal
Lilliefors (Detects Only) 0.134 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.905 0.874 Data Appear Lognormal
Lilliefors (NDs = DL) 0.198 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.88 0.874 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.221 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.863 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.26 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 21 12 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 12 0.0034 10 2.404 0.25 3.892
Statistics (Detects Only) 21 0.00126 14 1.194 0.19 3.044
Statistics (All: NDs treated as DL value) 33 0.00126 14 1.634 0.21 3.369
Statistics (All: NDs treated as DL/2 value) 33 0.00126 14 1.197 0.145 2.663
Statistics (Normal ROS Estimated Data) 33 -2.236 14 0.557 0.044 2.614
Statistics (Gamma ROS Estimated Data) 33 1.00E-09 14 0.94 0.057 2.517
Statistics (Lognormal ROS Estimated Data) 33 8.65E-04 14 0.767 0.0237 2.474

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.285 0.279 4.188 -2.263 2.764 -1.222
Statistics (NDs = DL) 0.272 0.268 6.002 -2.083 2.862 -1.374
Statistics (NDs = DL/2) 0.278 0.273 4.309 -2.335 2.853 -1.222
Statistics (Gamma ROS Estimates) 0.133 0.141 7.066 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.152 2.609 -0.828

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.624 0.731 0.689 0.691

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.415 0.908 Data Not Normal
Lilliefors (Detects Only) 0.364 0.193 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.547 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.358 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.504 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.327 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.52 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.314 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.924 0.974 0.971 0.965

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.639 0.852
Kolmogorov-Smirnov (Detects Only) 0.148 0.206 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.08 0.867
Kolmogorov-Smirnov (NDs = DL) 0.169 0.167 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.928 0.865
Kolmogorov-Smirnov (NDs = DL/2) 0.161 0.167 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 1.164 0.934
Kolmogorov-Smirnov (Gamma ROS Est.) 0.16 0.172 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.978 0.973 0.97 0.977

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.945 0.908 Data Appear Lognormal
Lilliefors (Detects Only) 0.141 0.193 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.926 0.931 Data Not Lognormal
Lilliefors (NDs = DL) 0.175 0.154 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.92 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.157 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.941 0.931 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.143 0.154 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 17 12 41.38%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 12 0.00445 0.0108 0.00717 0.0065 0.00213
Statistics (Detects Only) 17 7.60E-04 8.8 0.635 0.0029 2.118
Statistics (All: NDs treated as DL value) 29 7.60E-04 8.8 0.375 0.0058 1.632
Statistics (All: NDs treated as DL/2 value) 29 7.60E-04 8.8 0.374 0.0029 1.632
Statistics (Normal ROS Estimated Data) 29 -0.46 8.8 0.335 0.0013 1.645
Statistics (Gamma ROS Estimated Data) 29 7.60E-04 8.8 0.669 0.5 1.602
Statistics (Lognormal ROS Estimated Data) 29 7.60E-04 8.8 0.374 0.00235 1.632

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.2 0.202 3.183 -4.14 2.905 -0.702
Statistics (NDs = DL) 0.208 0.21 1.801 -4.487 2.243 -0.5
Statistics (NDs = DL/2) 0.195 0.198 1.918 -4.774 2.333 -0.489
Statistics (Gamma ROS Estimates) 0.316 0.306 2.119 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.935 2.411 -0.488

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.55 0.463 0.462 0.502

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.333 0.892 Data Not Normal
Lilliefors (Detects Only) 0.408 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.246 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.439 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.246 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.439 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.287 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.394 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.912 0.848 0.855 0.824

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.799 0.883
Kolmogorov-Smirnov (Detects Only) 0.277 0.231 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.74 0.894
Kolmogorov-Smirnov (NDs = DL) 0.349 0.18 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 5.285 0.9
Kolmogorov-Smirnov (NDs = DL/2) 0.378 0.18 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.945 0.853
Kolmogorov-Smirnov (Gamma ROS Est.) 0.197 0.176 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.943 0.931 0.89 0.869

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.878 0.892 Data Not Lognormal
Lilliefors (Detects Only) 0.251 0.215 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.869 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.232 0.165 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.795 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.301 0.165 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.757 0.926 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.336 0.165 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 29 16 35.56%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 16 0.004 0.21 0.019 0.0062 0.051
Statistics (Detects Only) 29 8.60E-04 2 0.0968 0.0033 0.377
Statistics (All: NDs treated as DL value) 45 8.60E-04 2 0.0692 0.0058 0.304
Statistics (All: NDs treated as DL/2 value) 45 8.60E-04 2 0.0658 0.0031 0.304
Statistics (Normal ROS Estimated Data) 45 -0.0867 2 0.0587 0.003 0.306
Statistics (Gamma ROS Estimated Data) 45 8.60E-04 2 0.0944 0.016 0.3
Statistics (Lognormal ROS Estimated Data) 45 8.60E-04 2 0.0633 0.00272 0.304

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.26 0.258 0.372 -5.047 1.857 -0.368
Statistics (NDs = DL) 0.298 0.293 0.232 -4.989 1.578 -0.316
Statistics (NDs = DL/2) 0.278 0.274 0.237 -5.235 1.597 -0.305
Statistics (Gamma ROS Estimates) 0.379 0.369 0.249 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.406 1.576 -0.292

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.499 0.452 0.441 0.482

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.281 0.926 Data Not Normal
Lilliefors (Detects Only) 0.465 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.243 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.46 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.232 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.455 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.275 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.455 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.868 0.813 0.81 0.8

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 4.927 0.873
Kolmogorov-Smirnov (Detects Only) 0.33 0.178 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 8.217 0.863
Kolmogorov-Smirnov (NDs = DL) 0.377 0.143 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 8.964 0.872
Kolmogorov-Smirnov (NDs = DL/2) 0.356 0.144 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.639 0.843
Kolmogorov-Smirnov (Gamma ROS Est.) 0.22 0.142 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.909 0.906 0.879 0.865

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.83 0.926 Data Not Lognormal
Lilliefors (Detects Only) 0.158 0.165 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.831 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.222 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.784 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.206 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.761 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.228 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzene (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 5 6 54.55%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.0054 3.9 1.227 0.375 1.662
Statistics (Detects Only) 5 0.0014 35 14.28 2.4 18.49
Statistics (All: NDs treated as DL value) 11 0.0014 35 7.16 0.56 13.59
Statistics (All: NDs treated as DL/2 value) 11 0.0014 35 6.826 0.28 13.71
Statistics (Normal ROS Estimated Data) 11 -1.131 35 6.349 0.0015 13.97
Statistics (Gamma ROS Estimated Data) 11 0.0014 35 14.37 15.7 11.77
Statistics (Lognormal ROS Estimated Data) 11 0.0014 35 6.493 0.00291 13.87

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.2 0.206 71.45 -1.023 5.149 -5.032
Statistics (NDs = DL) 0.217 0.218 33.03 -1.383 3.852 -2.785
Statistics (NDs = DL/2) 0.2 0.206 34.15 -1.761 3.901 -2.215
Statistics (Gamma ROS Estimates) 0.393 0.347 36.55 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.503 4.041 -1.154

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.869 0.752 0.732 0.75

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.724 0.762 Data Not Normal
Lilliefors (Detects Only) 0.34 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.565 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.413 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.537 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.445 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.563 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.429 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.772 0.902 0.895 0.86

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.566 0.775
Kolmogorov-Smirnov (Detects Only) 0.274 0.388 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.469 0.853
Kolmogorov-Smirnov (NDs = DL) 0.19 0.281 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.595 0.86
Kolmogorov-Smirnov (NDs = DL/2) 0.191 0.282 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.652 0.802
Kolmogorov-Smirnov (Gamma ROS Est.) 0.392 0.273 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.908 0.96 0.957 0.845

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.789 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.256 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.894 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.189 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.888 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.206 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.699 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.374 0.267 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Benzene (r)
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Raw Statistics
Number of Valid Observations 12
Number of Missing Values 4
Number of Distinct Observations 11
Minimum 6.80E-04
Maximum 150
Mean of Raw Data 26.19
Standard Deviation of Raw Data 50.14
Kstar 0.165
Mean of Log Transformed Data -2.019
Standard Deviation of Log Transformed Data 5.034

Normal Distribution Test Results

Correlation Coefficient R 0.771
Shapiro Wilk Test Statistic 0.603
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.336
Lilliefors Critical (0.95) Value 0.256
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.956
A-D Test Statistic 1.044
A-D Critical (0.95) Value 0.884
K-S Test Statistic 0.294
K-S Critical(0.95)  Value 0.273
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.916
Shapiro Wilk Test Statistic 0.811
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.231
Lilliefors Critical (0.95) Value 0.256
Data not Lognormal at (0.05) Significance Level

Page 27 of 112



Benzo(a)anthracene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 6 7 53.85%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.38 110 19.71 0.41 40.94
Statistics (Detects Only) 6 0.037 14.35 6.208 5.4 6.798
Statistics (All: NDs treated as DL value) 13 0.037 110 13.48 0.41 30.11
Statistics (All: NDs treated as DL/2 value) 13 0.037 55 8.173 0.205 15.24
Statistics (Normal ROS Estimated Data) 13 0.037 14.35 3.866 1.166 5.005
Statistics (Gamma ROS Estimated Data) 13 0.037 14.35 6.051 6.688 4.489
Statistics (Lognormal ROS Estimated Data) 13 0.037 14.35 2.957 0.113 5.392

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.361 0.329 17.19 -0.0269 2.826 -105.1
Statistics (NDs = DL) 0.294 0.277 45.87 0.247 2.518 10.19
Statistics (NDs = DL/2) 0.308 0.288 26.51 -0.126 2.506 -19.87
Statistics (Gamma ROS Estimates) 0.696 0.587 8.694 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.029 2.095 -2.036

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.903 0.691 0.751 0.859

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.785 0.788 Data Not Normal
Lilliefors (Detects Only) 0.312 0.362 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.504 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.335 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.587 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.315 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.731 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.321 0.246 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.785 0.963 0.967 0.894

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.736 0.757
Kolmogorov-Smirnov (Detects Only) 0.313 0.354 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.01 0.832
Kolmogorov-Smirnov (NDs = DL) 0.336 0.257 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.332 0.828
Kolmogorov-Smirnov (NDs = DL/2) 0.365 0.256 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.349 0.775
Kolmogorov-Smirnov (Gamma ROS Est.) 0.305 0.247 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.913 0.953 0.915 0.882

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.8 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.301 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.9 0.866 Data Appear Lognormal
Lilliefors (NDs = DL) 0.286 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.824 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.332 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.767 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.292 0.246 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)anthracene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 6 44 28 16 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 16 0.34 2 0.641 0.44 0.5
Statistics (Detects Only) 28 0.029 3.6 0.643 0.27 0.893
Statistics (All: NDs treated as DL value) 44 0.029 3.6 0.642 0.405 0.767
Statistics (All: NDs treated as DL/2 value) 44 0.029 3.6 0.525 0.234 0.74
Statistics (Normal ROS Estimated Data) 44 -0.0786 3.6 0.496 0.249 0.742
Statistics (Gamma ROS Estimated Data) 44 0.029 3.6 0.635 0.515 0.711
Statistics (Lognormal ROS Estimated Data) 44 0.029 3.6 0.464 0.19 0.748

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.783 0.744 0.821 -1.203 1.285 -1.068
Statistics (NDs = DL) 1.046 0.99 0.614 -0.992 1.105 -1.113
Statistics (NDs = DL/2) 0.965 0.914 0.545 -1.244 1.07 -0.86
Statistics (Gamma ROS Estimates) 1.158 1.094 0.549 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.467 1.093 -0.745

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.815 0.825 0.769 0.771

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.672 0.924 Data Not Normal
Lilliefors (Detects Only) 0.256 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.692 0.944 Data Not Normal
Lilliefors (NDs = DL) 0.298 0.134 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.609 0.944 Data Not Normal
Lilliefors (NDs = DL/2) 0.264 0.134 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.613 0.944 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.289 0.134 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.969 0.948 0.945

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.65 0.783
Kolmogorov-Smirnov (Detects Only) 0.132 0.172 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.937 0.776
Kolmogorov-Smirnov (NDs = DL) 0.179 0.137 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.877 0.779
Kolmogorov-Smirnov (NDs = DL/2) 0.211 0.137 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.74 0.774
Kolmogorov-Smirnov (Gamma ROS Est.) 0.135 0.137 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.996 0.987 0.983 0.974

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.98 0.924 Data Appear Lognormal
Lilliefors (Detects Only) 0.074 0.167 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.968 0.944 Data Appear Lognormal
Lilliefors (NDs = DL) 0.128 0.134 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.963 0.944 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.145 0.134 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.944 0.944 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.171 0.134 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)anthracene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 21 8 27.59%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.36 230 32.16 0.7 80.25
Statistics (Detects Only) 21 0.06 4.85 1.268 1 1.239
Statistics (All: NDs treated as DL value) 29 0.06 230 9.789 0.8 42.53
Statistics (All: NDs treated as DL/2 value) 29 0.06 115 5.353 0.795 21.19
Statistics (Normal ROS Estimated Data) 29 -0.0468 4.85 1.052 0.795 1.128
Statistics (Gamma ROS Estimated Data) 29 0.06 4.85 1.172 0.795 1.1
Statistics (Lognormal ROS Estimated Data) 29 0.06 4.85 1.004 0.511 1.137

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.931 0.857 1.362 -0.389 1.344 -3.459
Statistics (NDs = DL) 0.296 0.288 33.09 -0.0549 1.712 -31.17
Statistics (NDs = DL/2) 0.35 0.336 15.31 -0.246 1.638 -6.654
Statistics (Gamma ROS Estimates) 1.103 1.012 1.063 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.635 1.233 -1.941

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.926 0.448 0.465 0.903

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.859 0.908 Data Not Normal
Lilliefors (Detects Only) 0.165 0.193 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.233 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.477 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.249 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.441 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.823 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.166 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.993 0.795 0.789 0.989

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.281 0.773
Kolmogorov-Smirnov (Detects Only) 0.122 0.195 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 4.374 0.858
Kolmogorov-Smirnov (NDs = DL) 0.337 0.177 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.316 0.845
Kolmogorov-Smirnov (NDs = DL/2) 0.286 0.176 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.327 0.772
Kolmogorov-Smirnov (Gamma ROS Est.) 0.114 0.167 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.965 0.954 0.969 0.989

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.919 0.908 Data Appear Lognormal
Lilliefors (Detects Only) 0.162 0.193 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.922 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.119 0.165 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.946 0.926 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.101 0.165 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.964 0.926 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.112 0.165 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)anthracene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 34 11 24.44%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 11 0.34 0.49 0.403 0.39 0.0498
Statistics (Detects Only) 34 0.03 13 1.018 0.205 2.257
Statistics (All: NDs treated as DL value) 45 0.03 13 0.868 0.38 1.973
Statistics (All: NDs treated as DL/2 value) 45 0.03 13 0.818 0.2 1.986
Statistics (Normal ROS Estimated Data) 45 -0.303 13 0.809 0.165 1.992
Statistics (Gamma ROS Estimated Data) 45 0.0105 13 0.892 0.478 1.971
Statistics (Lognormal ROS Estimated Data) 45 0.03 13 0.796 0.115 1.994

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.507 0.488 2.009 -1.233 1.609 -1.305
Statistics (NDs = DL) 0.608 0.583 1.426 -1.155 1.402 -1.213
Statistics (NDs = DL/2) 0.556 0.534 1.473 -1.325 1.404 -1.06
Statistics (Gamma ROS Estimates) 0.585 0.561 1.525 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.474 1.462 -0.992

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.634 0.602 0.595 0.604

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.438 0.933 Data Not Normal
Lilliefors (Detects Only) 0.331 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.404 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.336 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.395 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.346 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.409 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.326 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.877 0.84 0.848 0.844

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.521 0.811
Kolmogorov-Smirnov (Detects Only) 0.182 0.159 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.443 0.803
Kolmogorov-Smirnov (NDs = DL) 0.174 0.138 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.617 0.808
Kolmogorov-Smirnov (NDs = DL/2) 0.263 0.139 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.16 0.805
Kolmogorov-Smirnov (Gamma ROS Est.) 0.134 0.139 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.965 0.983 0.971 0.949

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.92 0.933 Data Not Lognormal
Lilliefors (Detects Only) 0.138 0.152 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.959 0.945 Data Appear Lognormal
Lilliefors (NDs = DL) 0.105 0.132 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.937 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.173 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.894 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.204 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 6 7 53.85%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.38 26 4.056 0.4 9.677
Statistics (Detects Only) 6 0.037 10.2 4.361 4.35 4.247
Statistics (All: NDs treated as DL value) 13 0.037 26 4.197 0.41 7.373
Statistics (All: NDs treated as DL/2 value) 13 0.037 13 3.105 0.205 4.548
Statistics (Normal ROS Estimated Data) 13 -1.616 10.2 2.112 0.13 3.586
Statistics (Gamma ROS Estimated Data) 13 0.037 10.2 4.347 4.386 2.743
Statistics (Lognormal ROS Estimated Data) 13 0.0362 10.2 2.082 0.13 3.513

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.517 0.449 8.434 0.251 2.365 9.435
Statistics (NDs = DL) 0.435 0.386 9.651 -0.0588 1.915 -32.59
Statistics (NDs = DL/2) 0.418 0.373 7.435 -0.432 2.003 -4.637
Statistics (Gamma ROS Estimates) 1.021 0.836 4.259 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.092 2.058 -1.884

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.951 0.777 0.846 0.884

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.882 0.788 Data Appear Normal
Lilliefors (Detects Only) 0.219 0.362 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.622 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.315 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.71 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.353 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.784 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.291 0.246 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.866 0.983 0.947 0.907

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.483 0.735
Kolmogorov-Smirnov (Detects Only) 0.288 0.348 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.993 0.803
Kolmogorov-Smirnov (NDs = DL) 0.33 0.252 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.358 0.806
Kolmogorov-Smirnov (NDs = DL/2) 0.363 0.253 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.589 0.757
Kolmogorov-Smirnov (Gamma ROS Est.) 0.378 0.243 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.926 0.955 0.918 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.84 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.259 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.911 0.866 Data Appear Lognormal
Lilliefors (NDs = DL) 0.279 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.831 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.329 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.832 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.216 0.246 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 8 25 75.76%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 25 0.38 2000 164.3 3.8 552.5
Statistics (Detects Only) 8 0.042 0.67 0.258 0.205 0.19
Statistics (All: NDs treated as DL value) 33 0.042 2000 124.6 1.8 483.8
Statistics (All: NDs treated as DL/2 value) 33 0.042 1000 62.32 0.9 241.9
Statistics (Normal ROS Estimated Data) 33 0.042 0.67 0.234 0.231 0.106
Statistics (Gamma ROS Estimated Data) 33 0.042 0.67 0.267 0.27 0.0989
Statistics (Lognormal ROS Estimated Data) 33 0.042 0.67 0.201 0.181 0.104

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 2.202 2.022 0.117 -1.6 0.799 -0.499
Statistics (NDs = DL) 0.178 0.182 699.9 0.615 2.37 3.852
Statistics (NDs = DL/2) 0.184 0.188 338 0.0901 2.222 24.67
Statistics (Gamma ROS Estimates) 7.058 6.437 0.0379 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.7 0.445 -0.262

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.913 0.502 0.501 0.887

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.855 0.818 Data Appear Normal
Lilliefors (Detects Only) 0.224 0.313 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.27 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.51 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.27 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.51 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.82 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.238 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.863 0.86 0.902

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.29 0.723
Kolmogorov-Smirnov (Detects Only) 0.183 0.297 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 6.51 0.91
Kolmogorov-Smirnov (NDs = DL) 0.416 0.17 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 6.987 0.907
Kolmogorov-Smirnov (NDs = DL/2) 0.425 0.17 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.868 0.748
Kolmogorov-Smirnov (Gamma ROS Est.) 0.234 0.153 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.954 0.921 0.897 0.92

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.935 0.818 Data Appear Lognormal
Lilliefors (Detects Only) 0.23 0.313 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.856 0.931 Data Not Lognormal
Lilliefors (NDs = DL) 0.167 0.154 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.813 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.178 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.885 0.931 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.238 0.154 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 6 44 27 17 38.64%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 17 0.34 2 0.617 0.41 0.491
Statistics (Detects Only) 27 0.024 3.2 0.619 0.3 0.81
Statistics (All: NDs treated as DL value) 44 0.024 3.2 0.619 0.403 0.697
Statistics (All: NDs treated as DL/2 value) 44 0.024 3.2 0.499 0.22 0.665
Statistics (Normal ROS Estimated Data) 44 -0.0746 3.2 0.464 0.268 0.669
Statistics (Gamma ROS Estimated Data) 44 0.024 3.2 0.618 0.532 0.631
Statistics (Lognormal ROS Estimated Data) 44 0.024 3.2 0.431 0.172 0.674

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.765 0.728 0.81 -1.26 1.364 -1.083
Statistics (NDs = DL) 1.047 0.991 0.591 -1.029 1.149 -1.117
Statistics (NDs = DL/2) 0.963 0.913 0.518 -1.296 1.111 -0.857
Statistics (Gamma ROS Estimates) 1.179 1.114 0.525 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.577 1.155 -0.732

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.843 0.843 0.794 0.799

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.716 0.923 Data Not Normal
Lilliefors (Detects Only) 0.275 0.171 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.719 0.944 Data Not Normal
Lilliefors (NDs = DL) 0.312 0.134 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.645 0.944 Data Not Normal
Lilliefors (NDs = DL/2) 0.265 0.134 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.654 0.944 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.298 0.134 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.987 0.974 0.963 0.951

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.416 0.783
Kolmogorov-Smirnov (Detects Only) 0.128 0.175 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.107 0.776
Kolmogorov-Smirnov (NDs = DL) 0.188 0.137 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.599 0.779
Kolmogorov-Smirnov (NDs = DL/2) 0.179 0.137 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.191 0.774
Kolmogorov-Smirnov (Gamma ROS Est.) 0.173 0.137 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.992 0.972 0.982 0.982

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.972 0.923 Data Appear Lognormal
Lilliefors (Detects Only) 0.0779 0.171 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.939 0.944 Data Not Lognormal
Lilliefors (NDs = DL) 0.164 0.134 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.959 0.944 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.153 0.134 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.956 0.944 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.147 0.134 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 23 6 20.69%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.49 230 43.27 3.75 91.8
Statistics (Detects Only) 23 0.024 3.9 1.072 0.73 1.051
Statistics (All: NDs treated as DL value) 29 0.024 230 9.801 0.98 42.53
Statistics (All: NDs treated as DL/2 value) 29 0.024 115 5.326 0.98 21.19
Statistics (Normal ROS Estimated Data) 29 0.024 3.9 1.004 0.937 0.954
Statistics (Gamma ROS Estimated Data) 29 0.024 3.9 1.016 0.98 0.956
Statistics (Lognormal ROS Estimated Data) 29 0.024 3.9 0.921 0.443 0.981

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.784 0.726 1.367 -0.69 1.526 -2.212
Statistics (NDs = DL) 0.28 0.274 34.98 -0.206 1.928 -9.363
Statistics (NDs = DL/2) 0.335 0.323 15.9 -0.349 1.802 -5.158
Statistics (Gamma ROS Estimates) 0.898 0.828 1.131 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.791 1.386 -1.753

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.937 0.449 0.462 0.933

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.875 0.914 Data Not Normal
Lilliefors (Detects Only) 0.167 0.185 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.233 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.485 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.246 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.458 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.871 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.162 0.165 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.973 0.8 0.789 0.984

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.469 0.78
Kolmogorov-Smirnov (Detects Only) 0.124 0.188 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.696 0.864
Kolmogorov-Smirnov (NDs = DL) 0.341 0.177 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.987 0.848
Kolmogorov-Smirnov (NDs = DL/2) 0.303 0.176 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.439 0.778
Kolmogorov-Smirnov (Gamma ROS Est.) 0.144 0.168 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.961 0.968 0.971 0.98

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.911 0.914 Data Not Lognormal
Lilliefors (Detects Only) 0.151 0.185 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.948 0.926 Data Appear Lognormal
Lilliefors (NDs = DL) 0.135 0.165 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.952 0.926 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.125 0.165 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.948 0.926 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.107 0.165 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(a)pyrene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 33 12 26.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 12 0.34 4.6 0.767 0.425 1.208
Statistics (Detects Only) 33 0.023 11 0.917 0.16 1.96
Statistics (All: NDs treated as DL value) 45 0.023 11 0.877 0.38 1.778
Statistics (All: NDs treated as DL/2 value) 45 0.023 11 0.775 0.2 1.715
Statistics (Normal ROS Estimated Data) 45 0.023 11 0.735 0.201 1.7
Statistics (Gamma ROS Estimated Data) 45 0.023 11 0.842 0.577 1.68
Statistics (Lognormal ROS Estimated Data) 45 0.023 11 0.704 0.113 1.709

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.513 0.494 1.788 -1.32 1.582 -1.198
Statistics (NDs = DL) 0.606 0.581 1.447 -1.149 1.424 -1.239
Statistics (NDs = DL/2) 0.576 0.553 1.344 -1.334 1.394 -1.046
Statistics (Gamma ROS Estimates) 0.658 0.629 1.28 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.539 1.4 -0.91

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.654 0.666 0.631 0.612

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.462 0.931 Data Not Normal
Lilliefors (Detects Only) 0.324 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.48 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.316 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.439 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.331 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.415 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.338 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.897 0.907 0.878 0.855

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.693 0.81
Kolmogorov-Smirnov (Detects Only) 0.223 0.162 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.455 0.803
Kolmogorov-Smirnov (NDs = DL) 0.171 0.138 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.614 0.806
Kolmogorov-Smirnov (NDs = DL/2) 0.268 0.139 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.254 0.798
Kolmogorov-Smirnov (Gamma ROS Est.) 0.159 0.138 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.966 0.988 0.973 0.943

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.925 0.931 Data Not Lognormal
Lilliefors (Detects Only) 0.148 0.154 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.969 0.945 Data Appear Lognormal
Lilliefors (NDs = DL) 0.0974 0.132 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.943 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.182 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.888 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.216 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(b)fluoranthene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 9 4 30.77%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.39 0.42 0.405 0.405 0.0129
Statistics (Detects Only) 9 0.04 8.95 3.06 0.49 3.891
Statistics (All: NDs treated as DL value) 13 0.04 8.95 2.243 0.41 3.424
Statistics (All: NDs treated as DL/2 value) 13 0.04 8.95 2.181 0.205 3.461
Statistics (Normal ROS Estimated Data) 13 0.04 8.95 2.177 0.192 3.463
Statistics (Gamma ROS Estimated Data) 13 0.04 8.95 2.832 2.318 3.197
Statistics (Lognormal ROS Estimated Data) 13 0.04 8.95 2.154 0.12 3.478

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.438 0.388 6.988 -0.363 2.158 -5.946
Statistics (NDs = DL) 0.478 0.419 4.69 -0.529 1.781 -3.364
Statistics (NDs = DL/2) 0.428 0.38 5.099 -0.743 1.859 -2.503
Statistics (Gamma ROS Estimates) 0.598 0.511 4.734 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.917 1.963 -2.14

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.873 0.809 0.803 0.802

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.737 0.829 Data Not Normal
Lilliefors (Detects Only) 0.301 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.647 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.388 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.636 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.38 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.635 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.379 0.246 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.864 0.912 0.908 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.688 0.782
Kolmogorov-Smirnov (Detects Only) 0.242 0.296 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.096 0.794
Kolmogorov-Smirnov (NDs = DL) 0.322 0.251 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.418 0.804
Kolmogorov-Smirnov (NDs = DL/2) 0.33 0.252 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.63 0.782
Kolmogorov-Smirnov (Gamma ROS Est.) 0.216 0.248 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.947 0.957 0.929 0.897

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.869 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.216 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.901 0.866 Data Appear Lognormal
Lilliefors (NDs = DL) 0.233 0.246 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.849 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.285 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.79 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.319 0.246 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(b)fluoranthene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 6 44 25 19 43.18%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 19 0.34 3.5 0.764 0.42 0.808
Statistics (Detects Only) 25 0.031 3.2 0.602 0.32 0.777
Statistics (All: NDs treated as DL value) 44 0.031 3.5 0.672 0.4 0.786
Statistics (All: NDs treated as DL/2 value) 44 0.031 3.2 0.507 0.239 0.646
Statistics (Normal ROS Estimated Data) 44 -0.055 3.2 0.45 0.305 0.617
Statistics (Gamma ROS Estimated Data) 44 0.031 3.2 0.6 0.508 0.586
Statistics (Lognormal ROS Estimated Data) 44 0.031 3.2 0.412 0.198 0.622

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.862 0.818 0.698 -1.19 1.237 -1.039
Statistics (NDs = DL) 1.098 1.038 0.612 -0.918 1.069 -1.165
Statistics (NDs = DL/2) 1.065 1.008 0.476 -1.217 1.022 -0.839
Statistics (Gamma ROS Estimates) 1.404 1.323 0.428 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.486 1.011 -0.68

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.833 0.823 0.801 0.787

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.703 0.918 Data Not Normal
Lilliefors (Detects Only) 0.266 0.177 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.686 0.944 Data Not Normal
Lilliefors (NDs = DL) 0.322 0.134 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.658 0.944 Data Not Normal
Lilliefors (NDs = DL/2) 0.27 0.134 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.642 0.944 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.296 0.134 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.982 0.964 0.965 0.945

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.469 0.779
Kolmogorov-Smirnov (Detects Only) 0.133 0.181 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.443 0.775
Kolmogorov-Smirnov (NDs = DL) 0.215 0.137 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.879 0.776
Kolmogorov-Smirnov (NDs = DL/2) 0.195 0.137 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.795 0.769
Kolmogorov-Smirnov (Gamma ROS Est.) 0.135 0.136 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.995 0.977 0.981 0.975

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.981 0.918 Data Appear Lognormal
Lilliefors (Detects Only) 0.0658 0.177 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.95 0.944 Data Appear Lognormal
Lilliefors (NDs = DL) 0.146 0.134 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.959 0.944 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.134 0.134 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.949 0.944 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.137 0.134 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(b)fluoranthene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 22 7 24.14%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.36 230 36.65 0.6 85.59
Statistics (Detects Only) 22 0.09 3.6 1.142 0.863 1.011
Statistics (All: NDs treated as DL value) 29 0.09 230 9.712 0.735 42.54
Statistics (All: NDs treated as DL/2 value) 29 0.09 115 5.289 0.735 21.19
Statistics (Normal ROS Estimated Data) 29 -0.0762 3.6 0.998 0.735 0.933
Statistics (Gamma ROS Estimated Data) 29 0.09 3.6 1.071 0.735 0.918
Statistics (Lognormal ROS Estimated Data) 29 0.09 3.6 0.959 0.55 0.939

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 1.156 1.059 0.988 -0.359 1.132 -3.155
Statistics (NDs = DL) 0.299 0.291 32.46 -0.0327 1.606 -49.12
Statistics (NDs = DL/2) 0.359 0.345 14.74 -0.2 1.522 -7.608
Statistics (Gamma ROS Estimates) 1.273 1.164 0.841 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.528 1.051 -1.992

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.939 0.446 0.46 0.929

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.875 0.911 Data Not Normal
Lilliefors (Detects Only) 0.175 0.189 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.23 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.488 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.244 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.463 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.862 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.189 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.792 0.782 0.983

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.431 0.767
Kolmogorov-Smirnov (Detects Only) 0.14 0.19 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 4.873 0.857
Kolmogorov-Smirnov (NDs = DL) 0.368 0.177 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.83 0.843
Kolmogorov-Smirnov (NDs = DL/2) 0.316 0.175 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.437 0.768
Kolmogorov-Smirnov (Gamma ROS Est.) 0.128 0.166 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.972 0.936 0.952 0.986

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.931 0.911 Data Appear Lognormal
Lilliefors (Detects Only) 0.159 0.189 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.892 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.138 0.165 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.918 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.12 0.165 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.958 0.926 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.123 0.165 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Benzo(b)fluoranthene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 30 15 33.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 15 0.34 0.5 0.413 0.4 0.0507
Statistics (Detects Only) 30 0.033 7.8 0.956 0.315 1.56
Statistics (All: NDs treated as DL value) 45 0.033 7.8 0.775 0.4 1.293
Statistics (All: NDs treated as DL/2 value) 45 0.033 7.8 0.706 0.21 1.316
Statistics (Normal ROS Estimated Data) 45 -0.501 7.8 0.685 0.18 1.336
Statistics (Gamma ROS Estimated Data) 45 0.033 7.8 0.939 0.875 1.269
Statistics (Lognormal ROS Estimated Data) 45 0.033 7.8 0.676 0.124 1.329

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.577 0.553 1.658 -1.123 1.571 -1.4
Statistics (NDs = DL) 0.756 0.721 1.025 -1.046 1.282 -1.226
Statistics (NDs = DL/2) 0.657 0.628 1.076 -1.277 1.296 -1.015
Statistics (Gamma ROS Estimates) 0.82 0.78 1.145 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.491 1.4 -0.939

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.771 0.717 0.703 0.742

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.618 0.927 Data Not Normal
Lilliefors (Detects Only) 0.277 0.162 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.549 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.322 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.528 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.308 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.587 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.268 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.969 0.926 0.934 0.925

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.942 0.803
Kolmogorov-Smirnov (Detects Only) 0.174 0.168 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.397 0.789
Kolmogorov-Smirnov (NDs = DL) 0.216 0.137 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.74 0.799
Kolmogorov-Smirnov (NDs = DL/2) 0.277 0.138 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.098 0.786
Kolmogorov-Smirnov (Gamma ROS Est.) 0.156 0.137 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.977 0.984 0.973 0.956

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.939 0.927 Data Appear Lognormal
Lilliefors (Detects Only) 0.127 0.162 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.959 0.945 Data Appear Lognormal
Lilliefors (NDs = DL) 0.156 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.939 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.2 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.901 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.198 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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beta-BHC (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 14 22 8 14 63.64%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 14 0.0019 0.48 0.0718 0.00385 0.159
Statistics (Detects Only) 8 0.0013 1.3 0.174 0.0125 0.455
Statistics (All: NDs treated as DL value) 22 0.0013 1.3 0.109 0.00805 0.295
Statistics (All: NDs treated as DL/2 value) 22 9.50E-04 1.3 0.086 0.00555 0.279
Statistics (Normal ROS Estimated Data) 22 -0.296 1.3 -0.0331 -0.0898 0.312
Statistics (Gamma ROS Estimated Data) 22 0.0013 1.3 0.15 0.0734 0.269
Statistics (Lognormal ROS Estimated Data) 22 4.79E-04 1.3 0.0641 0.00203 0.276

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.278 0.27 0.625 -4.265 2.163 -0.507
Statistics (NDs = DL) 0.304 0.292 0.358 -4.485 1.951 -0.435
Statistics (NDs = DL/2) 0.282 0.274 0.305 -4.926 2.01 -0.408
Statistics (Gamma ROS Estimates) 0.603 0.551 0.249 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.753 1.74 -0.302

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.641 0.627 0.557 0.68

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.441 0.818 Data Not Normal
Lilliefors (Detects Only) 0.49 0.313 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.416 0.911 Data Not Normal
Lilliefors (NDs = DL) 0.456 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.337 0.911 Data Not Normal
Lilliefors (NDs = DL/2) 0.429 0.189 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.494 0.911 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.362 0.189 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.937 0.946 0.899 0.864

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.223 0.806
Kolmogorov-Smirnov (Detects Only) 0.365 0.318 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.777 0.847
Kolmogorov-Smirnov (NDs = DL) 0.305 0.201 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.782 0.856
Kolmogorov-Smirnov (NDs = DL/2) 0.314 0.202 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.662 0.796
Kolmogorov-Smirnov (Gamma ROS Est.) 0.179 0.195 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.931 0.935 0.934 0.858

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.881 0.818 Data Appear Lognormal
Lilliefors (Detects Only) 0.238 0.313 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.869 0.911 Data Not Lognormal
Lilliefors (NDs = DL) 0.153 0.189 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.868 0.911 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.19 0.189 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.753 0.911 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.288 0.189 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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bis(2-Ethylhexyl)phthalate (s)

Raw Statistics
Number of Valid Observations 11
Number of Missing Values 3
Number of Distinct Observations 11
Minimum 0.53
Maximum 130
Mean of Raw Data 33.08
Standard Deviation of Raw Data 47.32
Kstar 0.366
Mean of Log Transformed Data 1.943
Standard Deviation of Log Transformed Data 2.131

Normal Distribution Test Results

Correlation Coefficient R 0.862
Shapiro Wilk Test Statistic 0.734
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.316
Lilliefors Critical (0.95) Value 0.267
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.955
A-D Test Statistic 0.591
A-D Critical (0.95) Value 0.797
K-S Test Statistic 0.231
K-S Critical(0.95)  Value 0.272
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.962
Shapiro Wilk Test Statistic 0.896
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.173
Lilliefors Critical (0.95) Value 0.267
Data appear Lognormal at (0.05) Significance Level
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Cadmium (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 10 4 28.57%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.55 0.63 0.588 0.585 0.0386
Statistics (Detects Only) 10 0.54 250 39.49 1.233 80.06
Statistics (All: NDs treated as DL value) 14 0.54 250 28.37 0.735 69.07
Statistics (All: NDs treated as DL/2 value) 14 0.275 250 28.29 0.735 69.1
Statistics (Normal ROS Estimated Data) 14 -69.99 250 8.207 0.735 84.09
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 250 28.2 0.735 69.14
Statistics (Lognormal ROS Estimated Data) 14 0.0856 250 28.23 0.735 69.13

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.293 0.278 134.6 1.316 2.339 1.777
Statistics (NDs = DL) 0.274 0.263 103.7 0.788 2.131 2.704
Statistics (NDs = DL/2) 0.257 0.249 110.1 0.59 2.282 3.869
Statistics (Gamma ROS Estimates) 0.0979 0.125 288.2 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.238 2.63 11.06

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.75 0.677 0.678 0.859

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.582 0.842 Data Not Normal
Lilliefors (Detects Only) 0.382 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.483 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.436 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.484 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.436 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.755 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.317 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.992 0.976 0.978 0.997

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.364 0.816
Kolmogorov-Smirnov (Detects Only) 0.392 0.288 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.619 0.843
Kolmogorov-Smirnov (NDs = DL) 0.427 0.249 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.235 0.85
Kolmogorov-Smirnov (NDs = DL/2) 0.408 0.25 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.021 0.912
Kolmogorov-Smirnov (Gamma ROS Est.) 0.282 0.257 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.882 0.825 0.877 0.927

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.765 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.332 0.28 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.677 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.334 0.237 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.763 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.296 0.237 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.849 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.241 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Cadmium (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 12 35 30 5 14.29%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.48 0.59 0.516 0.49 0.0483
Statistics (Detects Only) 30 0.62 93 6.994 2.55 17.01
Statistics (All: NDs treated as DL value) 35 0.48 93 6.069 1.5 15.87
Statistics (All: NDs treated as DL/2 value) 35 0.24 93 6.032 1.5 15.89
Statistics (Normal ROS Estimated Data) 35 -19.69 93 3.568 1.5 17.88
Statistics (Gamma ROS Estimated Data) 35 1.00E-09 93 5.995 1.5 15.9
Statistics (Lognormal ROS Estimated Data) 35 0.144 93 6.023 1.5 15.89

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.643 0.607 10.87 0.994 1.182 1.188
Statistics (NDs = DL) 0.592 0.56 10.25 0.757 1.241 1.638
Statistics (NDs = DL/2) 0.55 0.522 10.97 0.658 1.375 2.088
Statistics (Gamma ROS Estimates) 0.19 0.193 31.52 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.618 1.439 2.329

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.586 0.568 0.571 0.733

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.377 0.927 Data Not Normal
Lilliefors (Detects Only) 0.354 0.162 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.359 0.934 Data Not Normal
Lilliefors (NDs = DL) 0.362 0.15 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.362 0.934 Data Not Normal
Lilliefors (NDs = DL/2) 0.358 0.15 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.58 0.934 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.292 0.15 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.841 0.833 0.841 0.923

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.321 0.797
Kolmogorov-Smirnov (Detects Only) 0.207 0.168 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.678 0.803
Kolmogorov-Smirnov (NDs = DL) 0.201 0.156 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.069 0.807
Kolmogorov-Smirnov (NDs = DL/2) 0.188 0.157 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.443 0.905
Kolmogorov-Smirnov (Gamma ROS Est.) 0.37 0.165 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.956 0.958 0.98 0.985

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.914 0.927 Data Not Lognormal
Lilliefors (Detects Only) 0.124 0.162 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.916 0.934 Data Not Lognormal
Lilliefors (NDs = DL) 0.136 0.15 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.959 0.934 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.0926 0.15 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.971 0.934 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.0803 0.15 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Cadmium (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 28 1 3.45%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 28 0.4 92 10.35 2.125 21.29
Statistics (All: NDs treated as DL value) 29 0.4 92 10.01 1.75 20.98
Statistics (All: NDs treated as DL/2 value) 29 0.265 92 9.998 1.75 20.99
Statistics (Normal ROS Estimated Data) 29 -14.74 92 9.481 1.75 21.42
Statistics (Gamma ROS Estimated Data) 29 1.00E-09 92 9.989 1.75 20.99
Statistics (Lognormal ROS Estimated Data) 29 0.25 92 9.998 1.75 20.99

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.49 0.462 21.11 1.036 1.493 1.44
Statistics (NDs = DL) 0.482 0.455 20.75 0.979 1.498 1.531
Statistics (NDs = DL/2) 0.475 0.449 21.04 0.955 1.53 1.603
Statistics (Gamma ROS Estimates) 0.336 0.324 29.74 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.953 1.533 1.609

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.706 0.7 0.701 0.739

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.516 0.924 Data Not Normal
Lilliefors (Detects Only) 0.384 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.508 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.383 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.509 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.383 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.572 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.373 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.954 0.952 0.953 0.969

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.502 0.812
Kolmogorov-Smirnov (Detects Only) 0.232 0.175 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.644 0.815
Kolmogorov-Smirnov (NDs = DL) 0.232 0.173 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.493 0.817
Kolmogorov-Smirnov (NDs = DL/2) 0.229 0.173 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.941 0.848
Kolmogorov-Smirnov (Gamma ROS Est.) 0.228 0.176 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.959 0.956 0.966 0.967

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.909 0.924 Data Not Lognormal
Lilliefors (Detects Only) 0.125 0.167 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.903 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.127 0.165 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.926 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.119 0.165 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.928 0.926 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.118 0.165 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Cadmium (q south)
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Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 43 2 4.44%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 0.47 0.48 0.475 0.475 0.00707
Statistics (Detects Only) 43 0.13 8000 330.7 5.75 1479
Statistics (All: NDs treated as DL value) 45 0.13 8000 316.1 4.9 1446
Statistics (All: NDs treated as DL/2 value) 45 0.13 8000 316 4.9 1446
Statistics (Normal ROS Estimated Data) 45 -917.7 8000 275.3 4.9 1468
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 8000 316 4.9 1446
Statistics (Lognormal ROS Estimated Data) 45 0.13 8000 316 4.9 1446

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.189 0.191 1749 1.875 2.163 1.154
Statistics (NDs = DL) 0.186 0.189 1698 1.758 2.183 1.241
Statistics (NDs = DL/2) 0.185 0.187 1709 1.728 2.223 1.287
Statistics (Gamma ROS Estimates) 0.156 0.161 2021 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 1.707 2.254 1.32

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.462 0.455 0.455 0.506

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.242 0.943 Data Not Normal
Lilliefors (Detects Only) 0.51 0.135 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.236 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.509 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.236 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.509 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.292 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.498 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.862 0.858 0.858 0.874

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 8.406 0.911
Kolmogorov-Smirnov (Detects Only) 0.376 0.15 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 8.729 0.914
Kolmogorov-Smirnov (NDs = DL) 0.373 0.147 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 8.553 0.915
Kolmogorov-Smirnov (NDs = DL/2) 0.371 0.147 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 6.624 0.933
Kolmogorov-Smirnov (Gamma ROS Est.) 0.328 0.148 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.94 0.942 0.948 0.951

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.896 0.943 Data Not Lognormal
Lilliefors (Detects Only) 0.124 0.135 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.896 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.115 0.132 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.906 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.114 0.132 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.909 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.114 0.132 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chloroform (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 5 7 58.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 0.0049 3.4 0.491 0.0055 1.283
Statistics (Detects Only) 5 0.0028 11 6.361 5.6 4.338
Statistics (All: NDs treated as DL value) 12 0.0028 11 2.936 0.00685 4.108
Statistics (All: NDs treated as DL/2 value) 12 0.00245 11 2.793 0.00343 4.121
Statistics (Normal ROS Estimated Data) 12 -0.39 11 2.423 -0.39 4.35
Statistics (Gamma ROS Estimated Data) 12 0.0028 11 6.361 6.361 2.616
Statistics (Lognormal ROS Estimated Data) 12 0.0028 11 2.655 0.00816 4.188

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.457 0.399 13.9 0.442 3.548 8.022
Statistics (NDs = DL) 0.215 0.217 13.63 -2.299 3.692 -1.606
Statistics (NDs = DL/2) 0.198 0.204 14.14 -2.704 3.935 -1.455
Statistics (Gamma ROS Estimates) 0.986 0.795 6.453 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.62 3.448 -1.316

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.965 0.871 0.856 0.837

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.931 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.212 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.745 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.345 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.721 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.334 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.69 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.378 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.769 0.887 0.89 0.789

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.001 0.717
Kolmogorov-Smirnov (Detects Only) 0.453 0.373 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.568 0.859
Kolmogorov-Smirnov (NDs = DL) 0.369 0.27 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.567 0.866
Kolmogorov-Smirnov (NDs = DL/2) 0.372 0.271 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.115 0.757
Kolmogorov-Smirnov (Gamma ROS Est.) 0.49 0.252 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.783 0.865 0.856 0.837

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.633 0.762 Data Not Lognormal
Lilliefors (Detects Only) 0.437 0.396 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.721 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.347 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.704 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.356 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.683 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.404 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chlorobenzene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 8 6 42.86%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.0037 0.0098 0.00517 0.00405 0.00238
Statistics (Detects Only) 8 0.065 760 188.9 50.75 297.3
Statistics (All: NDs treated as DL value) 14 0.0037 760 107.9 0.138 238.8
Statistics (All: NDs treated as DL/2 value) 14 0.00185 760 107.9 0.138 238.8
Statistics (Normal ROS Estimated Data) 14 -534.9 760 -121.3 0.138 431
Statistics (Gamma ROS Estimated Data) 14 0.065 760 123.5 36.33 231.8
Statistics (Lognormal ROS Estimated Data) 14 9.33E-04 760 107.9 0.138 238.8

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.254 0.247 743.6 2.452 3.755 1.532
Statistics (NDs = DL) 0.14 0.157 773.6 -0.885 4.862 -5.494
Statistics (NDs = DL/2) 0.133 0.152 809.6 -1.182 5.158 -4.365
Statistics (Gamma ROS Estimates) 0.357 0.328 345.6 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.589 5.572 -3.506

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.832 0.714 0.714 0.916

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.689 0.818 Data Not Normal
Lilliefors (Detects Only) 0.382 0.313 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.523 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.389 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.523 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.389 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.828 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.26 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.943 0.957 0.956 0.946

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.433 0.815
Kolmogorov-Smirnov (Detects Only) 0.23 0.32 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.218 0.894
Kolmogorov-Smirnov (NDs = DL) 0.295 0.255 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.145 0.896
Kolmogorov-Smirnov (NDs = DL/2) 0.28 0.256 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.09 0.821
Kolmogorov-Smirnov (Gamma ROS Est.) 0.274 0.246 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.939 0.923 0.927 0.918

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.857 0.818 Data Appear Lognormal
Lilliefors (Detects Only) 0.268 0.313 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.826 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.208 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.831 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.217 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.815 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.262 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chlorobenzene (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 5 45 20 25 55.56%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 25 0.0036 0.0073 0.00519 0.005 0.00101
Statistics (Detects Only) 20 0.0013 240 16.01 0.171 53.77
Statistics (All: NDs treated as DL value) 45 0.0013 240 7.12 0.0062 36.24
Statistics (All: NDs treated as DL/2 value) 45 0.0013 240 7.118 0.0031 36.24
Statistics (Normal ROS Estimated Data) 45 -63.9 240 -16.17 -29.61 46.23
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 240 16.51 18.45 35.53
Statistics (Lognormal ROS Estimated Data) 45 2.78E-05 240 7.117 0.00132 36.24

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.176 0.179 90.99 -1.491 3.397 -2.278
Statistics (NDs = DL) 0.14 0.145 50.97 -3.596 2.937 -0.817
Statistics (NDs = DL/2) 0.132 0.138 54.04 -3.981 3.174 -0.797
Statistics (Gamma ROS Estimates) 0.288 0.283 57.38 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.115 4.031 -0.788

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.553 0.422 0.422 0.753

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.334 0.905 Data Not Normal
Lilliefors (Detects Only) 0.443 0.198 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.216 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.475 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.216 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.475 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.609 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.27 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.932 0.865 0.87 0.815

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.594 0.898
Kolmogorov-Smirnov (Detects Only) 0.25 0.215 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 9.131 0.944
Kolmogorov-Smirnov (NDs = DL) 0.352 0.148 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 8.729 0.949
Kolmogorov-Smirnov (NDs = DL/2) 0.333 0.149 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.057 0.867
Kolmogorov-Smirnov (Gamma ROS Est.) 0.283 0.144 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.987 0.864 0.866 0.93

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.966 0.905 Data Appear Lognormal
Lilliefors (Detects Only) 0.117 0.198 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.747 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.307 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.744 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.296 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.857 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.227 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chlorobenzene (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 11 1 8.33%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 11 0.0014 2400 254.4 0.064 715
Statistics (All: NDs treated as DL value) 12 0.0014 2400 233.2 0.0595 685.7
Statistics (All: NDs treated as DL/2 value) 12 0.0014 2400 233.2 0.0595 685.7
Statistics (Normal ROS Estimated Data) 12 -164.6 2400 219.5 0.0595 692.4
Statistics (Gamma ROS Estimated Data) 12 1.00E-09 2400 233.2 0.0595 685.7
Statistics (Lognormal ROS Estimated Data) 12 0.0014 2400 233.2 0.0595 685.7

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.13 0.153 1960 -0.507 5.48 -10.81
Statistics (NDs = DL) 0.125 0.149 1871 -0.877 5.38 -6.135
Statistics (NDs = DL/2) 0.124 0.148 1886 -0.935 5.431 -5.811
Statistics (Gamma ROS Estimates) 0.106 0.135 2210 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.945 5.441 -5.755

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.617 0.6 0.6 0.632

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.412 0.85 Data Not Normal
Lilliefors (Detects Only) 0.428 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.391 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.424 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.391 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.424 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.434 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.416 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.965 0.962 0.962 0.968

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.72 0.885
Kolmogorov-Smirnov (Detects Only) 0.267 0.285 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.921 0.891
Kolmogorov-Smirnov (NDs = DL) 0.289 0.274 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.942 0.891
Kolmogorov-Smirnov (NDs = DL/2) 0.286 0.274 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.491 0.897
Kolmogorov-Smirnov (Gamma ROS Est.) 0.234 0.275 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.942 0.937 0.932 0.931

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.863 0.85 Data Appear Lognormal
Lilliefors (Detects Only) 0.211 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.855 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.219 0.256 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.846 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.224 0.256 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.844 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.229 0.256 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Chromium (q central)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 5
Number of Distinct Observations 30
Minimum 2.2
Maximum 8000
Mean of Raw Data 199
Standard Deviation of Raw Data 1189
Kstar 0.295
Mean of Log Transformed Data 2.995
Standard Deviation of Log Transformed Data 1.129

Normal Distribution Test Results

Correlation Coefficient R 0.353
Shapiro Wilk Test Statistic 0.16
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.512
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.689
A-D Test Statistic 12.35
A-D Critical (0.95) Value 0.862
K-S Test Statistic 0.451
K-S Critical(0.95)  Value 0.143
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.814
Shapiro Wilk Test Statistic 0.714
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.199
Lilliefors Critical (0.95) Value 0.132
Data not Lognormal at (0.05) Significance Level

Chromium (q south)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 4
Number of Distinct Observations 37
Minimum 4
Maximum 660
Mean of Raw Data 80.55
Standard Deviation of Raw Data 127.8
Kstar 0.758
Mean of Log Transformed Data 3.643
Standard Deviation of Log Transformed Data 1.197

Normal Distribution Test Results

Correlation Coefficient R 0.74
Shapiro Wilk Test Statistic 0.569
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.275
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.934
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A-D Test Statistic 1.611
A-D Critical (0.95) Value 0.787
K-S Test Statistic 0.158
K-S Critical(0.95)  Value 0.137
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.983
Shapiro Wilk Test Statistic 0.957
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.106
Lilliefors Critical (0.95) Value 0.132
Data appear Lognormal at (0.05) Significance Level

Chromium (s)

Raw Statistics
Number of Valid Observations 11
Number of Missing Values 3
Number of Distinct Observations 11
Minimum 6.2
Maximum 480
Mean of Raw Data 132
Standard Deviation of Raw Data 150.2
Kstar 0.586
Mean of Log Transformed Data 4.05
Standard Deviation of Log Transformed Data 1.53

Normal Distribution Test Results

Correlation Coefficient R 0.908
Shapiro Wilk Test Statistic 0.824
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.221
Lilliefors Critical (0.95) Value 0.267
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.983
A-D Test Statistic 0.401
A-D Critical (0.95) Value 0.765
K-S Test Statistic 0.222
K-S Critical(0.95)  Value 0.265
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.969
Shapiro Wilk Test Statistic 0.919
Shapiro Wilk Critical (0.95) Value 0.85
Lilliefors Test Statistic 0.179
Lilliefors Critical (0.95) Value 0.267
Data appear Lognormal at (0.05) Significance Level
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Copper (q central)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 5
Number of Distinct Observations 37
Minimum 1.75
Maximum 20000
Mean of Raw Data 513.4
Standard Deviation of Raw Data 2974
Kstar 0.261
Mean of Log Transformed Data 3.567
Standard Deviation of Log Transformed Data 1.556

Normal Distribution Test Results

Correlation Coefficient R 0.369
Shapiro Wilk Test Statistic 0.172
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.468
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.723
A-D Test Statistic 9.054
A-D Critical (0.95) Value 0.878
K-S Test Statistic 0.361
K-S Critical(0.95)  Value 0.144
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.927
Shapiro Wilk Test Statistic 0.887
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.171
Lilliefors Critical (0.95) Value 0.132
Data not Lognormal at (0.05) Significance Level

Copper (q north)

Raw Statistics
Number of Valid Observations 29
Number of Missing Values 7
Number of Distinct Observations 28
Minimum 8.3
Maximum 17000
Mean of Raw Data 854.9
Standard Deviation of Raw Data 3189
Kstar 0.287
Mean of Log Transformed Data 4.399
Standard Deviation of Log Transformed Data 1.803

Normal Distribution Test Results

Correlation Coefficient R 0.506
Shapiro Wilk Test Statistic 0.288
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.438
Lilliefors Critical (0.95) Value 0.165
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.859
A-D Test Statistic 3.981
A-D Critical (0.95) Value 0.859
K-S Test Statistic 0.292
K-S Critical(0.95)  Value 0.177
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.945
Shapiro Wilk Test Statistic 0.895
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.158
Lilliefors Critical (0.95) Value 0.165
Data not Lognormal at (0.05) Significance Level
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Dibenzo(a,h)anthracene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 4 13 5 8 61.54%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.39 39.5 8.489 0.405 15.4
Statistics (Detects Only) 5 0.078 6 1.998 0.78 2.534
Statistics (All: NDs treated as DL value) 13 0.078 39.5 5.992 0.41 12.3
Statistics (All: NDs treated as DL/2 value) 13 0.078 19.75 3.38 0.205 6.167
Statistics (Normal ROS Estimated Data) 13 -0.917 6 0.825 0.644 1.834
Statistics (Gamma ROS Estimated Data) 13 0.078 6 1.902 1.565 1.489
Statistics (Lognormal ROS Estimated Data) 13 0.0521 6 0.859 0.206 1.738

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.575 0.493 3.475 -0.39 1.897 -4.865
Statistics (NDs = DL) 0.365 0.332 16.4 -0.0377 1.921 -50.97
Statistics (NDs = DL/2) 0.392 0.353 8.614 -0.464 1.9 -4.092
Statistics (Gamma ROS Estimates) 1.314 1.062 1.448 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.421 1.465 -1.031

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.917 0.731 0.778 0.847

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.834 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.285 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.549 0.866 Data Not Normal
Lilliefors (NDs = DL) 0.365 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.616 0.866 Data Not Normal
Lilliefors (NDs = DL/2) 0.356 0.246 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.738 0.866 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.356 0.246 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.985 0.967 0.983 0.953

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.297 0.707
Kolmogorov-Smirnov (Detects Only) 0.233 0.37 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.527 0.817
Kolmogorov-Smirnov (NDs = DL) 0.328 0.254 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.495 0.811
Kolmogorov-Smirnov (NDs = DL/2) 0.355 0.253 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.8 0.753
Kolmogorov-Smirnov (Gamma ROS Est.) 0.281 0.242 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.973 0.931 0.909 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.923 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.208 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.864 0.866 Data Not Lognormal
Lilliefors (NDs = DL) 0.283 0.246 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.816 0.866 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.333 0.246 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.848 0.866 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.291 0.246 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dibenzo(a,h)anthracene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 10 19 65.52%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 19 0.36 230 14.72 0.6 52.36
Statistics (Detects Only) 10 0.066 0.4 0.205 0.19 0.112
Statistics (All: NDs treated as DL value) 29 0.066 230 9.712 0.41 42.57
Statistics (All: NDs treated as DL/2 value) 29 0.066 115 4.892 0.245 21.28
Statistics (Normal ROS Estimated Data) 29 0.066 0.4 0.194 0.192 0.0666
Statistics (Gamma ROS Estimated Data) 29 0.066 0.4 0.219 0.229 0.0653
Statistics (Lognormal ROS Estimated Data) 29 0.066 0.4 0.178 0.167 0.0681

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 3.726 3.363 0.0551 -1.724 0.572 -0.332
Statistics (NDs = DL) 0.269 0.264 36.09 -0.334 1.748 -5.228
Statistics (NDs = DL/2) 0.292 0.284 16.78 -0.789 1.575 -1.997
Statistics (Gamma ROS Estimates) 9.967 8.959 0.0219 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.783 0.341 -0.191

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.966 0.452 0.452 0.892

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.922 0.842 Data Appear Normal
Lilliefors (Detects Only) 0.15 0.28 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.236 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.45 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.236 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.451 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.815 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.27 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.983 0.811 0.802 0.897

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.212 0.73
Kolmogorov-Smirnov (Detects Only) 0.139 0.268 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 4.973 0.869
Kolmogorov-Smirnov (NDs = DL) 0.325 0.178 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 5.554 0.86
Kolmogorov-Smirnov (NDs = DL/2) 0.345 0.177 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.697 0.746
Kolmogorov-Smirnov (Gamma ROS Est.) 0.252 0.162 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.987 0.924 0.889 0.926

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.967 0.842 Data Appear Lognormal
Lilliefors (Detects Only) 0.11 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.865 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.23 0.165 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.805 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.225 0.165 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.88 0.926 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.236 0.165 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dibenzo(a,h)anthracene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 13 32 71.11%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 32 0.34 14 1.144 0.415 2.556
Statistics (Detects Only) 13 0.03 2.8 0.362 0.12 0.743
Statistics (All: NDs treated as DL value) 45 0.03 14 0.918 0.4 2.209
Statistics (All: NDs treated as DL/2 value) 45 0.03 7 0.511 0.205 1.145
Statistics (Normal ROS Estimated Data) 45 -0.225 2.8 0.255 0.211 0.429
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 2.8 0.345 0.274 0.456
Statistics (Lognormal ROS Estimated Data) 45 0.03 2.8 0.187 0.109 0.407

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.678 0.648 0.535 -1.91 1.204 -0.631
Statistics (NDs = DL) 0.693 0.661 1.325 -0.959 1.142 -1.191
Statistics (NDs = DL/2) 0.764 0.728 0.669 -1.452 1.008 -0.694
Statistics (Gamma ROS Estimates) 0.274 0.271 1.259 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.158 0.757 -0.351

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.652 0.565 0.587 0.7

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.456 0.866 Data Not Normal
Lilliefors (Detects Only) 0.382 0.246 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.358 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.46 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.381 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.431 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.539 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.273 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.882 0.822 0.84 0.954

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.124 0.776
Kolmogorov-Smirnov (Detects Only) 0.225 0.247 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 6.157 0.795
Kolmogorov-Smirnov (NDs = DL) 0.394 0.138 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 7.334 0.789
Kolmogorov-Smirnov (NDs = DL/2) 0.397 0.137 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 6.993 0.873
Kolmogorov-Smirnov (Gamma ROS Est.) 0.312 0.144 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.96 0.906 0.879 0.923

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.931 0.866 Data Appear Lognormal
Lilliefors (Detects Only) 0.123 0.246 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.838 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.283 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.793 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.303 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.879 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.205 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dichloromethane (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 5 6 54.55%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.0045 6.8 1.169 0.0061 2.76
Statistics (Detects Only) 5 2.1 57 20.14 13 22.79
Statistics (All: NDs treated as DL value) 11 0.0045 57 9.792 2.1 17.6
Statistics (All: NDs treated as DL/2 value) 11 0.00225 57 9.473 2.1 17.69
Statistics (Normal ROS Estimated Data) 11 -53.65 57 -12.32 -28.65 34.84
Statistics (Gamma ROS Estimated Data) 11 2.1 57 19.76 20.36 14.53
Statistics (Lognormal ROS Estimated Data) 11 0.0778 57 9.279 0.405 17.77

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.853 0.681 23.61 2.313 1.437 0.621
Statistics (NDs = DL) 0.231 0.228 42.43 -0.836 3.799 -4.542
Statistics (NDs = DL/2) 0.211 0.214 44.94 -1.214 4.092 -3.37
Statistics (Gamma ROS Estimates) 1.721 1.312 11.48 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.172 2.281 13.24

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.926 0.792 0.778 0.956

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.855 0.762 Data Appear Normal
Lilliefors (Detects Only) 0.223 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.643 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.295 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.623 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.362 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.908 0.85 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.226 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.996 0.999 0.998 0.937

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.293 0.695
Kolmogorov-Smirnov (Detects Only) 0.247 0.366 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.46 0.848
Kolmogorov-Smirnov (NDs = DL) 0.217 0.28 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.499 0.856
Kolmogorov-Smirnov (NDs = DL/2) 0.216 0.281 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.768 0.741
Kolmogorov-Smirnov (Gamma ROS Est.) 0.225 0.259 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.968 0.939 0.937 0.955

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.915 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.228 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.852 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.227 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.848 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.229 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.895 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.227 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 6 11 5 6 54.55%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.0033 25 8.175 0.0223 12.65
Statistics (Detects Only) 5 0.005 3.8 1.519 0.18 1.993
Statistics (All: NDs treated as DL value) 11 0.0033 25 5.15 0.0405 9.678
Statistics (All: NDs treated as DL/2 value) 11 0.00165 12.5 2.92 0.0203 4.836
Statistics (Normal ROS Estimated Data) 11 -3.035 3.8 -0.379 -0.445 2.388
Statistics (Gamma ROS Estimated Data) 11 0.005 3.8 1.298 0.258 1.522
Statistics (Lognormal ROS Estimated Data) 11 7.24E-05 3.8 0.692 0.006 1.489

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.314 0.289 4.844 -1.764 3.1 -1.757
Statistics (NDs = DL) 0.2 0.206 25.73 -2.038 3.647 -1.79
Statistics (NDs = DL/2) 0.21 0.213 13.94 -2.416 3.69 -1.528
Statistics (Gamma ROS Estimates) 0.493 0.419 2.633 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.003 3.977 -0.795

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.868 0.763 0.813 0.94

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.722 0.762 Data Not Normal
Lilliefors (Detects Only) 0.349 0.396 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.582 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.374 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.653 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.351 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.869 0.85 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.226 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.806 0.906 0.905 0.89

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.487 0.737
Kolmogorov-Smirnov (Detects Only) 0.269 0.379 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.918 0.86
Kolmogorov-Smirnov (NDs = DL) 0.246 0.282 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.868 0.856
Kolmogorov-Smirnov (NDs = DL/2) 0.268 0.281 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.499 0.782
Kolmogorov-Smirnov (Gamma ROS Est.) 0.207 0.269 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.95 0.933 0.937 0.956

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.871 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.237 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.841 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.198 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.846 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.205 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.892 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.169 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 23 24 10 14 58.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 14 0.019 4.5 0.733 0.0665 1.396
Statistics (Detects Only) 10 0.002 1.3 0.271 0.0695 0.42
Statistics (All: NDs treated as DL value) 24 0.002 4.5 0.54 0.0695 1.106
Statistics (All: NDs treated as DL/2 value) 24 0.002 2.25 0.326 0.0378 0.589
Statistics (Normal ROS Estimated Data) 24 -0.158 1.3 0.111 0.021 0.307
Statistics (Gamma ROS Estimated Data) 24 0.002 1.3 0.28 0.252 0.269
Statistics (Lognormal ROS Estimated Data) 24 0.002 1.3 0.12 0.013 0.293

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.431 0.404 0.629 -2.818 2.178 -0.773
Statistics (NDs = DL) 0.381 0.361 1.418 -2.357 1.958 -0.831
Statistics (NDs = DL/2) 0.401 0.378 0.815 -2.761 1.917 -0.694
Statistics (Gamma ROS Estimates) 0.907 0.822 0.309 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.903 1.739 -0.446

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.828 0.727 0.772 0.786

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.697 0.842 Data Not Normal
Lilliefors (Detects Only) 0.34 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.544 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.36 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.606 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.387 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.641 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.322 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.985 0.974 0.97 0.947

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.331 0.79
Kolmogorov-Smirnov (Detects Only) 0.177 0.283 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.883 0.833
Kolmogorov-Smirnov (NDs = DL) 0.294 0.191 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.876 0.829
Kolmogorov-Smirnov (NDs = DL/2) 0.25 0.191 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.167 0.776
Kolmogorov-Smirnov (Gamma ROS Est.) 0.262 0.184 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.983 0.97 0.965 0.951

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.952 0.842 Data Appear Lognormal
Lilliefors (Detects Only) 0.144 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.939 0.916 Data Appear Lognormal
Lilliefors (NDs = DL) 0.198 0.181 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.924 0.916 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.175 0.181 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.9 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.191 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 13 37 17 20 54.05%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 20 0.00185 0.07 0.00875 0.00468 0.0147
Statistics (Detects Only) 17 5.20E-04 0.39 0.0436 0.014 0.0916
Statistics (All: NDs treated as DL value) 37 5.20E-04 0.39 0.0248 0.0053 0.0645
Statistics (All: NDs treated as DL/2 value) 37 5.20E-04 0.39 0.0224 0.0036 0.0644
Statistics (Normal ROS Estimated Data) 37 -0.065 0.39 0.00107 -0.0206 0.0737
Statistics (Gamma ROS Estimated Data) 37 5.20E-04 0.39 0.0436 0.0435 0.0611
Statistics (Lognormal ROS Estimated Data) 37 5.20E-04 0.39 0.0208 0.00185 0.0647

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.511 0.488 0.0852 -4.371 1.718 -0.393
Statistics (NDs = DL) 0.564 0.536 0.0439 -4.804 1.328 -0.276
Statistics (NDs = DL/2) 0.466 0.446 0.0481 -5.179 1.473 -0.284
Statistics (Gamma ROS Estimates) 1.013 0.949 0.043 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.604 1.656 -0.296

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.652 0.567 0.55 0.738

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.454 0.892 Data Not Normal
Lilliefors (Detects Only) 0.377 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.36 0.936 Data Not Normal
Lilliefors (NDs = DL) 0.353 0.146 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.341 0.936 Data Not Normal
Lilliefors (NDs = DL/2) 0.367 0.146 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.585 0.936 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.221 0.146 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.885 0.828 0.829 0.721

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.657 0.797
Kolmogorov-Smirnov (Detects Only) 0.189 0.221 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 3.215 0.806
Kolmogorov-Smirnov (NDs = DL) 0.297 0.153 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.488 0.82
Kolmogorov-Smirnov (NDs = DL/2) 0.265 0.154 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.414 0.777
Kolmogorov-Smirnov (Gamma ROS Est.) 0.32 0.149 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.98 0.955 0.948 0.936

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.962 0.892 Data Appear Lognormal
Lilliefors (Detects Only) 0.133 0.215 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.922 0.936 Data Not Lognormal
Lilliefors (NDs = DL) 0.206 0.146 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.901 0.936 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.183 0.146 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.87 0.936 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.216 0.146 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 14 22 11 11 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 11 0.0037 0.2 0.0364 0.007 0.0592
Statistics (Detects Only) 11 0.00395 3.2 0.458 0.024 0.978
Statistics (All: NDs treated as DL value) 22 0.0037 3.2 0.247 0.0155 0.71
Statistics (All: NDs treated as DL/2 value) 22 0.00185 3.2 0.238 0.0155 0.712
Statistics (Normal ROS Estimated Data) 22 -1.574 3.2 -0.224 -0.227 0.998
Statistics (Gamma ROS Estimated Data) 22 1.00E-09 3.2 0.309 0.0155 0.709
Statistics (Lognormal ROS Estimated Data) 22 1.30E-04 3.2 0.23 0.00375 0.714

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.319 0.305 1.437 -2.924 2.203 -0.753
Statistics (NDs = DL) 0.312 0.299 0.793 -3.597 1.923 -0.535
Statistics (NDs = DL/2) 0.278 0.271 0.856 -3.944 2.077 -0.527
Statistics (Gamma ROS Estimates) 0.14 0.151 2.212 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.946 2.656 -0.537

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.726 0.604 0.594 0.888

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.549 0.85 Data Not Normal
Lilliefors (Detects Only) 0.379 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.389 0.911 Data Not Normal
Lilliefors (NDs = DL) 0.413 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.377 0.911 Data Not Normal
Lilliefors (NDs = DL/2) 0.441 0.189 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.809 0.911 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.245 0.189 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.985 0.932 0.935 0.988

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.991 0.816
Kolmogorov-Smirnov (Detects Only) 0.293 0.275 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.522 0.845
Kolmogorov-Smirnov (NDs = DL) 0.291 0.201 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.586 0.857
Kolmogorov-Smirnov (NDs = DL/2) 0.274 0.202 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.14 0.917
Kolmogorov-Smirnov (Gamma ROS Est.) 0.214 0.208 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.96 0.941 0.95 0.965

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.91 0.85 Data Appear Lognormal
Lilliefors (Detects Only) 0.188 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.88 0.911 Data Not Lognormal
Lilliefors (NDs = DL) 0.151 0.189 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.897 0.911 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.141 0.189 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.929 0.911 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.133 0.189 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 8 41 27 14 34.15%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 14 0.0034 0.085 0.0255 0.0175 0.0249
Statistics (Detects Only) 27 3.90E-04 0.825 0.113 0.029 0.186
Statistics (All: NDs treated as DL value) 41 3.90E-04 0.825 0.0831 0.029 0.156
Statistics (All: NDs treated as DL/2 value) 41 3.90E-04 0.825 0.0787 0.02 0.158
Statistics (Normal ROS Estimated Data) 41 -0.117 0.825 0.0616 0.00662 0.168
Statistics (Gamma ROS Estimated Data) 41 3.90E-04 0.825 0.094 0.042 0.153
Statistics (Lognormal ROS Estimated Data) 41 3.90E-04 0.825 0.0753 0.0049 0.159

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.426 0.411 0.265 -3.709 2.188 -0.59
Statistics (NDs = DL) 0.457 0.439 0.182 -3.899 1.917 -0.492
Statistics (NDs = DL/2) 0.411 0.397 0.192 -4.135 1.991 -0.481
Statistics (Gamma ROS Estimates) 0.575 0.549 0.163 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.505 2.118 -0.47

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.796 0.737 0.725 0.806

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.65 0.923 Data Not Normal
Lilliefors (Detects Only) 0.272 0.171 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.569 0.941 Data Not Normal
Lilliefors (NDs = DL) 0.298 0.138 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.551 0.941 Data Not Normal
Lilliefors (NDs = DL/2) 0.323 0.138 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.678 0.941 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.278 0.138 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.996 0.978 0.98 0.966

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.26 0.824
Kolmogorov-Smirnov (Detects Only) 0.103 0.18 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.776 0.823
Kolmogorov-Smirnov (NDs = DL) 0.136 0.147 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.18 0.833
Kolmogorov-Smirnov (NDs = DL/2) 0.161 0.148 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.491 0.806
Kolmogorov-Smirnov (Gamma ROS Est.) 0.117 0.145 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.985 0.992 0.991 0.979

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.956 0.923 Data Appear Lognormal
Lilliefors (Detects Only) 0.106 0.171 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.972 0.941 Data Appear Lognormal
Lilliefors (NDs = DL) 0.0876 0.138 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.968 0.941 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.106 0.138 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.941 0.941 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.162 0.138 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dieldrin (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 5 11 7 4 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.0035 0.44 0.113 0.00385 0.218
Statistics (Detects Only) 7 3.70E-04 1.8 0.503 0.01 0.821
Statistics (All: NDs treated as DL value) 11 3.70E-04 1.8 0.361 0.0039 0.676
Statistics (All: NDs treated as DL/2 value) 11 3.70E-04 1.8 0.341 0.00195 0.677
Statistics (Normal ROS Estimated Data) 11 -0.0877 1.8 0.306 0.0014 0.694
Statistics (Gamma ROS Estimated Data) 11 3.70E-04 1.8 0.428 0.269 0.645
Statistics (Lognormal ROS Estimated Data) 11 3.70E-04 1.8 0.321 0.0014 0.684

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.226 0.225 2.224 -3.877 3.531 -0.911
Statistics (NDs = DL) 0.235 0.232 1.535 -4.066 3.042 -0.748
Statistics (NDs = DL/2) 0.223 0.223 1.527 -4.319 3.092 -0.716
Statistics (Gamma ROS Estimates) 0.329 0.3 1.301 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.896 3.092 -0.631

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.815 0.773 0.747 0.762

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.651 0.803 Data Not Normal
Lilliefors (Detects Only) 0.398 0.335 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.598 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.372 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.561 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.389 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.584 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.43 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.876 0.931 0.923 0.937

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.586 0.811
Kolmogorov-Smirnov (Detects Only) 0.249 0.34 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.958 0.846
Kolmogorov-Smirnov (NDs = DL) 0.3 0.28 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.087 0.851
Kolmogorov-Smirnov (NDs = DL/2) 0.298 0.281 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.439 0.814
Kolmogorov-Smirnov (Gamma ROS Est.) 0.179 0.275 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.956 0.952 0.936 0.895

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.886 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.206 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.887 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.232 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.857 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.278 0.267 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.788 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.266 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Dioxin TEQ-HH (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 26 21 18 3 14.29%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 4.04E-04 0.0139 0.00904 0.0128 0.00749
Statistics (Detects Only) 18 1.79E-04 0.00701 0.00173 8.57E-04 0.00207
Statistics (All: NDs treated as DL value) 21 1.79E-04 0.0139 0.00277 8.62E-04 0.00402
Statistics (All: NDs treated as DL/2 value) 21 1.79E-04 0.00701 0.00213 8.62E-04 0.00246
Statistics (Normal ROS Estimated Data) 21 -7.84E-04 0.00701 0.0016 8.62E-04 0.00199
Statistics (Gamma ROS Estimated Data) 21 1.00E-09 0.00701 0.00166 8.62E-04 0.00195
Statistics (Lognormal ROS Estimated Data) 21 1.79E-04 0.00701 0.00158 8.62E-04 0.00195

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 1.053 0.934 0.00164 -6.905 1.043 -0.151
Statistics (NDs = DL) 0.737 0.664 0.00376 -6.702 1.262 -0.188
Statistics (NDs = DL/2) 0.902 0.805 0.00236 -6.801 1.184 -0.174
Statistics (Gamma ROS Estimates) 0.565 0.516 0.00293 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -6.984 1.016 -0.145

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.825 0.805 0.853 0.858

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.683 0.897 Data Not Normal
Lilliefors (Detects Only) 0.379 0.209 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.65 0.908 Data Not Normal
Lilliefors (NDs = DL) 0.367 0.193 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.716 0.908 Data Not Normal
Lilliefors (NDs = DL/2) 0.361 0.193 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.744 0.908 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.308 0.193 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.949 0.963 0.925 0.969

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.131 0.766
Kolmogorov-Smirnov (Detects Only) 0.285 0.209 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.429 0.784
Kolmogorov-Smirnov (NDs = DL) 0.302 0.197 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.238 0.775
Kolmogorov-Smirnov (NDs = DL/2) 0.266 0.196 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.188 0.799
Kolmogorov-Smirnov (Gamma ROS Est.) 0.203 0.199 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.968 0.967 0.965 0.963

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.932 0.897 Data Appear Lognormal
Lilliefors (Detects Only) 0.21 0.209 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.926 0.908 Data Appear Lognormal
Lilliefors (NDs = DL) 0.222 0.193 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.916 0.908 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.189 0.193 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.922 0.908 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.209 0.193 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Dioxin TEQ-HH (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 25 25 20 5 20.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 1.90E-04 4.67E-04 2.98E-04 2.55E-04 1.18E-04
Statistics (Detects Only) 20 6.66E-05 0.0182 0.00241 5.00E-04 0.00529
Statistics (All: NDs treated as DL value) 25 6.66E-05 0.0182 0.00199 4.41E-04 0.00479
Statistics (All: NDs treated as DL/2 value) 25 6.66E-05 0.0182 0.00196 3.76E-04 0.0048
Statistics (Normal ROS Estimated Data) 25 -0.00293 0.0182 0.00152 3.76E-04 0.00506
Statistics (Gamma ROS Estimated Data) 25 1.00E-09 0.0182 0.00193 3.76E-04 0.00481
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Statistics (Lognormal ROS Estimated Data) 25 6.66E-05 0.0182 0.00195 3.76E-04 0.0048

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.466 0.436 0.00517 -7.409 1.481 -0.2
Statistics (NDs = DL) 0.477 0.447 0.00416 -7.563 1.364 -0.18
Statistics (NDs = DL/2) 0.442 0.416 0.00442 -7.701 1.455 -0.189
Statistics (Gamma ROS Estimates) 0.194 0.197 0.00995 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -7.764 1.512 -0.195

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.673 0.632 0.634 0.736

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.465 0.905 Data Not Normal
Lilliefors (Detects Only) 0.429 0.198 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.414 0.918 Data Not Normal
Lilliefors (NDs = DL) 0.448 0.177 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.416 0.918 Data Not Normal
Lilliefors (NDs = DL/2) 0.446 0.177 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.558 0.918 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.407 0.177 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.914 0.893 0.9 0.937

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.64 0.81
Kolmogorov-Smirnov (Detects Only) 0.381 0.206 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 3.768 0.812
Kolmogorov-Smirnov (NDs = DL) 0.391 0.185 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.394 0.82
Kolmogorov-Smirnov (NDs = DL/2) 0.372 0.186 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.752 0.898
Kolmogorov-Smirnov (Gamma ROS Est.) 0.212 0.194 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.931 0.913 0.927 0.936

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.869 0.905 Data Not Lognormal
Lilliefors (Detects Only) 0.273 0.198 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.838 0.918 Data Not Lognormal
Lilliefors (NDs = DL) 0.266 0.177 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.859 0.918 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.234 0.177 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.871 0.918 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.222 0.177 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Dioxin TEQ-HH (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 19 17 15 2 11.76%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 1.59E-04 1.94E-04 1.76E-04 1.76E-04 2.49E-05
Statistics (Detects Only) 15 5.88E-05 0.0678 0.00704 4.66E-04 0.0173
Statistics (All: NDs treated as DL value) 17 5.88E-05 0.0678 0.00623 4.04E-04 0.0164
Statistics (All: NDs treated as DL/2 value) 17 5.88E-05 0.0678 0.00622 4.04E-04 0.0164
Statistics (Normal ROS Estimated Data) 17 -0.0143 0.0678 0.00484 4.04E-04 0.0174
Statistics (Gamma ROS Estimated Data) 17 1.00E-09 0.0678 0.00621 4.04E-04 0.0164
Statistics (Lognormal ROS Estimated Data) 17 2.59E-05 0.0678 0.00622 4.04E-04 0.0164

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.355 0.332 0.0198 -6.846 1.971 -0.288
Statistics (NDs = DL) 0.341 0.32 0.0183 -7.058 1.939 -0.275
Statistics (NDs = DL/2) 0.33 0.311 0.0189 -7.14 2.022 -0.283
Statistics (Gamma ROS Estimates) 0.214 0.216 0.029 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -7.229 2.144 -0.297

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
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Correlation Coefficient R 0.648 0.626 0.626 0.731

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.449 0.881 Data Not Normal
Lilliefors (Detects Only) 0.348 0.229 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.42 0.892 Data Not Normal
Lilliefors (NDs = DL) 0.367 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.421 0.892 Data Not Normal
Lilliefors (NDs = DL/2) 0.367 0.215 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.572 0.892 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.33 0.215 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.935 0.926 0.928 0.954

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.173 0.824
Kolmogorov-Smirnov (Detects Only) 0.25 0.238 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.606 0.833
Kolmogorov-Smirnov (NDs = DL) 0.269 0.226 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.429 0.835
Kolmogorov-Smirnov (NDs = DL/2) 0.26 0.226 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.684 0.877
Kolmogorov-Smirnov (Gamma ROS Est.) 0.191 0.231 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.97 0.955 0.967 0.982

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.939 0.881 Data Appear Lognormal
Lilliefors (Detects Only) 0.195 0.229 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.91 0.892 Data Appear Lognormal
Lilliefors (NDs = DL) 0.212 0.215 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.929 0.892 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.192 0.215 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.96 0.892 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.17 0.215 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Dioxin TEQ-HH (q south)

Raw Statistics
Number of Valid Observations 32
Number of Missing Values 17
Number of Distinct Observations 32
Minimum 5.27E-05
Maximum 0.032
Mean of Raw Data 0.00161
Standard Deviation of Raw Data 0.00569
Kstar 0.39
Mean of Log Transformed Data -8.041
Standard Deviation of Log Transformed Data 1.441

Normal Distribution Test Results

Correlation Coefficient R 0.499
Shapiro Wilk Test Statistic 0.283
Shapiro Wilk Critical (0.95) Value 0.93
Lilliefors Test Statistic 0.429
Lilliefors Critical (0.95) Value 0.157
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.812
A-D Test Statistic 3.795
A-D Critical (0.95) Value 0.831
K-S Test Statistic 0.261
K-S Critical(0.95)  Value 0.166
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.947
Shapiro Wilk Test Statistic 0.9
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Shapiro Wilk Critical (0.95) Value 0.93
Lilliefors Test Statistic 0.123
Lilliefors Critical (0.95) Value 0.157
Data not Lognormal at (0.05) Significance Level

Dioxin TEQ-HH (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 5 7 58.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 7 3.53E-05 2.49E-04 1.24E-04 1.12E-04 7.39E-05
Statistics (Detects Only) 5 1.23E-04 0.0128 0.00323 0.00114 0.00539
Statistics (All: NDs treated as DL value) 12 3.53E-05 0.0128 0.00142 1.65E-04 0.00362
Statistics (All: NDs treated as DL/2 value) 12 1.76E-05 0.0128 0.00138 1.06E-04 0.00364
Statistics (Normal ROS Estimated Data) 12 -0.0103 0.0128 -0.00424 -0.00858 0.00739
Statistics (Gamma ROS Estimated Data) 12 1.23E-04 0.0128 0.00214 9.86E-04 0.00342
Statistics (Lognormal ROS Estimated Data) 12 7.31E-06 0.0128 0.00135 1.40E-05 0.00365

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.586 0.495 0.00552 -6.793 1.66 -0.244
Statistics (NDs = DL) 0.405 0.36 0.0035 -8.178 1.654 -0.202
Statistics (NDs = DL/2) 0.338 0.309 0.00409 -8.582 1.933 -0.225
Statistics (Gamma ROS Estimates) 0.976 0.787 0.00219 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -9.567 2.657 -0.278

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.783 0.624 0.624 0.891

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.634 0.762 Data Not Normal
Lilliefors (Detects Only) 0.44 0.396 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.42 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.429 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.42 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.425 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.792 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.305 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.967 0.904 0.917 0.864

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.507 0.707
Kolmogorov-Smirnov (Detects Only) 0.357 0.37 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.351 0.803
Kolmogorov-Smirnov (NDs = DL) 0.289 0.262 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.306 0.816
Kolmogorov-Smirnov (NDs = DL/2) 0.326 0.264 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.22 0.758
Kolmogorov-Smirnov (Gamma ROS Est.) 0.295 0.253 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.958 0.948 0.949 0.908

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.942 0.762 Data Appear Lognormal
Lilliefors (Detects Only) 0.264 0.396 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.905 0.859 Data Appear Lognormal
Lilliefors (NDs = DL) 0.196 0.256 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.902 0.859 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.251 0.256 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.811 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.311 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Ethylbenzene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 11 3 21.43%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 0.0038 0.0056 0.00453 0.0042 9.45E-04
Statistics (Detects Only) 11 3.80E-04 2800 330.1 0.41 829.2
Statistics (All: NDs treated as DL value) 14 3.80E-04 2800 259.3 0.0863 740.7
Statistics (All: NDs treated as DL/2 value) 14 3.80E-04 2800 259.3 0.0863 740.7
Statistics (Normal ROS Estimated Data) 14 -289.3 2800 197.3 0.0863 773.6
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 2800 259.3 0.0863 740.7
Statistics (Lognormal ROS Estimated Data) 14 3.80E-04 2800 259.3 0.0863 740.7

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.138 0.156 2393 0.16 5.774 36.07
Statistics (NDs = DL) 0.12 0.142 2156 -1.034 5.592 -5.411
Statistics (NDs = DL/2) 0.118 0.14 2199 -1.182 5.724 -4.842
Statistics (Gamma ROS Estimates) 0.084 0.114 3087 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.303 5.839 -4.481

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.653 0.608 0.608 0.697

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.457 0.85 Data Not Normal
Lilliefors (Detects Only) 0.395 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.4 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.405 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.4 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.405 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.518 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.371 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.976 0.969 0.97 0.98

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.519 0.882
Kolmogorov-Smirnov (Detects Only) 0.223 0.285 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.059 0.9
Kolmogorov-Smirnov (NDs = DL) 0.265 0.256 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.087 0.901
Kolmogorov-Smirnov (NDs = DL/2) 0.258 0.256 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.399 0.944
Kolmogorov-Smirnov (Gamma ROS Est.) 0.15 0.261 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.958 0.945 0.937 0.93

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.895 0.85 Data Appear Lognormal
Lilliefors (Detects Only) 0.239 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.874 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.205 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.857 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.223 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.843 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.242 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Ethylbenzene (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 10 1 9.09%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 10 0.0011 1100 232.8 99 346.1
Statistics (All: NDs treated as DL value) 11 0.0011 1100 211.6 58 335.7
Statistics (All: NDs treated as DL/2 value) 11 0.0011 1100 211.6 58 335.7
Statistics (Normal ROS Estimated Data) 11 -170.2 1100 196.2 58 350.1
Statistics (Gamma ROS Estimated Data) 11 0.0011 1100 212.3 58 335.3
Statistics (Lognormal ROS Estimated Data) 11 0.0011 1100 211.6 58 335.7

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.181 0.192 1287 1.318 5.675 4.306
Statistics (NDs = DL) 0.164 0.18 1292 0.723 5.733 7.926
Statistics (NDs = DL/2) 0.162 0.178 1307 0.66 5.808 8.796
Statistics (Gamma ROS Estimates) 0.187 0.196 1137 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.637 5.838 9.167

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.849 0.83 0.83 0.878

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.732 0.842 Data Not Normal
Lilliefors (Detects Only) 0.251 0.28 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.702 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.264 0.267 Data Appear Normal
Shapiro-Wilks (NDs = DL/2) 0.702 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.264 0.267 Data Appear Normal
Shapiro-Wilks (Normal ROS Estimates) 0.791 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.223 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.98 0.982 0.982 0.985

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.686 0.86
Kolmogorov-Smirnov (Detects Only) 0.214 0.295 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.756 0.873
Kolmogorov-Smirnov (NDs = DL) 0.223 0.283 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.771 0.873
Kolmogorov-Smirnov (NDs = DL/2) 0.219 0.284 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.486 0.865
Kolmogorov-Smirnov (Gamma ROS Est.) 0.175 0.283 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.915 0.922 0.919 0.918

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.812 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.286 0.28 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.82 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.265 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.814 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.266 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.812 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.267 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Heptachlor (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 6 11 6 5 45.45%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.0017 13 5.001 0.0021 6.855
Statistics (Detects Only) 6 0.0073 2.775 0.983 0.6 1.175
Statistics (All: NDs treated as DL value) 11 0.0017 13 2.809 0.019 4.888
Statistics (All: NDs treated as DL/2 value) 11 8.50E-04 6.5 1.673 0.019 2.453
Statistics (Normal ROS Estimated Data) 11 -2.025 2.775 -0.021 0.0073 1.581
Statistics (Gamma ROS Estimated Data) 11 0.0073 2.775 0.833 0.111 0.97
Statistics (Lognormal ROS Estimated Data) 11 1.86E-04 2.775 0.539 0.0162 0.975

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.362 0.324 2.716 -1.865 2.743 -1.471
Statistics (NDs = DL) 0.22 0.22 12.79 -2.268 3.642 -1.606
Statistics (NDs = DL/2) 0.232 0.229 7.208 -2.583 3.705 -1.434
Statistics (Gamma ROS Estimates) 0.47 0.402 1.772 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.109 3.578 -0.871

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.928 0.793 0.858 0.949

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.841 0.788 Data Appear Normal
Lilliefors (Detects Only) 0.294 0.362 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.627 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.321 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.725 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.295 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.892 0.85 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.226 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.912 0.922 0.914 0.927

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.632 0.757
Kolmogorov-Smirnov (Detects Only) 0.314 0.354 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.742 0.852
Kolmogorov-Smirnov (NDs = DL) 0.284 0.281 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.737 0.847
Kolmogorov-Smirnov (NDs = DL/2) 0.269 0.28 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.668 0.787
Kolmogorov-Smirnov (Gamma ROS Est.) 0.245 0.27 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.917 0.939 0.938 0.945

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.81 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.278 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.852 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.225 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.847 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.225 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.871 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.211 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Heptachlor Epoxide (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 23 24 6 18 75.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 18 0.0021 2.3 0.317 0.0505 0.628
Statistics (Detects Only) 6 0.0079 2.1 0.366 0.0215 0.85
Statistics (All: NDs treated as DL value) 24 0.0021 2.3 0.329 0.0405 0.67
Statistics (All: NDs treated as DL/2 value) 24 0.00105 2.1 0.21 0.022 0.488
Statistics (Normal ROS Estimated Data) 24 -1.114 2.1 -0.214 -0.284 0.568
Statistics (Gamma ROS Estimated Data) 24 0.0079 2.1 0.386 0.414 0.399
Statistics (Lognormal ROS Estimated Data) 24 6.49E-04 2.1 0.0955 0.00643 0.427

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.306 0.295 1.196 -3.253 2.007 -0.617
Statistics (NDs = DL) 0.388 0.367 0.85 -2.817 1.812 -0.643
Statistics (NDs = DL/2) 0.374 0.355 0.562 -3.337 1.794 -0.538
Statistics (Gamma ROS Estimates) 1.013 0.914 0.381 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.854 1.464 -0.302

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.691 0.724 0.68 0.78

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.505 0.788 Data Not Normal
Lilliefors (Detects Only) 0.487 0.362 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.531 0.916 Data Not Normal
Lilliefors (NDs = DL) 0.413 0.181 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.482 0.916 Data Not Normal
Lilliefors (NDs = DL/2) 0.415 0.181 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.645 0.916 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.293 0.181 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.955 0.945 0.962 0.801

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.313 0.766
Kolmogorov-Smirnov (Detects Only) 0.478 0.357 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.443 0.832
Kolmogorov-Smirnov (NDs = DL) 0.282 0.191 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.663 0.835
Kolmogorov-Smirnov (NDs = DL/2) 0.316 0.191 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.209 0.772
Kolmogorov-Smirnov (Gamma ROS Est.) 0.328 0.183 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.825 0.957 0.953 0.831

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.709 0.788 Data Not Lognormal
Lilliefors (Detects Only) 0.39 0.362 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.913 0.916 Data Not Lognormal
Lilliefors (NDs = DL) 0.15 0.181 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.913 0.916 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.177 0.181 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.724 0.916 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.282 0.181 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Heptachlor Epoxide (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 8 41 19 22 53.66%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 22 0.0018 0.25 0.0296 0.0025 0.0587
Statistics (Detects Only) 19 2.30E-04 0.23 0.042 0.012 0.064
Statistics (All: NDs treated as DL value) 41 2.30E-04 0.25 0.0354 0.0084 0.0608
Statistics (All: NDs treated as DL/2 value) 41 2.30E-04 0.23 0.0274 0.007 0.0498
Statistics (Normal ROS Estimated Data) 41 -0.0577 0.23 0.00913 5.00E-04 0.0548
Statistics (Gamma ROS Estimated Data) 41 1.00E-09 0.23 0.0407 0.0171 0.0489
Statistics (Lognormal ROS Estimated Data) 41 2.12E-04 0.23 0.0201 0.00169 0.0476

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.474 0.455 0.0886 -4.522 2.012 -0.445
Statistics (NDs = DL) 0.467 0.449 0.0757 -4.718 1.804 -0.382
Statistics (NDs = DL/2) 0.435 0.419 0.063 -5.09 1.872 -0.368
Statistics (Gamma ROS Estimates) 0.488 0.468 0.0835 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.82 1.904 -0.327

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.824 0.781 0.765 0.851

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.686 0.901 Data Not Normal
Lilliefors (Detects Only) 0.283 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.617 0.941 Data Not Normal
Lilliefors (NDs = DL) 0.282 0.138 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.6 0.941 Data Not Normal
Lilliefors (NDs = DL/2) 0.297 0.138 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.745 0.941 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.277 0.138 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.988 0.98 0.988 0.985

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.303 0.808
Kolmogorov-Smirnov (Detects Only) 0.145 0.211 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.59 0.821
Kolmogorov-Smirnov (NDs = DL) 0.194 0.147 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.691 0.828
Kolmogorov-Smirnov (NDs = DL/2) 0.168 0.147 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.64 0.816
Kolmogorov-Smirnov (Gamma ROS Est.) 0.126 0.146 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.986 0.979 0.973 0.964

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.962 0.901 Data Appear Lognormal
Lilliefors (Detects Only) 0.115 0.203 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.945 0.941 Data Appear Lognormal
Lilliefors (NDs = DL) 0.17 0.138 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.93 0.941 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.161 0.138 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.913 0.941 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.16 0.138 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Indeno(1,2,3-cd)pyrene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 21 24 53.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 24 0.34 14 1.39 0.425 2.924
Statistics (Detects Only) 21 0.037 6.8 0.644 0.12 1.458
Statistics (All: NDs treated as DL value) 45 0.037 14 1.042 0.41 2.362
Statistics (All: NDs treated as DL/2 value) 45 0.037 7 0.671 0.21 1.444
Statistics (Normal ROS Estimated Data) 45 -0.331 6.8 0.41 0.184 1.021
Statistics (Gamma ROS Estimated Data) 45 0.037 6.8 0.643 0.639 0.983
Statistics (Lognormal ROS Estimated Data) 45 0.037 6.8 0.36 0.108 1.019

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.552 0.53 1.167 -1.574 1.417 -0.9
Statistics (NDs = DL) 0.604 0.579 1.725 -0.981 1.317 -1.342
Statistics (NDs = DL/2) 0.643 0.615 1.044 -1.351 1.21 -0.896
Statistics (Gamma ROS Estimates) 1.081 1.024 0.594 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.931 1.043 -0.54

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.629 0.624 0.642 0.589

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.422 0.908 Data Not Normal
Lilliefors (Detects Only) 0.339 0.193 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.424 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.374 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.434 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.341 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.393 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.316 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.877 0.889 0.887 0.73

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.39 0.801
Kolmogorov-Smirnov (Detects Only) 0.215 0.2 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 3.757 0.804
Kolmogorov-Smirnov (NDs = DL) 0.292 0.138 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.112 0.8
Kolmogorov-Smirnov (NDs = DL/2) 0.297 0.138 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.942 0.775
Kolmogorov-Smirnov (Gamma ROS Est.) 0.281 0.135 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.958 0.958 0.954 0.913

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.915 0.908 Data Appear Lognormal
Lilliefors (Detects Only) 0.174 0.193 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.916 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.182 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.906 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.21 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.843 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.217 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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MCPP (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 8 4 33.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 49 10000 3512 2000 4459
Statistics (Detects Only) 8 5.2 85 49.53 50 24.36
Statistics (All: NDs treated as DL value) 12 5.2 10000 1204 51 2886
Statistics (All: NDs treated as DL/2 value) 12 5.2 5000 618.4 51 1436
Statistics (Normal ROS Estimated Data) 12 5.2 85 46.91 46.79 20.52
Statistics (Gamma ROS Estimated Data) 12 5.2 85 49.47 51 20.43
Statistics (Lognormal ROS Estimated Data) 12 5.2 85 43.82 39.88 21.66

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 2.51 1.938 19.73 3.69 0.872 0.236
Statistics (NDs = DL) 0.302 0.282 3993 4.808 2.146 0.446
Statistics (NDs = DL/2) 0.362 0.327 1711 4.577 1.897 0.414
Statistics (Gamma ROS Estimates) 3.475 2.662 14.24 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 3.608 0.725 0.201

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.962 0.676 0.679 0.948

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.939 0.818 Data Appear Normal
Lilliefors (Detects Only) 0.226 0.313 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.484 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.401 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.489 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.395 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.918 0.859 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.254 0.256 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.915 0.967 0.958 0.923

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.739 0.723
Kolmogorov-Smirnov (Detects Only) 0.271 0.297 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 1.69 0.824
Kolmogorov-Smirnov (NDs = DL) 0.403 0.265 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.451 0.812
Kolmogorov-Smirnov (NDs = DL/2) 0.375 0.263 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.991 0.737
Kolmogorov-Smirnov (Gamma ROS Est.) 0.231 0.247 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.833 0.908 0.936 0.879

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.722 0.818 Data Not Lognormal
Lilliefors (Detects Only) 0.326 0.313 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.835 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.318 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.886 0.859 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.278 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.798 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.32 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Mercury (q north)

Raw Statistics
Number of Valid Observations 27
Number of Missing Values 9
Number of Distinct Observations 23
Minimum 0.016
Maximum 170
Mean of Raw Data 7.539
Standard Deviation of Raw Data 32.6
Kstar 0.237
Mean of Log Transformed Data -0.982
Standard Deviation of Log Transformed Data 2.091

Normal Distribution Test Results

Correlation Coefficient R 0.46
Shapiro Wilk Test Statistic 0.242
Shapiro Wilk Critical (0.95) Value 0.923
Lilliefors Test Statistic 0.458
Lilliefors Critical (0.95) Value 0.171
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.829
A-D Test Statistic 3.695
A-D Critical (0.95) Value 0.879
K-S Test Statistic 0.287
K-S Critical(0.95)  Value 0.185
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.969
Shapiro Wilk Test Statistic 0.945
Shapiro Wilk Critical (0.95) Value 0.923
Lilliefors Test Statistic 0.114
Lilliefors Critical (0.95) Value 0.171
Data appear Lognormal at (0.05) Significance Level

Mercury (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 8 41 40 1 2.44%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 40 0.021 140 5.817 0.425 22.87
Statistics (All: NDs treated as DL value) 41 0.021 140 5.676 0.38 22.6
Statistics (All: NDs treated as DL/2 value) 41 0.0105 140 5.676 0.38 22.6
Statistics (Normal ROS Estimated Data) 41 -23.27 140 5.108 0.38 23.03

Page 75 of 112



Statistics (Gamma ROS Estimated Data) 41 1.00E-09 140 5.676 0.38 22.6
Statistics (Lognormal ROS Estimated Data) 41 0.0031 140 5.676 0.38 22.6

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.273 0.269 21.33 -0.807 1.97 -2.441
Statistics (NDs = DL) 0.268 0.265 21.16 -0.882 2.003 -2.272
Statistics (NDs = DL/2) 0.267 0.264 21.28 -0.898 2.032 -2.261
Statistics (Gamma ROS Estimates) 0.237 0.236 23.99 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.928 2.094 -2.257

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.492 0.489 0.489 0.535

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.279 0.94 Data Not Normal
Lilliefors (Detects Only) 0.444 0.14 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.276 0.941 Data Not Normal
Lilliefors (NDs = DL) 0.444 0.138 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.276 0.941 Data Not Normal
Lilliefors (NDs = DL/2) 0.444 0.138 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.335 0.941 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.434 0.138 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.859 0.858 0.859 0.87

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 4.903 0.87
Kolmogorov-Smirnov (Detects Only) 0.324 0.152 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.945 0.873
Kolmogorov-Smirnov (NDs = DL) 0.321 0.151 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.848 0.873
Kolmogorov-Smirnov (NDs = DL/2) 0.32 0.151 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.063 0.887
Kolmogorov-Smirnov (Gamma ROS Est.) 0.29 0.152 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.97 0.971 0.977 0.98

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.94 0.94 Data Appear Lognormal
Lilliefors (Detects Only) 0.141 0.14 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.941 0.941 Data Not Lognormal
Lilliefors (NDs = DL) 0.135 0.138 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.955 0.941 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.134 0.138 Data Appear Lognormal
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Shapiro-Wilks (Lognormal ROS Estimates) 0.969 0.941 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.134 0.138 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Mercury (r)

Raw Statistics
Number of Valid Observations 12
Number of Missing Values 4
Number of Distinct Observations 12
Minimum 0.037
Maximum 3000
Mean of Raw Data 250.5
Standard Deviation of Raw Data 865.9
Kstar 0.148
Mean of Log Transformed Data -0.912
Standard Deviation of Log Transformed Data 3.182

Normal Distribution Test Results

Correlation Coefficient R 0.544
Shapiro Wilk Test Statistic 0.328
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.529
Lilliefors Critical (0.95) Value 0.256
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.932
A-D Test Statistic 2.875
A-D Critical (0.95) Value 0.891
K-S Test Statistic 0.449
K-S Critical(0.95)  Value 0.274
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.835
Shapiro Wilk Test Statistic 0.715
Shapiro Wilk Critical (0.95) Value 0.859
Lilliefors Test Statistic 0.26
Lilliefors Critical (0.95) Value 0.256
Data not Lognormal at (0.05) Significance Level
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Manganese (o)

Raw Statistics
Number of Valid Observations 14
Number of Missing Values 3
Number of Distinct Observations 13
Minimum 345
Maximum 2000
Mean of Raw Data 620.4
Standard Deviation of Raw Data 410.6
Kstar 3.754
Mean of Log Transformed Data 6.321
Standard Deviation of Log Transformed Data 0.421

Normal Distribution Test Results

Correlation Coefficient R 0.712
Shapiro Wilk Test Statistic 0.539
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.338
Lilliefors Critical (0.95) Value 0.237
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.808
A-D Test Statistic 1.545
A-D Critical (0.95) Value 0.739
K-S Test Statistic 0.269
K-S Critical(0.95)  Value 0.229
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.862
Shapiro Wilk Test Statistic 0.77
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.226
Lilliefors Critical (0.95) Value 0.237
Data not Lognormal at (0.05) Significance Level

Manganese (p)

Raw Statistics
Number of Valid Observations 35
Number of Missing Values 12
Number of Distinct Observations 30
Minimum 1.2
Maximum 2700
Mean of Raw Data 258.9
Standard Deviation of Raw Data 445.4
Kstar 0.832
Mean of Log Transformed Data 4.898
Standard Deviation of Log Transformed Data 1.287

Normal Distribution Test Results
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Correlation Coefficient R 0.626
Shapiro Wilk Test Statistic 0.432
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.299
Lilliefors Critical (0.95) Value 0.15
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.81
A-D Test Statistic 0.95
A-D Critical (0.95) Value 0.781
K-S Test Statistic 0.137
K-S Critical(0.95)  Value 0.154
Data follow Appr. Gamma Distribution at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.932
Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.126
Lilliefors Critical (0.95) Value 0.15
Data not Lognormal at (0.05) Significance Level

Manganese (q central)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 5
Number of Distinct Observations 37
Minimum 29
Maximum 5450
Mean of Raw Data 396.2
Standard Deviation of Raw Data 799.2
Kstar 1.009
Mean of Log Transformed Data 5.444
Standard Deviation of Log Transformed Data 0.92

Normal Distribution Test Results

Correlation Coefficient R 0.547
Shapiro Wilk Test Statistic 0.343
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.377
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.742
A-D Test Statistic 2.683
A-D Critical (0.95) Value 0.776
K-S Test Statistic 0.245
K-S Critical(0.95)  Value 0.135
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Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.958
Shapiro Wilk Test Statistic 0.937
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.152
Lilliefors Critical (0.95) Value 0.132
Data not Lognormal at (0.05) Significance Level

Manganese (q south)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 4
Number of Distinct Observations 34
Minimum 96
Maximum 2100
Mean of Raw Data 579.9
Standard Deviation of Raw Data 348.9
Kstar 3.198
Mean of Log Transformed Data 6.209
Standard Deviation of Log Transformed Data 0.574

Normal Distribution Test Results

Correlation Coefficient R 0.903
Shapiro Wilk Test Statistic 0.84
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.143
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.963
A-D Test Statistic 0.378
A-D Critical (0.95) Value 0.754
K-S Test Statistic 0.0872
K-S Critical(0.95)  Value 0.133
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.983
Shapiro Wilk Test Statistic 0.977
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.109
Lilliefors Critical (0.95) Value 0.132
Data appear Lognormal at (0.05) Significance Level
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Naphthalene (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 7 4 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.36 0.46 0.393 0.375 0.0457
Statistics (Detects Only) 7 0.15 48 21.89 19 18.4
Statistics (All: NDs treated as DL value) 11 0.15 48 14.07 2.1 17.91
Statistics (All: NDs treated as DL/2 value) 11 0.15 48 14 2.1 17.97
Statistics (Normal ROS Estimated Data) 11 -8.096 48 10.99 2.1 20.79
Statistics (Gamma ROS Estimated Data) 11 0.15 48 18.59 12.8 14.98
Statistics (Lognormal ROS Estimated Data) 11 0.15 48 14.04 2.1 17.94

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.684 0.558 31.99 2.2 2.085 0.948
Statistics (NDs = DL) 0.413 0.361 34.09 1.058 2.263 2.138
Statistics (NDs = DL/2) 0.364 0.326 38.42 0.806 2.52 3.126
Statistics (Gamma ROS Estimates) 0.973 0.768 19.1 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.969 2.351 2.427

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.978 0.897 0.896 0.937

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.935 0.803 Data Appear Normal
Lilliefors (Detects Only) 0.148 0.335 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.788 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.294 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.787 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.292 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.857 0.85 Data Appear Normal
Lilliefors (Normal ROS Estimates) 0.211 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.901 0.932 0.924 0.96

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.451 0.74
Kolmogorov-Smirnov (Detects Only) 0.263 0.324 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.793 0.798
Kolmogorov-Smirnov (NDs = DL) 0.265 0.272 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.904 0.808
Kolmogorov-Smirnov (NDs = DL/2) 0.281 0.274 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.679 0.753
Kolmogorov-Smirnov (Gamma ROS Est.) 0.32 0.263 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.895 0.934 0.91 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.806 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.31 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.845 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.246 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.796 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.271 0.267 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.821 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.275 0.267 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Nickel (o)

Raw Statistics
Number of Valid Observations 14
Number of Missing Values 3
Number of Distinct Observations 9
Minimum 15
Maximum 2500
Mean of Raw Data 230
Standard Deviation of Raw Data 665.9
Kstar 0.319
Mean of Log Transformed Data 3.483
Standard Deviation of Log Transformed Data 1.538

Normal Distribution Test Results

Correlation Coefficient R 0.587
Shapiro Wilk Test Statistic 0.375
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.477
Lilliefors Critical (0.95) Value 0.237
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.906
A-D Test Statistic 3.73
A-D Critical (0.95) Value 0.823
K-S Test Statistic 0.488
K-S Critical(0.95)  Value 0.246
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.713
Shapiro Wilk Test Statistic 0.525
Shapiro Wilk Critical (0.95) Value 0.874
Lilliefors Test Statistic 0.401
Lilliefors Critical (0.95) Value 0.237
Data not Lognormal at (0.05) Significance Level

Nickel (q south)

Raw Statistics
Number of Valid Observations 45
Number of Missing Values 4
Number of Distinct Observations 35
Minimum 6.95
Maximum 2730
Mean of Raw Data 118.7
Standard Deviation of Raw Data 407.1
Kstar 0.548
Mean of Log Transformed Data 3.686
Standard Deviation of Log Transformed Data 1.11

Normal Distribution Test Results

Correlation Coefficient R 0.468
Shapiro Wilk Test Statistic 0.259
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.432
Lilliefors Critical (0.95) Value 0.132
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.742
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A-D Test Statistic 5.25
A-D Critical (0.95) Value 0.807
K-S Test Statistic 0.262
K-S Critical(0.95)  Value 0.139
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.937
Shapiro Wilk Test Statistic 0.894
Shapiro Wilk Critical (0.95) Value 0.945
Lilliefors Test Statistic 0.157
Lilliefors Critical (0.95) Value 0.132
Data not Lognormal at (0.05) Significance Level
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Pentachlorophenol (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 9 5 35.71%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.011 470 128.5 10 202.5
Statistics (Detects Only) 9 0.023 7900 1260 2.9 2627
Statistics (All: NDs treated as DL value) 14 0.011 7900 855.9 6.1 2140
Statistics (All: NDs treated as DL/2 value) 14 0.0055 7900 832.9 3.95 2146
Statistics (Normal ROS Estimated Data) 14 -3253 7900 468.4 0.0925 2448
Statistics (Gamma ROS Estimated Data) 14 0.023 7900 1194 989.5 2063
Statistics (Lognormal ROS Estimated Data) 14 1.19E-04 7900 810 0.204 2154

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.151 0.167 8326 2.066 4.817 2.332
Statistics (NDs = DL) 0.161 0.174 5303 2.041 4.437 2.174
Statistics (NDs = DL/2) 0.155 0.169 5371 1.793 4.453 2.483
Statistics (Gamma ROS Estimates) 0.222 0.222 5382 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.119 4.983 41.86

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.745 0.669 0.659 0.804

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.577 0.829 Data Not Normal
Lilliefors (Detects Only) 0.35 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.474 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.357 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.462 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.395 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.688 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.36 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.999 0.99 0.989 0.966

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.607 0.863
Kolmogorov-Smirnov (Detects Only) 0.283 0.31 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.64 0.887
Kolmogorov-Smirnov (NDs = DL) 0.252 0.254 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.704 0.889
Kolmogorov-Smirnov (NDs = DL/2) 0.242 0.255 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.93 0.864
Kolmogorov-Smirnov (Gamma ROS Est.) 0.291 0.252 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.967 0.981 0.989 0.962

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.91 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.172 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.945 0.874 Data Appear Lognormal
Lilliefors (NDs = DL) 0.119 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.963 0.874 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.104 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.928 0.874 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.205 0.237 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Pentachlorophenol (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 13 34 31 3 8.82%
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Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 0.012 0.47 0.191 0.091 0.245
Statistics (Detects Only) 31 0.0043 88 3.466 0.18 15.73
Statistics (All: NDs treated as DL value) 34 0.0043 88 3.177 0.175 15.03
Statistics (All: NDs treated as DL/2 value) 34 0.0043 88 3.169 0.175 15.03
Statistics (Normal ROS Estimated Data) 34 -6.927 88 2.862 0.155 15.15
Statistics (Gamma ROS Estimated Data) 34 1.00E-09 88 3.16 0.155 15.03
Statistics (Lognormal ROS Estimated Data) 34 0.0043 88 3.163 0.155 15.03

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.241 0.239 14.39 -1.724 2.3 -1.334
Statistics (NDs = DL) 0.242 0.24 13.13 -1.794 2.251 -1.255
Statistics (NDs = DL/2) 0.238 0.237 13.32 -1.855 2.28 -1.229
Statistics (Gamma ROS Estimates) 0.166 0.171 19 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.933 2.315 -1.198

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.439 0.426 0.426 0.463

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.225 0.929 Data Not Normal
Lilliefors (Detects Only) 0.442 0.159 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.215 0.933 Data Not Normal
Lilliefors (NDs = DL) 0.441 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.215 0.933 Data Not Normal
Lilliefors (NDs = DL/2) 0.44 0.152 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.254 0.933 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.432 0.152 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.803 0.79 0.792 0.829

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.107 0.88
Kolmogorov-Smirnov (Detects Only) 0.251 0.173 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 3.509 0.881
Kolmogorov-Smirnov (NDs = DL) 0.258 0.166 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 3.505 0.883
Kolmogorov-Smirnov (NDs = DL/2) 0.254 0.166 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.001 0.917
Kolmogorov-Smirnov (Gamma ROS Est.) 0.181 0.168 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.983 0.982 0.983 0.982

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.966 0.929 Data Appear Lognormal
Lilliefors (Detects Only) 0.0951 0.159 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.964 0.933 Data Appear Lognormal
Lilliefors (NDs = DL) 0.0914 0.152 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.964 0.933 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.0812 0.152 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.961 0.933 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.0979 0.152 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Pentachlorophenol (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 5 45 21 24 53.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 24 0.0052 0.028 0.0162 0.018 0.0062
Statistics (Detects Only) 21 0.0033 10.15 0.84 0.028 2.234
Statistics (All: NDs treated as DL value) 45 0.0033 10.15 0.401 0.02 1.562
Statistics (All: NDs treated as DL/2 value) 45 0.0026 10.15 0.396 0.0105 1.564
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Statistics (Normal ROS Estimated Data) 45 -2.55 10.15 -0.329 -0.425 1.919
Statistics (Gamma ROS Estimated Data) 45 0.0033 10.15 0.875 0.882 1.511
Statistics (Lognormal ROS Estimated Data) 45 3.32E-04 10.15 0.394 0.00684 1.564

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.29 0.286 2.895 -2.562 2.256 -0.881
Statistics (NDs = DL) 0.277 0.273 1.448 -3.438 1.76 -0.512
Statistics (NDs = DL/2) 0.247 0.245 1.606 -3.808 1.949 -0.512
Statistics (Gamma ROS Estimates) 0.555 0.533 1.577 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.441 2.441 -0.55

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.626 0.495 0.496 0.789

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.417 0.908 Data Not Normal
Lilliefors (Detects Only) 0.354 0.193 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.284 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.428 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.285 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.427 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.665 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.266 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.937 0.861 0.873 0.813

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.82 0.85
Kolmogorov-Smirnov (Detects Only) 0.273 0.206 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 8.593 0.872
Kolmogorov-Smirnov (NDs = DL) 0.407 0.144 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 8.24 0.885
Kolmogorov-Smirnov (NDs = DL/2) 0.373 0.145 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.08 0.808
Kolmogorov-Smirnov (Gamma ROS Est.) 0.231 0.139 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.958 0.87 0.878 0.954

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.912 0.908 Data Appear Lognormal
Lilliefors (Detects Only) 0.197 0.193 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.763 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.309 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.771 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.26 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.903 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.141 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Pentachlorophenol (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 8 28 22 6 21.43%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 6 0.009 0.023 0.0138 0.0105 0.00611
Statistics (Detects Only) 22 0.002 2300 164.2 0.074 496.8
Statistics (All: NDs treated as DL value) 28 0.002 2300 129 0.0465 443.4
Statistics (All: NDs treated as DL/2 value) 28 0.002 2300 129 0.0465 443.4
Statistics (Normal ROS Estimated Data) 28 -295.9 2300 70.71 0.0465 474.8
Statistics (Gamma ROS Estimated Data) 28 1.00E-09 2300 129 0.0465 443.4
Statistics (Lognormal ROS Estimated Data) 28 7.24E-04 2300 129 0.0465 443.4

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
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Statistics (Detects Only) 0.128 0.138 1282 -1.037 4.237 -4.084
Statistics (NDs = DL) 0.12 0.131 1075 -1.75 3.99 -2.281
Statistics (NDs = DL/2) 0.118 0.129 1097 -1.898 4.1 -2.16
Statistics (Gamma ROS Estimates) 0.0822 0.0972 1569 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.296 4.476 -1.949

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.591 0.548 0.548 0.689

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.376 0.911 Data Not Normal
Lilliefors (Detects Only) 0.401 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.332 0.924 Data Not Normal
Lilliefors (NDs = DL) 0.435 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.332 0.924 Data Not Normal
Lilliefors (NDs = DL/2) 0.435 0.167 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.509 0.924 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.38 0.167 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.968 0.957 0.958 0.974

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.021 0.922
Kolmogorov-Smirnov (Detects Only) 0.347 0.208 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.82 0.934
Kolmogorov-Smirnov (NDs = DL) 0.379 0.186 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.631 0.935
Kolmogorov-Smirnov (NDs = DL/2) 0.373 0.186 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.768 1.057
Kolmogorov-Smirnov (Gamma ROS Est.) 0.258 0.195 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.914 0.884 0.892 0.929

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.827 0.911 Data Not Lognormal
Lilliefors (Detects Only) 0.255 0.189 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.776 0.924 Data Not Lognormal
Lilliefors (NDs = DL) 0.27 0.167 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.788 0.924 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.255 0.167 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.851 0.924 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.216 0.167 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Pentachlorophenol (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 32 13 28.89%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 13 0.00865 0.031 0.0174 0.011 0.00906
Statistics (Detects Only) 32 0.0011 470 22.33 0.0255 92.03
Statistics (All: NDs treated as DL value) 45 0.0011 470 15.89 0.02 77.92
Statistics (All: NDs treated as DL/2 value) 45 0.0011 470 15.88 0.014 77.92
Statistics (Normal ROS Estimated Data) 45 -38.89 470 10.3 0.0138 79.8
Statistics (Gamma ROS Estimated Data) 45 0.0011 470 23.71 0.0675 77.28
Statistics (Lognormal ROS Estimated Data) 45 9.16E-04 470 15.88 0.0107 77.92

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.126 0.132 177.9 -3.173 2.944 -0.928
Statistics (NDs = DL) 0.126 0.133 125.7 -3.464 2.529 -0.73
Statistics (NDs = DL/2) 0.123 0.13 129.2 -3.664 2.606 -0.711
Statistics (Gamma ROS Estimates) 0.169 0.173 140.3 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.924 2.77 -0.706
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Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.493 0.439 0.439 0.532

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.272 0.93 Data Not Normal
Lilliefors (Detects Only) 0.521 0.157 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.226 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.521 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.226 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.521 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.322 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.492 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.928 0.893 0.896 0.911

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 7.145 0.937
Kolmogorov-Smirnov (Detects Only) 0.411 0.175 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 11.77 0.952
Kolmogorov-Smirnov (NDs = DL) 0.428 0.149 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 11.6 0.954
Kolmogorov-Smirnov (NDs = DL/2) 0.42 0.149 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 3.661 0.925
Kolmogorov-Smirnov (Gamma ROS Est.) 0.253 0.147 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.904 0.87 0.871 0.891

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.824 0.93 Data Not Lognormal
Lilliefors (Detects Only) 0.175 0.157 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.772 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.217 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.772 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.192 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.802 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.158 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Pentachlorophenol (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 6 5 45.45%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.0095 440 99.04 0.15 192.1
Statistics (Detects Only) 6 0.011 440 73.64 0.365 179.5
Statistics (All: NDs treated as DL value) 11 0.0095 440 85.19 0.25 176.2
Statistics (All: NDs treated as DL/2 value) 11 0.00475 440 62.68 0.25 141.3
Statistics (Normal ROS Estimated Data) 11 -241.6 440 -8.457 0.011 167
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 440 49.42 0.25 131.1
Statistics (Lognormal ROS Estimated Data) 11 8.14E-05 440 40.17 0.0248 132.6

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.152 0.171 484.2 -0.744 3.812 -5.123
Statistics (NDs = DL) 0.159 0.176 537.3 -0.364 4.03 -11.07
Statistics (NDs = DL/2) 0.158 0.176 395.9 -0.679 4.007 -5.901
Statistics (Gamma ROS Estimates) 0.0891 0.125 554.5 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.003 4.024 -1.34

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.687 0.726 0.716 0.832
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Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.498 0.788 Data Not Normal
Lilliefors (Detects Only) 0.49 0.362 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.528 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.411 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.532 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.417 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.734 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.386 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.974 0.883 0.985 0.982

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.905 0.823
Kolmogorov-Smirnov (Detects Only) 0.408 0.366 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.163 0.875
Kolmogorov-Smirnov (NDs = DL) 0.325 0.284 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.033 0.875
Kolmogorov-Smirnov (NDs = DL/2) 0.304 0.284 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.384 0.91
Kolmogorov-Smirnov (Gamma ROS Est.) 0.179 0.289 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.937 0.944 0.959 0.955

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.886 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.246 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.869 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.182 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.901 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.151 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.934 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.205 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Tetrachloroethene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 13 34 17 17 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 17 0.0034 10 1.813 0.21 3.374
Statistics (Detects Only) 17 0.0019 140 12.21 0.24 35.85
Statistics (All: NDs treated as DL value) 34 0.0019 140 7.009 0.225 25.62
Statistics (All: NDs treated as DL/2 value) 34 0.0017 140 6.556 0.145 25.64
Statistics (Normal ROS Estimated Data) 34 -19.12 140 0.392 0.00255 28.33
Statistics (Gamma ROS Estimated Data) 34 0.0019 140 12.72 9.691 25.08
Statistics (Lognormal ROS Estimated Data) 34 0.00177 140 6.11 0.0137 25.72

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.184 0.188 66.24 -1.543 3.315 -2.148
Statistics (NDs = DL) 0.198 0.2 35.48 -1.785 3.095 -1.734
Statistics (NDs = DL/2) 0.186 0.189 35.33 -2.131 3.142 -1.474
Statistics (Gamma ROS Estimates) 0.33 0.32 38.57 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.35 3.087 -0.921

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.609 0.525 0.503 0.692

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.396 0.892 Data Not Normal
Lilliefors (Detects Only) 0.489 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.308 0.933 Data Not Normal
Lilliefors (NDs = DL) 0.423 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.285 0.933 Data Not Normal
Lilliefors (NDs = DL/2) 0.465 0.152 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.513 0.933 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.376 0.152 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.962 0.917 0.905 0.898

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.507 0.889
Kolmogorov-Smirnov (Detects Only) 0.293 0.232 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.473 0.9
Kolmogorov-Smirnov (NDs = DL) 0.216 0.167 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.922 0.907
Kolmogorov-Smirnov (NDs = DL/2) 0.222 0.168 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.374 0.849
Kolmogorov-Smirnov (Gamma ROS Est.) 0.201 0.163 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.977 0.975 0.968 0.935

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.946 0.892 Data Appear Lognormal
Lilliefors (Detects Only) 0.111 0.215 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.937 0.933 Data Appear Lognormal
Lilliefors (NDs = DL) 0.164 0.152 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.923 0.933 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.152 0.152 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.864 0.933 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.175 0.152 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Tetrachloroethene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 7 29 16 13 44.83%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 13 0.00445 0.39 0.0502 0.0063 0.114
Statistics (Detects Only) 16 4.30E-04 28 1.822 0.00195 6.986
Statistics (All: NDs treated as DL value) 29 4.30E-04 28 1.028 0.0057 5.192
Statistics (All: NDs treated as DL/2 value) 29 4.30E-04 28 1.017 0.00285 5.194
Statistics (Normal ROS Estimated Data) 29 -0.0241 28 1.063 7.00E-04 5.187
Statistics (Gamma ROS Estimated Data) 29 4.30E-04 28 1.944 1.1 5.115
Statistics (Lognormal ROS Estimated Data) 29 4.30E-04 28 1.006 0.00111 5.196

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.132 0.141 13.81 -5.333 3.065 -0.575
Statistics (NDs = DL) 0.154 0.161 6.681 -4.951 2.472 -0.499
Statistics (NDs = DL/2) 0.146 0.154 6.954 -5.261 2.435 -0.463
Statistics (Gamma ROS Estimates) 0.221 0.221 8.79 -- -- --
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Statistics (Lognormal ROS Estimates) -- -- -- -5.938 2.349 -0.396

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.508 0.419 0.417 0.431

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.288 0.887 Data Not Normal
Lilliefors (Detects Only) 0.479 0.222 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.207 0.926 Data Not Normal
Lilliefors (NDs = DL) 0.48 0.165 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.204 0.926 Data Not Normal
Lilliefors (NDs = DL/2) 0.494 0.165 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.217 0.926 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.465 0.165 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.914 0.837 0.84 0.839

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.489 0.904
Kolmogorov-Smirnov (Detects Only) 0.455 0.241 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 6.323 0.921
Kolmogorov-Smirnov (NDs = DL) 0.456 0.182 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 6.869 0.925
Kolmogorov-Smirnov (NDs = DL/2) 0.44 0.182 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.504 0.889
Kolmogorov-Smirnov (Gamma ROS Est.) 0.241 0.179 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.862 0.9 0.877 0.776

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.752 0.887 Data Not Lognormal
Lilliefors (Detects Only) 0.258 0.222 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.82 0.926 Data Not Lognormal
Lilliefors (NDs = DL) 0.278 0.165 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.782 0.926 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.227 0.165 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.624 0.926 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.283 0.165 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Tetrachloroethene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 25 20 44.44%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 20 0.004 0.029 0.007 0.00615 0.00528
Statistics (Detects Only) 25 5.35E-04 8.8 0.483 0.0039 1.774
Statistics (All: NDs treated as DL value) 45 5.35E-04 8.8 0.272 0.0058 1.332
Statistics (All: NDs treated as DL/2 value) 45 5.35E-04 8.8 0.27 0.0032 1.332
Statistics (Normal ROS Estimated Data) 45 -0.551 8.8 0.236 0.00295 1.347
Statistics (Gamma ROS Estimated Data) 45 5.35E-04 8.8 0.513 0.349 1.311
Statistics (Lognormal ROS Estimated Data) 45 5.35E-04 8.8 0.27 0.00295 1.332

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.201 0.202 2.404 -4.384 2.526 -0.576
Statistics (NDs = DL) 0.215 0.215 1.265 -4.693 1.917 -0.408
Statistics (NDs = DL/2) 0.199 0.201 1.354 -5.001 2.009 -0.402
Statistics (Gamma ROS Estimates) 0.333 0.325 1.541 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.083 2.065 -0.406

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.524 0.43 0.43 0.502

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.303 0.918 Data Not Normal
Lilliefors (Detects Only) 0.427 0.177 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.223 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.464 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.223 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.464 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.296 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.401 0.132 Data Not Normal

Gamma Distribution Test Results
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No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.908 0.829 0.837 0.814

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.544 0.895
Kolmogorov-Smirnov (Detects Only) 0.314 0.193 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 9.661 0.899
Kolmogorov-Smirnov (NDs = DL) 0.392 0.146 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 10.2 0.906
Kolmogorov-Smirnov (NDs = DL/2) 0.376 0.146 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.59 0.854
Kolmogorov-Smirnov (Gamma ROS Est.) 0.186 0.143 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.938 0.884 0.852 0.874

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.878 0.918 Data Not Lognormal
Lilliefors (Detects Only) 0.197 0.177 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.795 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.297 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.737 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.318 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.773 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.256 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Tetrachloroethene (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 10 2 16.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 0.0049 0.0071 0.006 0.006 0.00156
Statistics (Detects Only) 10 0.0026 1200 269.4 1.006 454.7
Statistics (All: NDs treated as DL value) 12 0.0026 1200 224.5 0.011 424.4
Statistics (All: NDs treated as DL/2 value) 12 0.00245 1200 224.5 0.011 424.4
Statistics (Normal ROS Estimated Data) 12 -140.3 1200 201.1 0.011 441.1
Statistics (Gamma ROS Estimated Data) 12 0.0026 1200 225.7 2.15 423.8
Statistics (Lognormal ROS Estimated Data) 12 0.00197 1200 224.5 0.011 424.4

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.13 0.153 2067 -0.418 5.514 -13.19
Statistics (NDs = DL) 0.12 0.145 1873 -1.204 5.315 -4.415
Statistics (NDs = DL/2) 0.118 0.144 1902 -1.319 5.414 -4.104
Statistics (Gamma ROS Estimates) 0.142 0.162 1587 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.387 5.477 -3.949

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.815 0.775 0.775 0.829

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.661 0.842 Data Not Normal
Lilliefors (Detects Only) 0.422 0.28 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.603 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.45 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.603 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.45 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.692 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.424 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.898 0.913 0.913 0.922

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.015 0.878
Kolmogorov-Smirnov (Detects Only) 0.279 0.297 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 1.52 0.892
Kolmogorov-Smirnov (NDs = DL) 0.331 0.274 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.497 0.893
Kolmogorov-Smirnov (NDs = DL/2) 0.326 0.275 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.895 0.885
Kolmogorov-Smirnov (Gamma ROS Est.) 0.258 0.274 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.921 0.895 0.896 0.901

Test value Crit. (0.05) Conclusion with Alpha(0.05)
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Shapiro-Wilks (Detects Only) 0.818 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.266 0.28 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.777 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.311 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.777 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.3 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.787 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.294 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Tetrachloroethene (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 9 2 18.18%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 0.0054 0.19 0.0977 0.0977 0.131
Statistics (Detects Only) 9 8.30E-04 33 11.65 6 12.67
Statistics (All: NDs treated as DL value) 11 8.30E-04 33 9.546 5.8 12.26
Statistics (All: NDs treated as DL/2 value) 11 8.30E-04 33 9.537 5.8 12.26
Statistics (Normal ROS Estimated Data) 11 -1.053 33 9.336 5.8 12.44
Statistics (Gamma ROS Estimated Data) 11 8.30E-04 33 10.1 5.8 11.84
Statistics (Lognormal ROS Estimated Data) 11 8.30E-04 33 9.529 5.8 12.27

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.253 0.245 46.01 -0.346 4.528 -13.08
Statistics (NDs = DL) 0.228 0.226 41.9 -0.909 4.313 -4.746
Statistics (NDs = DL/2) 0.22 0.221 43.29 -1.035 4.403 -4.255
Statistics (Gamma ROS Estimates) 0.29 0.272 34.78 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.178 4.453 -3.78

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.936 0.898 0.898 0.909

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.856 0.829 Data Appear Normal
Lilliefors (Detects Only) 0.228 0.295 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.792 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.25 0.267 Data Appear Normal
Shapiro-Wilks (NDs = DL/2) 0.791 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.25 0.267 Data Appear Normal
Shapiro-Wilks (Normal ROS Estimates) 0.811 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.242 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.872 0.896 0.893 0.917

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.937 0.825
Kolmogorov-Smirnov (Detects Only) 0.304 0.304 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 0.737 0.849
Kolmogorov-Smirnov (NDs = DL) 0.228 0.28 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.818 0.852
Kolmogorov-Smirnov (NDs = DL/2) 0.232 0.281 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.819 0.824
Kolmogorov-Smirnov (Gamma ROS Est.) 0.269 0.276 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.879 0.922 0.915 0.907

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.749 0.829 Data Not Lognormal
Lilliefors (Detects Only) 0.346 0.295 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.822 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.277 0.267 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.809 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.283 0.267 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.794 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.291 0.267 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Trichloroethene (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 14 33 7 26 78.79%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 26 0.0034 10 1.301 0.215 2.801
Statistics (Detects Only) 7 7.90E-04 0.99 0.197 0.076 0.356
Statistics (All: NDs treated as DL value) 33 7.90E-04 10 1.067 0.17 2.523
Statistics (All: NDs treated as DL/2 value) 33 7.90E-04 5 0.554 0.105 1.262
Statistics (Normal ROS Estimated Data) 33 -0.144 0.99 0.0381 0.0147 0.185
Statistics (Gamma ROS Estimated Data) 33 1.00E-09 0.99 0.18 0.166 0.163
Statistics (Lognormal ROS Estimated Data) 33 5.87E-04 0.99 0.0446 0.00319 0.174

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.314 0.306 0.627 -3.802 2.884 -0.759
Statistics (NDs = DL) 0.276 0.271 3.87 -2.471 2.741 -1.109
Statistics (NDs = DL/2) 0.286 0.28 1.936 -3.017 2.681 -0.889
Statistics (Gamma ROS Estimates) 0.418 0.4 0.431 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.498 1.654 -0.301

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.772 0.67 0.683 0.677

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.619 0.803 Data Not Normal
Lilliefors (Detects Only) 0.387 0.335 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.462 0.931 Data Not Normal
Lilliefors (NDs = DL) 0.374 0.154 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.479 0.931 Data Not Normal
Lilliefors (NDs = DL/2) 0.35 0.154 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.499 0.931 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.342 0.154 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.98 0.943 0.948 0.815

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.449 0.782
Kolmogorov-Smirnov (Detects Only) 0.261 0.335 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.298 0.866
Kolmogorov-Smirnov (NDs = DL) 0.163 0.167 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 1.37 0.861
Kolmogorov-Smirnov (NDs = DL/2) 0.172 0.167 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 7.357 0.829
Kolmogorov-Smirnov (Gamma ROS Est.) 0.462 0.164 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.94 0.975 0.963 0.85

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.862 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.254 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.932 0.931 Data Appear Lognormal
Lilliefors (NDs = DL) 0.149 0.154 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.907 0.931 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.171 0.154 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.734 0.931 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.347 0.154 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Trichloroethene (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 8 28 14 14 50.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 14 0.0042 0.39 0.0472 0.0066 0.11
Statistics (Detects Only) 14 4.90E-04 0.73 0.1 0.00107 0.252
Statistics (All: NDs treated as DL value) 28 4.90E-04 0.73 0.0737 0.00478 0.193
Statistics (All: NDs treated as DL/2 value) 28 4.90E-04 0.73 0.0619 0.00243 0.183
Statistics (Normal ROS Estimated Data) 28 4.90E-04 0.73 0.0782 0.0562 0.177
Statistics (Gamma ROS Estimated Data) 28 4.90E-04 0.73 0.112 0.123 0.176
Statistics (Lognormal ROS Estimated Data) 28 4.90E-04 0.73 0.0508 0.00145 0.182

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.197 0.2 0.507 -6.035 2.455 -0.407
Statistics (NDs = DL) 0.264 0.26 0.279 -5.271 2.107 -0.4
Statistics (NDs = DL/2) 0.25 0.247 0.247 -5.618 2.004 -0.357
Statistics (Gamma ROS Estimates) 0.358 0.343 0.313 -- -- --
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Statistics (Lognormal ROS Estimates) -- -- -- -6.285 1.722 -0.274

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.654 0.646 0.6 0.626

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.439 0.874 Data Not Normal
Lilliefors (Detects Only) 0.508 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.431 0.924 Data Not Normal
Lilliefors (NDs = DL) 0.485 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.377 0.924 Data Not Normal
Lilliefors (NDs = DL/2) 0.478 0.167 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.41 0.924 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.478 0.167 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.906 0.94 0.923 0.9

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.356 0.874
Kolmogorov-Smirnov (Detects Only) 0.482 0.253 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.169 0.87
Kolmogorov-Smirnov (NDs = DL) 0.393 0.181 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 5.315 0.875
Kolmogorov-Smirnov (NDs = DL/2) 0.436 0.181 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.773 0.842
Kolmogorov-Smirnov (Gamma ROS Est.) 0.302 0.178 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.782 0.921 0.875 0.692

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.616 0.874 Data Not Lognormal
Lilliefors (Detects Only) 0.364 0.237 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.838 0.924 Data Not Lognormal
Lilliefors (NDs = DL) 0.22 0.167 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.764 0.924 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.28 0.167 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.496 0.924 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.407 0.167 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Trichloroethene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 25 20 44.44%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 20 0.004 0.011 0.0061 0.00615 0.00154
Statistics (Detects Only) 25 0.0011 0.38 0.028 0.0051 0.0789
Statistics (All: NDs treated as DL value) 45 0.0011 0.38 0.0183 0.0058 0.0593
Statistics (All: NDs treated as DL/2 value) 45 0.0011 0.38 0.0169 0.0031 0.0596
Statistics (Normal ROS Estimated Data) 45 -0.0295 0.38 0.0154 0.00381 0.0605
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 0.38 0.0226 0.0058 0.0594
Statistics (Lognormal ROS Estimated Data) 45 8.92E-04 0.38 0.0167 0.00274 0.0596

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.413 0.4 0.0678 -5.159 1.497 -0.29
Statistics (NDs = DL) 0.548 0.526 0.0334 -5.144 1.116 -0.217
Statistics (NDs = DL/2) 0.467 0.451 0.0362 -5.453 1.164 -0.214
Statistics (Gamma ROS Estimates) 0.328 0.321 0.0689 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.569 1.227 -0.22

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.591 0.498 0.493 0.571

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.377 0.918 Data Not Normal
Lilliefors (Detects Only) 0.411 0.177 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.286 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.44 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.281 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.435 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.37 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.396 0.132 Data Not Normal

Gamma Distribution Test Results
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No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.9 0.79 0.808 0.89

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 3.188 0.826
Kolmogorov-Smirnov (Detects Only) 0.318 0.187 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 7.156 0.809
Kolmogorov-Smirnov (NDs = DL) 0.382 0.139 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 8.266 0.821
Kolmogorov-Smirnov (NDs = DL/2) 0.357 0.14 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.383 0.855
Kolmogorov-Smirnov (Gamma ROS Est.) 0.22 0.143 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.93 0.901 0.872 0.884

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.864 0.918 Data Not Lognormal
Lilliefors (Detects Only) 0.186 0.177 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.828 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.251 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.773 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.212 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.794 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.191 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Trichloroethene (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 9 3 25.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 0.0049 3.1 1.037 0.0071 1.786
Statistics (Detects Only) 9 3.00E-04 2200 337.8 0.019 747.5
Statistics (All: NDs treated as DL value) 12 3.00E-04 2200 253.6 0.0175 655.4
Statistics (All: NDs treated as DL/2 value) 12 3.00E-04 2200 253.5 0.0175 655.5
Statistics (Normal ROS Estimated Data) 12 -351.4 2200 193.8 0.014 693.7
Statistics (Gamma ROS Estimated Data) 12 3.00E-04 2200 323.5 15.1 638
Statistics (Lognormal ROS Estimated Data) 12 1.73E-04 2200 253.4 0.014 655.5

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.115 0.142 2933 -1.1 5.86 -5.328
Statistics (NDs = DL) 0.112 0.14 2258 -1.586 5.304 -3.344
Statistics (NDs = DL/2) 0.11 0.138 2305 -1.759 5.365 -3.049
Statistics (Gamma ROS Estimates) 0.148 0.167 2183 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.68 5.83 -2.175

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.725 0.662 0.662 0.761

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.547 0.829 Data Not Normal
Lilliefors (Detects Only) 0.438 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.464 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.467 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.464 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.467 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.607 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.427 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.993 0.99 0.99 0.994

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.729 0.876
Kolmogorov-Smirnov (Detects Only) 0.288 0.312 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.19 0.895
Kolmogorov-Smirnov (NDs = DL) 0.299 0.275 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.213 0.896
Kolmogorov-Smirnov (NDs = DL/2) 0.292 0.275 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.57 0.883
Kolmogorov-Smirnov (Gamma ROS Est.) 0.226 0.273 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.962 0.958 0.957 0.942

Test value Crit. (0.05) Conclusion with Alpha(0.05)
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Shapiro-Wilks (Detects Only) 0.905 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.243 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.902 0.859 Data Appear Lognormal
Lilliefors (NDs = DL) 0.256 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.899 0.859 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.243 0.256 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.869 0.859 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.254 0.256 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Trichloroethene (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 7 4 36.36%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.0045 6.8 1.75 0.0977 3.368
Statistics (Detects Only) 7 4.70E-04 240 47.36 1.4 90.07
Statistics (All: NDs treated as DL value) 11 4.70E-04 240 30.77 1.3 73.49
Statistics (All: NDs treated as DL/2 value) 11 4.70E-04 240 30.45 1.3 73.61
Statistics (Normal ROS Estimated Data) 11 -30.43 240 21.1 0.0019 78.94
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 240 30.75 1.3 73.5
Statistics (Lognormal ROS Estimated Data) 11 4.70E-04 240 30.14 0.0113 73.74

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.183 0.194 258.7 -0.218 5.016 -23.02
Statistics (NDs = DL) 0.168 0.183 183.5 -1.081 4.487 -4.15
Statistics (NDs = DL/2) 0.16 0.177 190 -1.333 4.593 -3.444
Statistics (Gamma ROS Estimates) 0.0909 0.127 338.4 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.238 4.814 -2.151

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.784 0.689 0.685 0.781

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.631 0.803 Data Not Normal
Lilliefors (Detects Only) 0.388 0.335 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.499 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.446 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.495 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.444 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.633 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.39 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.996 0.989 0.989 0.996

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.269 0.828
Kolmogorov-Smirnov (Detects Only) 0.161 0.343 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.481 0.871
Kolmogorov-Smirnov (NDs = DL) 0.201 0.283 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.551 0.874
Kolmogorov-Smirnov (NDs = DL/2) 0.191 0.284 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.415 0.908
Kolmogorov-Smirnov (Gamma ROS Est.) 0.179 0.288 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.957 0.976 0.968 0.938

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.9 0.803 Data Appear Lognormal
Lilliefors (Detects Only) 0.252 0.335 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.934 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.186 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.918 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.204 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.86 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.249 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Thallium (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 6 39 86.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 39 1 4.2 2.591 2.8 0.954
Statistics (Detects Only) 6 0.79 7 2.51 1.5 2.386
Statistics (All: NDs treated as DL value) 45 0.79 7 2.58 2.8 1.198
Statistics (All: NDs treated as DL/2 value) 45 0.5 7 1.457 1.4 1.009
Statistics (Normal ROS Estimated Data) 45 -1.176 7 0.929 0.756 1.265
Statistics (Gamma ROS Estimated Data) 45 0.051 7 3.224 3.437 1.73
Statistics (Lognormal ROS Estimated Data) 45 0.417 7 1.136 0.904 1.011

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 1.718 1.618 1.461 0.602 0.839 1.394
Statistics (NDs = DL) 4.485 4.201 0.575 0.832 0.509 0.611
Statistics (NDs = DL/2) 3.603 3.378 0.405 0.232 0.521 2.252
Statistics (Gamma ROS Estimates) 2.293 2.155 1.406 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.0317 0.483 -15.24

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.88 0.942 0.771 0.873

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.782 0.788 Data Not Normal
Lilliefors (Detects Only) 0.268 0.362 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.899 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.146 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.635 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.22 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.799 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.18 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.984 0.954 0.851 0.961

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.426 0.706
Kolmogorov-Smirnov (Detects Only) 0.252 0.337 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.821 0.753
Kolmogorov-Smirnov (NDs = DL) 0.2 0.132 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.559 0.754
Kolmogorov-Smirnov (NDs = DL/2) 0.137 0.132 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.342 0.759
Kolmogorov-Smirnov (Gamma ROS Est.) 0.189 0.133 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.962 0.949 0.949 0.915

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.916 0.788 Data Appear Lognormal
Lilliefors (Detects Only) 0.227 0.362 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.896 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.224 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.91 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.175 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.863 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.182 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Toluene (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 11 3 21.43%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 0.0038 0.0098 0.0064 0.0056 0.00308
Statistics (Detects Only) 11 0.0016 390 41.58 0.32 116
Statistics (All: NDs treated as DL value) 14 0.0016 390 32.67 0.055 103.2
Statistics (All: NDs treated as DL/2 value) 14 0.0016 390 32.67 0.055 103.2
Statistics (Normal ROS Estimated Data) 14 -39.51 390 24.2 0.055 107.4
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 390 32.67 0.055 103.2
Statistics (Lognormal ROS Estimated Data) 14 0.0016 390 32.67 0.055 103.2

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.168 0.179 248.1 -0.785 4.365 -5.56
Statistics (NDs = DL) 0.148 0.164 220.7 -1.716 4.256 -2.481
Statistics (NDs = DL/2) 0.144 0.161 226.2 -1.864 4.392 -2.356
Statistics (Gamma ROS Estimates) 0.0956 0.123 341.7 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.897 4.42 -2.33

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.614 0.57 0.57 0.661

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.408 0.85 Data Not Normal
Lilliefors (Detects Only) 0.459 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.355 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.45 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.355 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.45 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.47 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.418 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.949 0.937 0.939 0.958

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.574 0.871
Kolmogorov-Smirnov (Detects Only) 0.192 0.283 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.153 0.891
Kolmogorov-Smirnov (NDs = DL) 0.248 0.255 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 1.166 0.892
Kolmogorov-Smirnov (NDs = DL/2) 0.24 0.255 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.35 0.917
Kolmogorov-Smirnov (Gamma ROS Est.) 0.131 0.258 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.967 0.949 0.94 0.934

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.914 0.85 Data Appear Lognormal
Lilliefors (Detects Only) 0.203 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.883 0.874 Data Appear Lognormal
Lilliefors (NDs = DL) 0.182 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.864 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.213 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.852 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.243 0.237 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Toluene (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 34 11 24.44%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 11 0.004 0.21 0.0265 0.0088 0.0609
Statistics (Detects Only) 34 0.001 1300 38.27 0.0074 222.9
Statistics (All: NDs treated as DL value) 45 0.001 1300 28.92 0.0083 193.8
Statistics (All: NDs treated as DL/2 value) 45 0.001 1300 28.92 0.005 193.8
Statistics (Normal ROS Estimated Data) 45 -50.45 1300 24.26 0.0048 194.9
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 1300 28.91 0.0043 193.8
Statistics (Lognormal ROS Estimated Data) 45 0.001 1300 28.91 0.0048 193.8

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.101 0.109 378.3 -4.371 2.515 -0.575
Statistics (NDs = DL) 0.104 0.112 278.5 -4.42 2.238 -0.506
Statistics (NDs = DL/2) 0.102 0.11 283.9 -4.589 2.269 -0.494
Statistics (Gamma ROS Estimates) 0.0719 0.082 401.9 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.732 2.285 -0.483

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.379 0.343 0.343 0.39

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.176 0.933 Data Not Normal
Lilliefors (Detects Only) 0.538 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.152 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.536 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.152 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.536 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.19 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.497 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.838 0.801 0.803 0.839

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 10.31 0.953
Kolmogorov-Smirnov (Detects Only) 0.45 0.171 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 14.26 0.967
Kolmogorov-Smirnov (NDs = DL) 0.456 0.15 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 14.3 0.968
Kolmogorov-Smirnov (NDs = DL/2) 0.461 0.15 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 7.253 1.273
Kolmogorov-Smirnov (Gamma ROS Est.) 0.362 0.164 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.828 0.821 0.813 0.809

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.715 0.933 Data Not Lognormal
Lilliefors (Detects Only) 0.209 0.152 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.71 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.219 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.697 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.191 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.688 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.19 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Toluene (r)
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Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 8 4 33.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.0049 0.0071 0.00603 0.00605 0.001
Statistics (Detects Only) 8 0.0018 830 267.5 270 285.3
Statistics (All: NDs treated as DL value) 12 0.0018 830 178.3 0.0266 262.9
Statistics (All: NDs treated as DL/2 value) 12 0.0018 830 178.3 0.0248 262.9
Statistics (Normal ROS Estimated Data) 12 -68.44 830 155.5 0.0245 281.3
Statistics (Gamma ROS Estimated Data) 12 0.0018 830 225.6 141.9 235.8
Statistics (Lognormal ROS Estimated Data) 12 0.0018 830 178.3 0.026 262.9

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.196 0.202 1368 1.814 5.798 3.197
Statistics (NDs = DL) 0.137 0.158 1301 -0.498 5.75 -11.54
Statistics (NDs = DL/2) 0.132 0.155 1348 -0.729 5.959 -8.169
Statistics (Gamma ROS Estimates) 0.274 0.261 824.6 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.499 5.75 -11.53

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.932 0.855 0.855 0.894

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.867 0.818 Data Appear Normal
Lilliefors (Detects Only) 0.201 0.313 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.735 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.334 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.735 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.334 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.8 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.293 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.901 0.921 0.919 0.954

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.128 0.837
Kolmogorov-Smirnov (Detects Only) 0.355 0.324 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 1.534 0.887
Kolmogorov-Smirnov (NDs = DL) 0.321 0.274 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.592 0.888
Kolmogorov-Smirnov (NDs = DL/2) 0.31 0.274 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.65 0.835
Kolmogorov-Smirnov (Gamma ROS Est.) 0.411 0.267 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.877 0.88 0.87 0.878

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.745 0.818 Data Not Lognormal
Lilliefors (Detects Only) 0.351 0.313 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.746 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.28 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.727 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.295 0.256 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.742 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.289 0.256 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Toluene (s)
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Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 9 2 18.18%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 0.0054 0.0068 0.0061 0.0061 9.90E-04
Statistics (Detects Only) 9 0.0062 6000 1072 470 1914
Statistics (All: NDs treated as DL value) 11 0.0054 6000 877.4 210 1766
Statistics (All: NDs treated as DL/2 value) 11 0.0027 6000 877.4 210 1766
Statistics (Normal ROS Estimated Data) 11 -2684 6000 465.5 210 2188
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 6000 877.4 210 1766
Statistics (Lognormal ROS Estimated Data) 11 3.04E-04 6000 877.4 210 1766

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.212 0.215 5052 3.542 5.083 1.435
Statistics (NDs = DL) 0.159 0.176 5532 1.97 5.737 2.912
Statistics (NDs = DL/2) 0.155 0.173 5658 1.844 5.912 3.206
Statistics (Gamma ROS Estimates) 0.105 0.137 8317 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 1.662 6.206 3.735

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.766 0.73 0.73 0.891

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.61 0.829 Data Not Normal
Lilliefors (Detects Only) 0.321 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.558 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.318 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.558 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.318 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.826 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.244 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.987 0.988 0.988 0.991

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.448 0.84
Kolmogorov-Smirnov (Detects Only) 0.219 0.307 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.649 0.875
Kolmogorov-Smirnov (NDs = DL) 0.206 0.284 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.621 0.876
Kolmogorov-Smirnov (NDs = DL/2) 0.2 0.284 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.648 0.893
Kolmogorov-Smirnov (Gamma ROS Est.) 0.258 0.286 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.917 0.92 0.926 0.938

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.829 0.829 Data Not Lognormal
Lilliefors (Detects Only) 0.305 0.295 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.818 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.267 0.267 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.829 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.269 0.267 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.858 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.269 0.267 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Total PCBs (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 6 11 9 2 18.18%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 2 0.0644 1.256 0.66 0.66 0.843
Statistics (Detects Only) 9 0.0532 298 51.51 1.926 98.97
Statistics (All: NDs treated as DL value) 11 0.0532 298 42.26 1.567 90.88
Statistics (All: NDs treated as DL/2 value) 11 0.0322 298 42.2 1.567 90.91
Statistics (Normal ROS Estimated Data) 11 -77.11 298 30.3 1.567 100.5
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 298 42.14 1.567 90.94
Statistics (Lognormal ROS Estimated Data) 11 0.0367 298 42.15 1.567 90.94

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.292 0.273 176.4 1.569 2.782 1.773
Statistics (NDs = DL) 0.262 0.251 161.2 1.055 2.818 2.67
Statistics (NDs = DL/2) 0.252 0.244 167.4 0.929 2.943 3.167
Statistics (Gamma ROS Estimates) 0.126 0.153 333.2 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.765 3.071 4.013

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.77 0.727 0.727 0.847

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.612 0.829 Data Not Normal
Lilliefors (Detects Only) 0.326 0.295 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.551 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.363 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.551 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.363 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.746 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.304 0.267 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.996 0.991 0.992 0.999

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.438 0.81
Kolmogorov-Smirnov (Detects Only) 0.259 0.302 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.687 0.835
Kolmogorov-Smirnov (NDs = DL) 0.291 0.278 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.625 0.839
Kolmogorov-Smirnov (NDs = DL/2) 0.279 0.279 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.48 0.886
Kolmogorov-Smirnov (Gamma ROS Est.) 0.183 0.285 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.986 0.979 0.985 0.981

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.967 0.829 Data Appear Lognormal
Lilliefors (Detects Only) 0.184 0.295 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.946 0.85 Data Appear Lognormal
Lilliefors (NDs = DL) 0.193 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.958 0.85 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.173 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.945 0.85 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.151 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Total PCBs (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 27 20 16 4 20.00%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.103 498 131.1 13.23 244.7
Statistics (Detects Only) 16 0.0519 403 35.48 5.729 99.36
Statistics (All: NDs treated as DL value) 20 0.0519 498 54.61 5.729 137.1
Statistics (All: NDs treated as DL/2 value) 20 0.0516 403 41.5 5.729 101.5
Statistics (Normal ROS Estimated Data) 20 -57.07 403 26.67 5.729 91.3
Statistics (Gamma ROS Estimated Data) 20 0.0519 403 35.11 6.654 88.29
Statistics (Lognormal ROS Estimated Data) 20 0.0519 403 28.64 3.4 89.39

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.316 0.302 112.2 1.408 2.332 1.657
Statistics (NDs = DL) 0.284 0.275 192 1.555 2.519 1.62
Statistics (NDs = DL/2) 0.299 0.287 138.9 1.417 2.501 1.765
Statistics (Gamma ROS Estimates) 0.383 0.359 91.64 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 1.055 2.271 2.152

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.596 0.65 0.662 0.636

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.385 0.887 Data Not Normal
Lilliefors (Detects Only) 0.381 0.222 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.438 0.905 Data Not Normal
Lilliefors (NDs = DL) 0.4 0.198 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.459 0.905 Data Not Normal
Lilliefors (NDs = DL/2) 0.39 0.198 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.44 0.905 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.354 0.198 Data Not Normal
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Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.906 0.933 0.957 0.878

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.953 0.834
Kolmogorov-Smirnov (Detects Only) 0.23 0.232 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 1.262 0.851
Kolmogorov-Smirnov (NDs = DL) 0.22 0.211 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.066 0.845
Kolmogorov-Smirnov (NDs = DL/2) 0.239 0.21 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.634 0.827
Kolmogorov-Smirnov (Gamma ROS Est.) 0.156 0.208 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.981 0.983 0.98 0.988

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.966 0.887 Data Appear Lognormal
Lilliefors (Detects Only) 0.122 0.222 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.961 0.905 Data Appear Lognormal
Lilliefors (NDs = DL) 0.124 0.198 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.955 0.905 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.115 0.198 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.975 0.905 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.097 0.198 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Total PCBs (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 12 38 18 20 52.63%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 20 0.0849 24.48 2.132 0.959 5.37
Statistics (Detects Only) 18 0.0687 11.44 2.059 0.976 2.672
Statistics (All: NDs treated as DL value) 38 0.0687 24.48 2.097 0.976 4.253
Statistics (All: NDs treated as DL/2 value) 38 0.0425 12.24 1.536 0.499 2.689
Statistics (Normal ROS Estimated Data) 38 -2.469 11.44 0.389 0.124 2.514
Statistics (Gamma ROS Estimated Data) 38 0.0687 11.44 1.987 1.919 1.84
Statistics (Lognormal ROS Estimated Data) 38 0.0629 11.44 1.063 0.202 2.049

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.813 0.766 2.532 -0.00655 1.376 -210
Statistics (NDs = DL) 0.632 0.6 3.318 -0.229 1.418 -6.183
Statistics (NDs = DL/2) 0.603 0.573 2.547 -0.594 1.512 -2.544
Statistics (Gamma ROS Estimates) 1.537 1.433 1.293 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.024 1.414 -1.381

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.809 0.652 0.729 0.882

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.677 0.897 Data Not Normal
Lilliefors (Detects Only) 0.241 0.209 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.46 0.938 Data Not Normal
Lilliefors (NDs = DL) 0.317 0.144 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.548 0.938 Data Not Normal
Lilliefors (NDs = DL/2) 0.317 0.144 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.802 0.938 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.195 0.144 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.953 0.893 0.938 0.879

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.333 0.775
Kolmogorov-Smirnov (Detects Only) 0.135 0.211 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.467 0.8
Kolmogorov-Smirnov (NDs = DL) 0.201 0.15 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.399 0.803
Kolmogorov-Smirnov (NDs = DL/2) 0.187 0.15 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.283 0.766
Kolmogorov-Smirnov (Gamma ROS Est.) 0.168 0.146 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.98 0.973 0.976 0.962

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.957 0.897 Data Appear Lognormal
Lilliefors (Detects Only) 0.149 0.209 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.94 0.938 Data Appear Lognormal
Lilliefors (NDs = DL) 0.157 0.144 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.937 0.938 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.157 0.144 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.912 0.938 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.184 0.144 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Total PCBs (q north)
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Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 14 22 17 5 22.73%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 5 0.1 2.98 1.297 1.031 1.275
Statistics (Detects Only) 17 0.451 220.6 31.18 1.802 65.03
Statistics (All: NDs treated as DL value) 22 0.1 220.6 24.39 1.685 58.2
Statistics (All: NDs treated as DL/2 value) 22 0.0502 220.6 24.24 1.511 58.26
Statistics (Normal ROS Estimated Data) 22 -80.79 220.6 14.26 1.444 66.99
Statistics (Gamma ROS Estimated Data) 22 1.00E-09 220.6 24.85 1.685 58.04
Statistics (Lognormal ROS Estimated Data) 22 0.0408 220.6 24.17 1.444 58.29

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.32 0.306 97.51 1.305 2.054 1.573
Statistics (NDs = DL) 0.301 0.29 80.98 0.906 2.059 2.273
Statistics (NDs = DL/2) 0.285 0.276 85.05 0.748 2.186 2.921
Statistics (Gamma ROS Estimates) 0.158 0.166 157.6 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.625 2.293 3.669

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.73 0.679 0.678 0.835

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.544 0.892 Data Not Normal
Lilliefors (Detects Only) 0.413 0.215 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.474 0.911 Data Not Normal
Lilliefors (NDs = DL) 0.418 0.189 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.473 0.911 Data Not Normal
Lilliefors (NDs = DL/2) 0.417 0.189 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.715 0.911 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.351 0.189 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.963 0.955 0.957 0.967

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.05 0.837
Kolmogorov-Smirnov (Detects Only) 0.329 0.226 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 2.679 0.847
Kolmogorov-Smirnov (NDs = DL) 0.35 0.201 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 2.643 0.854
Kolmogorov-Smirnov (NDs = DL/2) 0.335 0.202 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.539 0.909
Kolmogorov-Smirnov (Gamma ROS Est.) 0.29 0.207 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.925 0.951 0.952 0.959

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.843 0.892 Data Not Lognormal
Lilliefors (Detects Only) 0.226 0.215 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.901 0.911 Data Not Lognormal
Lilliefors (NDs = DL) 0.215 0.189 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.905 0.911 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.204 0.189 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.916 0.911 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.181 0.189 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Total PCBs (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 8 41 31 10 24.39%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 10 0.0965 6.35 2.056 0.371 2.681
Statistics (Detects Only) 31 0.0434 38 5.129 1.403 8.327
Statistics (All: NDs treated as DL value) 41 0.0434 38 4.379 1.317 7.444
Statistics (All: NDs treated as DL/2 value) 41 0.0434 38 4.129 1.168 7.456
Statistics (Normal ROS Estimated Data) 41 -6.319 38 3.228 1.055 8.095
Statistics (Gamma ROS Estimated Data) 41 0.0434 38 4.578 1.934 7.3
Statistics (Lognormal ROS Estimated Data) 41 0.0434 38 3.943 1.023 7.515

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.535 0.512 9.592 0.459 1.739 3.788
Statistics (NDs = DL) 0.505 0.484 8.671 0.221 1.786 8.071
Statistics (NDs = DL/2) 0.47 0.452 8.791 0.0522 1.88 36.02
Statistics (Gamma ROS Estimates) 0.653 0.621 7.014 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.0436 1.793 -41.13

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.786 0.77 0.751 0.837

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.635 0.929 Data Not Normal
Lilliefors (Detects Only) 0.299 0.159 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.615 0.941 Data Not Normal
Lilliefors (NDs = DL) 0.28 0.138 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.586 0.941 Data Not Normal
Lilliefors (NDs = DL/2) 0.328 0.138 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.725 0.941 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.28 0.138 Data Not Normal

Gamma Distribution Test Results
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No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.985 0.982 0.979 0.967

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.788 0.807
Kolmogorov-Smirnov (Detects Only) 0.166 0.166 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.848 0.813
Kolmogorov-Smirnov (NDs = DL) 0.142 0.146 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 0.917 0.82
Kolmogorov-Smirnov (NDs = DL/2) 0.148 0.146 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.877 0.799
Kolmogorov-Smirnov (Gamma ROS Est.) 0.158 0.144 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.984 0.983 0.981 0.983

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.959 0.929 Data Appear Lognormal
Lilliefors (Detects Only) 0.111 0.159 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.951 0.941 Data Appear Lognormal
Lilliefors (NDs = DL) 0.129 0.138 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.944 0.941 Data Appear Lognormal
Lilliefors (NDs = DL/2) 0.11 0.138 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.95 0.941 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.129 0.138 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Total PCBs (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 8 4 33.33%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 4 0.0898 0.0994 0.0932 0.0919 0.00446
Statistics (Detects Only) 8 0.0791 278.2 64.05 4.225 113.5
Statistics (All: NDs treated as DL value) 12 0.0791 278.2 42.73 0.213 95.85
Statistics (All: NDs treated as DL/2 value) 12 0.0449 278.2 42.72 0.21 95.86
Statistics (Normal ROS Estimated Data) 12 -86.35 278.2 15.56 0.21 115.6
Statistics (Gamma ROS Estimated Data) 12 1.00E-09 278.2 42.72 0.271 95.86
Statistics (Lognormal ROS Estimated Data) 12 0.0168 278.2 42.71 0.21 95.86

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.245 0.239 261.5 1.25 3.194 2.555
Statistics (NDs = DL) 0.198 0.204 215.3 0.0423 3.111 73.61
Statistics (NDs = DL/2) 0.188 0.197 226.8 -0.189 3.318 -17.58
Statistics (Gamma ROS Estimates) 0.0988 0.13 432.3 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.47 3.603 -7.661

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.794 0.706 0.707 0.87

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.628 0.818 Data Not Normal
Lilliefors (Detects Only) 0.426 0.313 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.51 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.458 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.511 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.458 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.76 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.345 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.928 0.941 0.941 0.929

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.549 0.819
Kolmogorov-Smirnov (Detects Only) 0.234 0.32 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.521 0.866
Kolmogorov-Smirnov (NDs = DL) 0.283 0.271 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.355 0.869
Kolmogorov-Smirnov (NDs = DL/2) 0.267 0.272 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.516 0.901
Kolmogorov-Smirnov (Gamma ROS Est.) 0.199 0.276 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.971 0.902 0.921 0.947

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.916 0.818 Data Appear Lognormal
Lilliefors (Detects Only) 0.151 0.313 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.794 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.275 0.256 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.827 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.244 0.256 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.874 0.859 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.2 0.256 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Xylenes, Total (o)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 17 3 14 11 3 21.43%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 3 0.0076 0.011 0.00897 0.0083 0.0018
Statistics (Detects Only) 11 0.0013 14000 1603 1.7 4141
Statistics (All: NDs treated as DL value) 14 0.0013 14000 1260 0.328 3696
Statistics (All: NDs treated as DL/2 value) 14 0.0013 14000 1260 0.328 3696
Statistics (Normal ROS Estimated Data) 14 -1413 14000 957.1 0.328 3852
Statistics (Gamma ROS Estimated Data) 14 1.00E-09 14000 1260 0.328 3696
Statistics (Lognormal ROS Estimated Data) 14 0.0013 14000 1260 0.328 3696

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.135 0.153 11910 1.582 5.927 3.747
Statistics (NDs = DL) 0.115 0.138 10918 0.23 5.852 25.43
Statistics (NDs = DL/2) 0.113 0.137 11125 0.0816 5.993 73.46
Statistics (Gamma ROS Estimates) 0.0806 0.111 15625 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 0.083 5.992 72.17

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.638 0.594 0.594 0.682

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.437 0.85 Data Not Normal
Lilliefors (Detects Only) 0.419 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.383 0.874 Data Not Normal
Lilliefors (NDs = DL) 0.409 0.237 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.383 0.874 Data Not Normal
Lilliefors (NDs = DL/2) 0.409 0.237 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.498 0.874 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.375 0.237 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.966 0.96 0.96 0.972

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.566 0.883
Kolmogorov-Smirnov (Detects Only) 0.222 0.285 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.118 0.902
Kolmogorov-Smirnov (NDs = DL) 0.258 0.256 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.121 0.903
Kolmogorov-Smirnov (NDs = DL/2) 0.252 0.256 Data appear Approximate Gamma Distribution
Anderson-Darling (Gamma ROS Estimates) 0.428 0.952
Kolmogorov-Smirnov (Gamma ROS Est.) 0.164 0.262 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.955 0.937 0.932 0.931

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.89 0.85 Data Appear Lognormal
Lilliefors (Detects Only) 0.252 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.857 0.874 Data Not Lognormal
Lilliefors (NDs = DL) 0.22 0.237 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.846 0.874 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.228 0.237 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.844 0.874 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.228 0.237 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (p)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 47 13 34 26 8 23.53%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 8 0.0068 20 3.012 0.02 7.004
Statistics (Detects Only) 26 9.70E-04 600 48.02 3.2 135.3
Statistics (All: NDs treated as DL value) 34 9.70E-04 600 37.43 2.4 119.3
Statistics (All: NDs treated as DL/2 value) 34 9.70E-04 600 37.08 2.2 119.4
Statistics (Normal ROS Estimated Data) 34 -89.72 600 22.41 1.835 127.6
Statistics (Gamma ROS Estimated Data) 34 1.00E-09 600 36.72 1.3 119.5
Statistics (Lognormal ROS Estimated Data) 34 9.70E-04 600 36.73 1.3 119.5

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.217 0.217 221.3 0.523 3.58 6.843
Statistics (NDs = DL) 0.192 0.195 194.5 -0.226 3.684 -16.32
Statistics (NDs = DL/2) 0.186 0.189 199.4 -0.389 3.805 -9.786
Statistics (Gamma ROS Estimates) 0.1 0.111 365.5 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -0.564 3.749 -6.642

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.614 0.57 0.568 0.7

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.4 0.92 Data Not Normal
Lilliefors (Detects Only) 0.396 0.174 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.353 0.933 Data Not Normal
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Lilliefors (NDs = DL) 0.411 0.152 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.35 0.933 Data Not Normal
Lilliefors (NDs = DL/2) 0.416 0.152 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.521 0.933 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.367 0.152 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.954 0.942 0.943 0.973

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.832 0.886
Kolmogorov-Smirnov (Detects Only) 0.182 0.189 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 1.385 0.903
Kolmogorov-Smirnov (NDs = DL) 0.163 0.167 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL/2) 1.429 0.907
Kolmogorov-Smirnov (NDs = DL/2) 0.169 0.168 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.973 0.953
Kolmogorov-Smirnov (Gamma ROS Est.) 0.163 0.171 Data appear Approximate Gamma Distribution

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.974 0.974 0.968 0.975

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.941 0.92 Data Appear Lognormal
Lilliefors (Detects Only) 0.155 0.174 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.933 0.933 Data Appear Lognormal
Lilliefors (NDs = DL) 0.147 0.152 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.921 0.933 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.141 0.152 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.935 0.933 Data Appear Lognormal
Lilliefors (Lognormal ROS Estimates) 0.145 0.152 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (q central)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 50 6 44 27 17 38.64%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 17 0.0076 0.015 0.0111 0.011 0.00215
Statistics (Detects Only) 27 0.0012 630 26.54 0.015 121.1
Statistics (All: NDs treated as DL value) 44 0.0012 630 16.29 0.011 95.09
Statistics (All: NDs treated as DL/2 value) 44 0.0012 630 16.29 0.0059 95.09
Statistics (Normal ROS Estimated Data) 44 -38.31 630 11.28 0.00505 96.59
Statistics (Gamma ROS Estimated Data) 44 0.0012 630 27.47 5.05 94.2
Statistics (Lognormal ROS Estimated Data) 44 7.92E-04 630 16.29 0.00512 95.09

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.129 0.135 206.2 -2.824 3.582 -1.268
Statistics (NDs = DL) 0.126 0.132 129.6 -3.478 2.91 -0.837
Statistics (NDs = DL/2) 0.121 0.128 134.4 -3.746 3.025 -0.808
Statistics (Gamma ROS Estimates) 0.197 0.199 139.5 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -3.84 3.128 -0.815

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.451 0.381 0.381 0.465

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.234 0.923 Data Not Normal
Lilliefors (Detects Only) 0.48 0.171 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.181 0.944 Data Not Normal
Lilliefors (NDs = DL) 0.481 0.134 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.181 0.944 Data Not Normal
Lilliefors (NDs = DL/2) 0.481 0.134 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.259 0.944 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.456 0.134 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.884 0.828 0.832 0.805

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 4.147 0.93
Kolmogorov-Smirnov (Detects Only) 0.313 0.189 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 10.04 0.952
Kolmogorov-Smirnov (NDs = DL) 0.395 0.15 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 10.23 0.954
Kolmogorov-Smirnov (NDs = DL/2) 0.383 0.151 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 2.817 0.907
Kolmogorov-Smirnov (Gamma ROS Est.) 0.18 0.148 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.924 0.862 0.839 0.882

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.849 0.923 Data Not Lognormal
Lilliefors (Detects Only) 0.207 0.171 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.75 0.944 Data Not Lognormal
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Lilliefors (NDs = DL) 0.317 0.134 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.71 0.944 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.307 0.134 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.781 0.944 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.253 0.134 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (q north)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 36 8 28 19 9 32.14%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 9 0.0083 0.0215 0.0137 0.015 0.00443
Statistics (Detects Only) 19 3.90E-04 300 20.44 0.026 70.12
Statistics (All: NDs treated as DL value) 28 3.90E-04 300 13.87 0.0155 58.07
Statistics (All: NDs treated as DL/2 value) 28 3.90E-04 300 13.87 0.00825 58.07
Statistics (Normal ROS Estimated Data) 28 -21.21 300 10.22 0.0047 59.32
Statistics (Gamma ROS Estimated Data) 28 1.00E-09 300 14.08 0.0047 58.03
Statistics (Lognormal ROS Estimated Data) 28 3.90E-04 300 13.87 0.0047 58.07

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.128 0.138 159.6 -3.12 3.781 -1.212
Statistics (NDs = DL) 0.128 0.138 108.4 -3.511 3.146 -0.896
Statistics (NDs = DL/2) 0.124 0.135 111.8 -3.733 3.223 -0.863
Statistics (Gamma ROS Estimates) 0.0787 0.0941 178.9 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.143 3.456 -0.834

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.554 0.486 0.486 0.562

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.335 0.901 Data Not Normal
Lilliefors (Detects Only) 0.475 0.203 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.266 0.924 Data Not Normal
Lilliefors (NDs = DL) 0.48 0.167 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.266 0.924 Data Not Normal
Lilliefors (NDs = DL/2) 0.48 0.167 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.35 0.924 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.455 0.167 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.959 0.924 0.927 0.959

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.807 0.915
Kolmogorov-Smirnov (Detects Only) 0.382 0.223 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 5.775 0.93
Kolmogorov-Smirnov (NDs = DL) 0.429 0.186 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 5.794 0.932
Kolmogorov-Smirnov (NDs = DL/2) 0.419 0.186 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.651 1.08
Kolmogorov-Smirnov (Gamma ROS Est.) 0.249 0.196 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.945 0.905 0.898 0.9

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.891 0.901 Data Not Lognormal
Lilliefors (Detects Only) 0.216 0.203 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.826 0.924 Data Not Lognormal
Lilliefors (NDs = DL) 0.226 0.167 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.812 0.924 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.213 0.167 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.81 0.924 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.173 0.167 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (q south)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 49 4 45 32 13 28.89%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 13 0.008 0.42 0.0424 0.01 0.113
Statistics (Detects Only) 32 5.60E-04 1900 59.62 0.0062 335.8
Statistics (All: NDs treated as DL value) 45 5.60E-04 1900 42.41 0.00915 283.2
Statistics (All: NDs treated as DL/2 value) 45 5.60E-04 1900 42.41 0.006 283.2
Statistics (Normal ROS Estimated Data) 45 -77.5 1900 39.02 0.0041 284.1
Statistics (Gamma ROS Estimated Data) 45 1.00E-09 1900 42.6 0.0036 283.2
Statistics (Lognormal ROS Estimated Data) 45 5.60E-04 1900 42.4 0.0041 283.2

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.0985 0.107 605 -4.168 3.154 -0.757
Statistics (NDs = DL) 0.102 0.11 415.8 -4.195 2.704 -0.645
Statistics (NDs = DL/2) 0.0998 0.108 425 -4.395 2.728 -0.621
Statistics (Gamma ROS Estimates) 0.0695 0.0797 613.1 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -4.65 2.776 -0.597

Normal Distribution Test Results
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No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.388 0.344 0.344 0.38

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.182 0.93 Data Not Normal
Lilliefors (Detects Only) 0.535 0.157 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.152 0.945 Data Not Normal
Lilliefors (NDs = DL) 0.532 0.132 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.152 0.945 Data Not Normal
Lilliefors (NDs = DL/2) 0.532 0.132 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.183 0.945 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.483 0.132 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.849 0.804 0.806 0.845

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 7.969 0.962
Kolmogorov-Smirnov (Detects Only) 0.403 0.177 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 12.39 0.968
Kolmogorov-Smirnov (NDs = DL) 0.411 0.15 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 12.63 0.972
Kolmogorov-Smirnov (NDs = DL/2) 0.419 0.15 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 5.474 1.3
Kolmogorov-Smirnov (Gamma ROS Est.) 0.3 0.166 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.898 0.886 0.868 0.86

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.819 0.93 Data Not Lognormal
Lilliefors (Detects Only) 0.183 0.157 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.806 0.945 Data Not Lognormal
Lilliefors (NDs = DL) 0.232 0.132 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.776 0.945 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.227 0.132 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.76 0.945 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.203 0.132 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (r)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 16 4 12 11 1 8.33%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 11 9.50E-04 280 49.46 0.041 86.63
Statistics (All: NDs treated as DL value) 12 9.50E-04 280 45.34 0.0275 83.82
Statistics (All: NDs treated as DL/2 value) 12 9.50E-04 280 45.34 0.0251 83.82
Statistics (Normal ROS Estimated Data) 12 -6.842 280 44.77 0.0251 84.18
Statistics (Gamma ROS Estimated Data) 12 1.00E-09 280 45.34 0.0251 83.82
Statistics (Lognormal ROS Estimated Data) 12 9.50E-04 280 45.34 0.0251 83.82

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.149 0.167 332.9 -1.279 5.469 -4.277
Statistics (NDs = DL) 0.145 0.164 313.5 -1.528 5.285 -3.459
Statistics (NDs = DL/2) 0.143 0.163 316.4 -1.586 5.321 -3.356
Statistics (Gamma ROS Estimates) 0.118 0.144 383.1 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -1.635 5.358 -3.277

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.803 0.784 0.784 0.793

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.659 0.85 Data Not Normal
Lilliefors (Detects Only) 0.295 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.631 0.859 Data Not Normal
Lilliefors (NDs = DL) 0.312 0.256 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.631 0.859 Data Not Normal
Lilliefors (NDs = DL/2) 0.312 0.256 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.647 0.859 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.309 0.256 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.982 0.985 0.985 0.981

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.881 0.878
Kolmogorov-Smirnov (Detects Only) 0.264 0.284 Data appear Approximate Gamma Distribution
Anderson-Darling (NDs = DL) 0.988 0.884
Kolmogorov-Smirnov (NDs = DL) 0.29 0.273 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 1.022 0.884
Kolmogorov-Smirnov (NDs = DL/2) 0.287 0.273 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.655 0.893
Kolmogorov-Smirnov (Gamma ROS Est.) 0.224 0.275 Data Appear Gamma Distributed

Lognormal Distribution Test Results
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No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.915 0.92 0.916 0.913

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.805 0.85 Data Not Lognormal
Lilliefors (Detects Only) 0.218 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL) 0.815 0.859 Data Not Lognormal
Lilliefors (NDs = DL) 0.207 0.256 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.808 0.859 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.221 0.256 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.803 0.859 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.216 0.256 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Xylenes, Total (s)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 14 3 11 10 1 9.09%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 10 0.0042 7300 1368 640 2229
Statistics (All: NDs treated as DL value) 11 0.0042 7300 1244 310 2154
Statistics (All: NDs treated as DL/2 value) 11 0.0042 7300 1244 310 2154
Statistics (Normal ROS Estimated Data) 11 -1071 7300 1146 310 2239
Statistics (Gamma ROS Estimated Data) 11 1.00E-09 7300 1244 310 2154
Statistics (Lognormal ROS Estimated Data) 11 0.0042 7300 1244 310 2154

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.177 0.189 7732 2.983 5.791 1.941
Statistics (NDs = DL) 0.158 0.176 7867 2.302 5.94 2.581
Statistics (NDs = DL/2) 0.156 0.174 7956 2.239 6.023 2.69
Statistics (Gamma ROS Estimates) 0.125 0.152 9934 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- 2.287 5.96 2.606

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.801 0.784 0.784 0.835

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.662 0.842 Data Not Normal
Lilliefors (Detects Only) 0.271 0.28 Data Appear Normal
Shapiro-Wilks (NDs = DL) 0.636 0.85 Data Not Normal
Lilliefors (NDs = DL) 0.282 0.267 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.636 0.85 Data Not Normal
Lilliefors (NDs = DL/2) 0.282 0.267 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.726 0.85 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.244 0.267 Data Appear Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.984 0.985 0.985 0.983

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 0.68 0.862
Kolmogorov-Smirnov (Detects Only) 0.235 0.295 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL) 0.759 0.875
Kolmogorov-Smirnov (NDs = DL) 0.214 0.284 Data Appear Gamma Distributed
Anderson-Darling (NDs = DL/2) 0.777 0.875
Kolmogorov-Smirnov (NDs = DL/2) 0.215 0.284 Data Appear Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 0.636 0.886
Kolmogorov-Smirnov (Gamma ROS Est.) 0.24 0.285 Data Appear Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.916 0.92 0.917 0.92

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.814 0.842 Data Not Lognormal
Lilliefors (Detects Only) 0.283 0.28 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.818 0.85 Data Not Lognormal
Lilliefors (NDs = DL) 0.264 0.267 Data Appear Lognormal
Shapiro-Wilks (NDs = DL/2) 0.81 0.85 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.265 0.267 Data Appear Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.816 0.85 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.264 0.267 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.

Page 111 of 112



Vanadium (p)

Raw Statistics
Number of Valid Observations 35
Number of Missing Values 12
Number of Distinct Observations 23
Minimum 0.63
Maximum 260
Mean of Raw Data 29.62
Standard Deviation of Raw Data 41.27
Kstar 1.329
Mean of Log Transformed Data 3.001
Standard Deviation of Log Transformed Data 0.97

Normal Distribution Test Results

Correlation Coefficient R 0.576
Shapiro Wilk Test Statistic 0.374
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.372
Lilliefors Critical (0.95) Value 0.15
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.726
A-D Test Statistic 3.369
A-D Critical (0.95) Value 0.768
K-S Test Statistic 0.242
K-S Critical(0.95)  Value 0.152
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.839
Shapiro Wilk Test Statistic 0.743
Shapiro Wilk Critical (0.95) Value 0.934
Lilliefors Test Statistic 0.255
Lilliefors Critical (0.95) Value 0.15
Data not Lognormal at (0.05) Significance Level

Vanadium (q north)

Raw Statistics
Number of Valid Observations 29
Number of Missing Values 7
Number of Distinct Observations 26
Minimum 7.7
Maximum 380
Mean of Raw Data 47.49
Standard Deviation of Raw Data 81.45
Kstar 0.894
Mean of Log Transformed Data 3.264
Standard Deviation of Log Transformed Data 0.934

Normal Distribution Test Results

Correlation Coefficient R 0.669
Shapiro Wilk Test Statistic 0.47
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.355
Lilliefors Critical (0.95) Value 0.165
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.875
A-D Test Statistic 2.558
A-D Critical (0.95) Value 0.775
K-S Test Statistic 0.251
K-S Critical(0.95)  Value 0.168
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.943
Shapiro Wilk Test Statistic 0.89
Shapiro Wilk Critical (0.95) Value 0.926
Lilliefors Test Statistic 0.166
Lilliefors Critical (0.95) Value 0.165
Data not Lognormal at (0.05) Significance Level
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Arsenic (river)

Raw Statistics
Number of Valid Observations 56
Number of Distinct Observations 35
Minimum 0.98
Maximum 7.5
Mean of Raw Data 2.814
Standard Deviation of Raw Data 1.514
Kstar 3.835
Mean of Log Transformed Data 0.906
Standard Deviation of Log Transformed Data 0.506

Normal Distribution Test Results

Correlation Coefficient R 0.944
Lilliefors Test Statistic 0.157
Lilliefors Critical (0.95) Value 0.118
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.99
A-D Test Statistic 0.734
A-D Critical (0.95) Value 0.754
K-S Test Statistic 0.12
K-S Critical(0.95)  Value 0.119
Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.991
Lilliefors Test Statistic 0.0916
Lilliefors Critical (0.95) Value 0.118
Data appear Lognormal at (0.05) Significance Level
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4-Chloroaniline (river)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 60 0 60 17 43 71.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 43 0.019 0.02 0.0195 0.0195 5.00E-04
Statistics (Detects Only) 17 0.0012 0.16 0.0147 0.004 0.0377
Statistics (All: NDs treated as DL value) 60 0.0012 0.16 0.0181 0.019 0.0198
Statistics (All: NDs treated as DL/2 value) 60 0.0012 0.16 0.0112 0.0095 0.0198
Statistics (Normal ROS Estimated Data) 60 -0.0303 0.16 0.0121 0.00836 0.0265
Statistics (Gamma ROS Estimated Data) 60 0.0012 0.16 0.0144 0.0131 0.0203
Statistics (Lognormal ROS Estimated Data) 60 6.44E-04 0.16 0.00893 0.00439 0.0207

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.586 0.568 0.0251 -5.278 1.193 -0.226
Statistics (NDs = DL) 1.773 1.695 0.0102 -4.317 0.87 -0.202
Statistics (NDs = DL/2) 1.72 1.645 0.00649 -4.814 0.688 -0.143
Statistics (Gamma ROS Estimates) 1.396 1.337 0.0103 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -5.396 1.029 -0.191

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.573 0.551 0.424 0.866

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.359 0.892 Data Not Normal
Lilliefors (Detects Only) 0.427 0.215 Data Not Normal
Lilliefors (NDs = DL) 0.446 0.114 Data Not Normal
Lilliefors (NDs = DL/2) 0.473 0.114 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.144 0.114 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.83 0.634 0.558 0.72

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 1.959 0.791
Kolmogorov-Smirnov (Detects Only) 0.255 0.22 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 8.834 0.766
Kolmogorov-Smirnov (NDs = DL) 0.357 0.116 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 10.33 0.766
Kolmogorov-Smirnov (NDs = DL/2) 0.403 0.117 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 1.947 0.771
Kolmogorov-Smirnov (Gamma ROS Est.) 0.205 0.117 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.934 0.814 0.788 0.985

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.885 0.892 Data Not Lognormal
Lilliefors (Detects Only) 0.112 0.215 Data Appear Lognormal
Lilliefors (NDs = DL) 0.391 0.114 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.385 0.114 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.0462 0.114 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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2,4-Dichlorophenol (river)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 60 0 60 11 49 81.67%

Number Minimum Maximum Mean Median SD
Statistics (Non-Detects Only) 49 0.0094 0.01 0.00977 0.01 2.55E-04
Statistics (Detects Only) 11 0.0012 0.069 0.00831 0.002 0.0202
Statistics (All: NDs treated as DL value) 60 0.0012 0.069 0.0095 0.0097 0.00832
Statistics (All: NDs treated as DL/2 value) 60 0.0012 0.069 0.00551 0.00485 0.0084
Statistics (Normal ROS Estimated Data) 60 -0.0186 0.069 0.00583 0.00365 0.0129
Statistics (Gamma ROS Estimated Data) 60 1.00E-09 0.069 0.0081 0.00748 0.00939
Statistics (Lognormal ROS Estimated Data) 60 4.29E-04 0.069 0.00398 0.00231 0.0088

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 0.578 0.56 0.0144 -5.866 1.135 -0.193
Statistics (NDs = DL) 2.663 2.541 0.00357 -4.855 0.672 -0.138
Statistics (NDs = DL/2) 2.417 2.307 0.00228 -5.422 0.514 -0.0947
Statistics (Gamma ROS Estimates) 0.364 0.357 0.0222 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -6.04 0.833 -0.138

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.595 0.535 0.398 0.921

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.386 0.85 Data Not Normal
Lilliefors (Detects Only) 0.492 0.267 Data Not Normal
Lilliefors (NDs = DL) 0.46 0.114 Data Not Normal
Lilliefors (NDs = DL/2) 0.508 0.114 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.13 0.114 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.855 0.601 0.512 0.836

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 2.336 0.775
Kolmogorov-Smirnov (Detects Only) 0.418 0.268 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 11.44 0.76
Kolmogorov-Smirnov (NDs = DL) 0.408 0.116 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 12.91 0.761
Kolmogorov-Smirnov (NDs = DL/2) 0.456 0.116 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 8.413 0.848
Kolmogorov-Smirnov (Gamma ROS Est.) 0.261 0.123 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.811 0.76 0.707 0.968

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.682 0.85 Data Not Lognormal
Lilliefors (Detects Only) 0.282 0.267 Data Not Lognormal
Lilliefors (NDs = DL) 0.444 0.114 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.389 0.114 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.0688 0.114 Data Appear Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Aluminum (river)

Raw Statistics
Number of Valid Observations 50
Number of Missing Values 10
Number of Distinct Observations 39
Minimum 0.15
Maximum 3.8
Mean of Raw Data 1.175
Standard Deviation of Raw Data 0.856
Kstar 2.668
Mean of Log Transformed Data -0.0259
Standard Deviation of Log Transformed Data 0.592

Normal Distribution Test Results

Correlation Coefficient R 0.831
Shapiro Wilk Test Statistic 0.694
Shapiro Wilk Critical (0.95) Value 0.947
Lilliefors Test Statistic 0.317
Lilliefors Critical (0.95) Value 0.125
Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.924
A-D Test Statistic 3.971
A-D Critical (0.95) Value 0.758
K-S Test Statistic 0.267
K-S Critical(0.95)  Value 0.126
Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.927
Shapiro Wilk Test Statistic 0.875
Shapiro Wilk Critical (0.95) Value 0.947
Lilliefors Test Statistic 0.227
Lilliefors Critical (0.95) Value 0.125
Data not Lognormal at (0.05) Significance Level
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Manganese (river)

Num Obs Num Miss Num Valid Detects NDs % NDs
Raw Statistics 60 10 50 49 1 2.00%

Number Minimum Maximum Mean Median SD
Statistics (Detects Only) 49 0.077 0.25 0.113 0.089 0.0482
Statistics (All: NDs treated as DL value) 50 0.01 0.25 0.111 0.0885 0.0499
Statistics (All: NDs treated as DL/2 value) 50 0.005 0.25 0.111 0.0885 0.0501
Statistics (Normal ROS Estimated Data) 50 0.0059 0.25 0.111 0.0885 0.05
Statistics (Gamma ROS Estimated Data) 50 0.0149 0.25 0.111 0.0885 0.0497
Statistics (Lognormal ROS Estimated Data) 50 0.0472 0.25 0.112 0.0885 0.0486

K Hat K Star Theta Hat Log Mean Log Stdv Log CV
Statistics (Detects Only) 7.622 7.178 0.0149 -2.243 0.346 -0.154
Statistics (NDs = DL) 5.377 5.068 0.0207 -2.29 0.478 -0.209
Statistics (NDs = DL/2) 4.755 4.483 0.0234 -2.304 0.551 -0.239
Statistics (Gamma ROS Estimates) 5.793 5.459 0.0192 -- -- --
Statistics (Lognormal ROS Estimates) -- -- -- -2.259 0.361 -0.16

Normal Distribution Test Results

No NDs NDs = DL NDs = DL/2Normal ROS
Correlation Coefficient R 0.838 0.868 0.869 0.869

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.695 0.947 Data Not Normal
Lilliefors (Detects Only) 0.304 0.127 Data Not Normal
Shapiro-Wilks (NDs = DL) 0.762 0.947 Data Not Normal
Lilliefors (NDs = DL) 0.29 0.125 Data Not Normal
Shapiro-Wilks (NDs = DL/2) 0.764 0.947 Data Not Normal
Lilliefors (NDs = DL/2) 0.289 0.125 Data Not Normal
Shapiro-Wilks (Normal ROS Estimates) 0.764 0.947 Data Not Normal
Lilliefors (Normal ROS Estimates) 0.289 0.125 Data Not Normal

Gamma Distribution Test Results

No NDs NDs = DL NDs = DL/2Gamma ROS
Correlation Coefficient R 0.905 0.925 0.927 0.924

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Anderson-Darling (Detects Only) 5.129 0.751
Kolmogorov-Smirnov (Detects Only) 0.281 0.127 Data Not Gamma Distributed
Anderson-Darling (NDs = DL) 4.244 0.753
Kolmogorov-Smirnov (NDs = DL) 0.241 0.126 Data Not Gamma Distributed
Anderson-Darling (NDs = DL/2) 4.311 0.754
Kolmogorov-Smirnov (NDs = DL/2) 0.26 0.126 Data Not Gamma Distributed
Anderson-Darling (Gamma ROS Estimates) 4.256 0.753
Kolmogorov-Smirnov (Gamma ROS Est.) 0.247 0.126 Data Not Gamma Distributed

Lognormal Distribution Test Results

No NDs NDs = DL NDs = DL/2Log ROS
Correlation Coefficient R 0.879 0.834 0.782 0.905

Test value Crit. (0.05) Conclusion with Alpha(0.05)
Shapiro-Wilks (Detects Only) 0.759 0.947 Data Not Lognormal
Lilliefors (Detects Only) 0.262 0.127 Data Not Lognormal
Shapiro-Wilks (NDs = DL) 0.736 0.947 Data Not Lognormal
Lilliefors (NDs = DL) 0.271 0.125 Data Not Lognormal
Shapiro-Wilks (NDs = DL/2) 0.658 0.947 Data Not Lognormal
Lilliefors (NDs = DL/2) 0.304 0.125 Data Not Lognormal
Shapiro-Wilks (Lognormal ROS Estimates) 0.821 0.947 Data Not Lognormal
Lilliefors (Lognormal ROS Estimates) 0.248 0.125 Data Not Lognormal
Note: Substitution methods such as DL or DL/2 are not recommended.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Antimony (Q South only))

General Statistics
Number of Valid Data 24 Number of Detected Data 12
Number of Distinct Detected Data 11 Number of Non-Detect Data 12
Number of Missing Values 42 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.52 Minimum Detected -0.654
Maximum Detected 47 Maximum Detected 3.85
Mean of Detected 7.163 Mean of Detected 0.843
SD of Detected 13.99 SD of Detected 1.365
Minimum Non-Detect 2 Minimum Non-Detect 0.693
Maximum Non-Detect 2.7 Maximum Non-Detect 0.993

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.528 Shapiro Wilk Test Statistic 0.845
5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 4.16 Mean 0.493
SD 10.15 SD 1.012
   95% DL/2 (t) UCL 7.712    95%  H-Stat (DL/2) UCL 3.983

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.45

SD in Log Scale 1.067
Mean in Original Scale 4.155
SD in Original Scale 10.16
   95% Percentile Bootstrap UCL 7.914
   95% BCA Bootstrap UCL 9.891

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.472 Data do not follow a Discernable Distribution (0.05)
Theta Star 15.18
nu star 11.33

A-D Test Statistic 1.583 Nonparametric Statistics
5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method
K-S Test Statistic 0.781 Mean 4.151
5% K-S Critical Value 0.258 SD 9.948
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.124

   95% KM (t) UCL 7.792
Assuming Gamma Distribution    95% KM (z) UCL 7.645
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.713
Minimum 0.52    95% KM (bootstrap t) UCL 36.68
Maximum 47    95% KM (BCA) UCL 8.007
Mean 7.167    95% KM (Percentile Bootstrap) UCL 7.775
Median 5.756 95% KM (Chebyshev) UCL 13.41
SD 9.717 97.5% KM (Chebyshev) UCL 17.42
k star 0.912 99% KM (Chebyshev) UCL 25.29
Theta star 7.858
Nu star 43.78 Potential UCLs to Use
AppChi2 29.61    95% KM (BCA) UCL 8.007
   95% Gamma Approximate UCL 10.6
   95% Adjusted Gamma UCL 10.9
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Antimony only detected in Q South only. 
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Arsenic (p)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics
Minimum 4 Minimum of Log Data 1.386
Maximum 26 Maximum of Log Data 3.258
Mean 11.3 Mean of log Data 2.255
Median 9.4 SD of log Data 0.623
SD 6.798
Coefficient of Variation 0.602
Skewness 0.917

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.933
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 15.01    95% H-UCL 18.38
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.91
   95% Adjusted-CLT UCL 15.27  97.5% Chebyshev (MVUE) UCL 25.05
   95% Modified-t UCL 15.1    99% Chebyshev (MVUE) UCL 33.18

Gamma Distribution Test Data Distribution
k star (bias corrected) 2.315 Data appear Normal at 5% Significance Level
Theta Star 4.879
nu star 50.93
Approximate Chi Square Value (.05) 35.54 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 14.67
Adjusted Chi Square Value 33.46    95% Jackknife UCL 15.01

   95% Standard Bootstrap UCL 14.55
Anderson-Darling Test Statistic 0.37    95% Bootstrap-t UCL 15.98
Anderson-Darling 5% Critical Value 0.733    95% Hall's Bootstrap UCL 15.86
Kolmogorov-Smirnov Test Statistic 0.173    95% Percentile Bootstrap UCL 14.59
Kolmogorov-Smirnov 5% Critical Value 0.257    95% BCA Bootstrap UCL 15.54
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.23

97.5% Chebyshev(Mean, Sd) UCL 24.1
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.69
   95% Approximate Gamma UCL 16.19
   95% Adjusted Gamma UCL 17.19

Potential UCL to Use Use 95% Student's-t UCL 15.01
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Arsenic (q central)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 37
Number of Missing Values 5

Raw Statistics Log-transformed Statistics
Minimum 1.1 Minimum of Log Data 0.0953
Maximum 100 Maximum of Log Data 4.605
Mean 17.77 Mean of log Data 2.079
Median 5.9 SD of log Data 1.195
SD 26.81
Coefficient of Variation 1.509
Skewness 2.054

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.903
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 24.48    95% H-UCL 25.85
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 31.08
   95% Adjusted-CLT UCL 25.65  97.5% Chebyshev (MVUE) UCL 37.64
   95% Modified-t UCL 24.69    99% Chebyshev (MVUE) UCL 50.53

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.714 Data do not follow a Discernable Distribution (0.05)
Theta Star 24.87
nu star 64.3
Approximate Chi Square Value (.05) 46.85 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 24.34
Adjusted Chi Square Value 46.36    95% Jackknife UCL 24.48

   95% Standard Bootstrap UCL 24.2
Anderson-Darling Test Statistic 3.657    95% Bootstrap-t UCL 25.94
Anderson-Darling 5% Critical Value 0.79    95% Hall's Bootstrap UCL 24.77
Kolmogorov-Smirnov Test Statistic 0.274    95% Percentile Bootstrap UCL 24.65
Kolmogorov-Smirnov 5% Critical Value 0.137    95% BCA Bootstrap UCL 25.89
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 35.19

97.5% Chebyshev(Mean, Sd) UCL 42.72
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 57.53
   95% Approximate Gamma UCL 24.39
   95% Adjusted Gamma UCL 24.65

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 57.53
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Arsenic (q north)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics
Minimum 2.3 Minimum of Log Data 0.833
Maximum 100 Maximum of Log Data 4.605
Mean 13.75 Mean of log Data 1.794
Median 4.5 SD of log Data 1.05
SD 28.73
Coefficient of Variation 2.089
Skewness 3.264

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.425 Shapiro Wilk Test Statistic 0.771
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 29.46    95% H-UCL 29.14
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.01
   95% Adjusted-CLT UCL 37.11  97.5% Chebyshev (MVUE) UCL 30.18
   95% Modified-t UCL 30.88    99% Chebyshev (MVUE) UCL 42.31

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.589 Data do not follow a Discernable Distribution (0.05)
Theta Star 23.35
nu star 12.96
Approximate Chi Square Value (.05) 5.866 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 28
Adjusted Chi Square Value 5.108    95% Jackknife UCL 29.46

   95% Standard Bootstrap UCL 27.45
Anderson-Darling Test Statistic 1.81    95% Bootstrap-t UCL 156.7
Anderson-Darling 5% Critical Value 0.764    95% Hall's Bootstrap UCL 97.06
Kolmogorov-Smirnov Test Statistic 0.323    95% Percentile Bootstrap UCL 30.76
Kolmogorov-Smirnov 5% Critical Value 0.265    95% BCA Bootstrap UCL 39.9
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 51.51

97.5% Chebyshev(Mean, Sd) UCL 67.85
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 99.95
   95% Approximate Gamma UCL 30.39
   95% Adjusted Gamma UCL 34.89

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 99.95
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Arsenic (q south)

General Statistics
Number of Valid Observations 24 Number of Distinct Observations 22

Raw Statistics Log-transformed Statistics
Minimum 3.3 Minimum of Log Data 1.194
Maximum 33 Maximum of Log Data 3.497
Mean 8.29 Mean of log Data 1.941
Median 6.35 SD of log Data 0.543
SD 6.444
Coefficient of Variation 0.777
Skewness 2.84

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.654 Shapiro Wilk Test Statistic 0.899
Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 10.54    95% H-UCL 10.13
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12.07
   95% Adjusted-CLT UCL 11.27  97.5% Chebyshev (MVUE) UCL 13.83
   95% Modified-t UCL 10.67    99% Chebyshev (MVUE) UCL 17.28

Gamma Distribution Test Data Distribution
k star (bias corrected) 2.682 Data do not follow a Discernable Distribution (0.05)
Theta Star 3.091
nu star 128.7
Approximate Chi Square Value (.05) 103.5 Nonparametric Statistics
Adjusted Level of Significance 0.0392    95% CLT UCL 10.45
Adjusted Chi Square Value 101.9    95% Jackknife UCL 10.54

   95% Standard Bootstrap UCL 10.44
Anderson-Darling Test Statistic 1.428    95% Bootstrap-t UCL 12.76
Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 18.23
Kolmogorov-Smirnov Test Statistic 0.24    95% Percentile Bootstrap UCL 10.58
Kolmogorov-Smirnov 5% Critical Value 0.179    95% BCA Bootstrap UCL 11.2
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.02

97.5% Chebyshev(Mean, Sd) UCL 16.5
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21.38
   95% Approximate Gamma UCL 10.31
   95% Adjusted Gamma UCL 10.47

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 14.02
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(a)anthracene (q central)

General Statistics
Number of Valid Data 19 Number of Detected Data 15
Number of Distinct Detected Data 15 Number of Non-Detect Data 4
Number of Missing Values 1 Percent Non-Detects 21.05%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.035 Minimum Detected -3.352
Maximum Detected 3.6 Maximum Detected 1.281
Mean of Detected 0.623 Mean of Detected -1.144
SD of Detected 0.916 SD of Detected 1.161
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 0.46 Maximum Non-Detect -0.777

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.95%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.971
5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.534 Mean -1.246
SD 0.828 SD 1.045
   95% DL/2 (t) UCL 0.863    95%  H-Stat (DL/2) UCL 1.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 2.044 Mean in Log Scale -1.275
SD 1.106 SD in Log Scale 1.057
   95% MLE (t) UCL 2.484 Mean in Original Scale 0.528
   95% MLE (Tiku) UCL 2.972 SD in Original Scale 0.83

   95% Percentile Bootstrap UCL 0.875
   95% BCA Bootstrap UCL 1.05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.743 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.839
nu star 22.29

A-D Test Statistic 0.728 Nonparametric Statistics
5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method
K-S Test Statistic 0.769 Mean 0.531
5% K-S Critical Value 0.229 SD 0.808
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.192

   95% KM (t) UCL 0.864
Assuming Gamma Distribution    95% KM (z) UCL 0.847
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.861
Minimum 0.035    95% KM (bootstrap t) UCL 134.10%
Maximum 3.6    95% KM (BCA) UCL 0.86
Mean 0.607    95% KM (Percentile Bootstrap) UCL 0.855
Median 0.425 95% KM (Chebyshev) UCL 1.368
SD 0.809 97.5% KM (Chebyshev) UCL 1.73
k star 0.941 99% KM (Chebyshev) UCL 2.442
Theta star 0.645
Nu star 35.74 Potential UCLs to Use
AppChi2 23.06    95% KM (Chebyshev) UCL 1.368
   95% Gamma Approximate UCL 0.94
   95% Adjusted Gamma UCL 0.978
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Benzo(a)anthracene (q south)

General Statistics Number of Detected Data 19
Number of Valid Data 24 Number of Non-Detect Data 5
Number of Distinct Detected Data 18 Percent Non-Detects 20.83%

Log-transformed Statistics
Raw Statistics Minimum Detected -3.507
Minimum Detected 0.03 Maximum Detected 0.922
Maximum Detected 2.515 Mean of Detected -1.819
Mean of Detected 0.555 SD of Detected 1.565
SD of Detected 0.848 Minimum Non-Detect -1.022
Minimum Non-Detect 0.36 Maximum Non-Detect -0.777
Maximum Non-Detect 0.46

Number treated as Non-Detect 19
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Detected 5
For all methods (except KM, DL/2, and ROS Methods), Single DL Non-Detect Percentage 79.17%
Observations < Largest ND are treated as NDs

UCL Statistics Lognormal Distribution Test with Detected Values Only
Normal Distribution Test with Detected Values Only Shapiro Wilk Test Statistic 0.797
Shapiro Wilk Test Statistic 0.649 5% Shapiro Wilk Critical Value 0.901
5% Shapiro Wilk Critical Value 0.901 Data not Lognormal at 5% Significance Level
Data not Normal at 5% Significance Level

Assuming Lognormal Distribution
Assuming Normal Distribution DL/2 Substitution Method
DL/2 Substitution Method Mean -1.778
Mean 0.481 SD 1.388
SD 0.765    95%  H-Stat (DL/2) UCL 1.472
   95% DL/2 (t) UCL 0.748

Log ROS Method
Maximum Likelihood Estimate(MLE) Method N/A Mean in Log Scale -1.937
MLE yields a negative mean SD in Log Scale 1.413

Mean in Original Scale 0.46
SD in Original Scale 0.774
   95% Percentile Bootstrap UCL 0.721
   95% BCA Bootstrap UCL 0.792

Data Distribution Test with Detected Values Only
Gamma Distribution Test with Detected Values Only Data do not follow a Discernable Distribution (0.05)
k star (bias corrected) 0.468
Theta Star 1.185
nu star 17.79

Nonparametric Statistics
A-D Test Statistic 2.327 Kaplan-Meier (KM) Method
5% A-D Critical Value 0.801 Mean 0.456
K-S Test Statistic 0.801 SD 0.76
5% K-S Critical Value 0.21 SE of Mean 0.159
Data not Gamma Distributed at 5% Significance Level    95% KM (t) UCL 0.729

   95% KM (z) UCL 0.718
Assuming Gamma Distribution    95% KM (jackknife) UCL 0.727
Gamma ROS Statistics using Extrapolated Data    95% KM (bootstrap t) UCL 0.841
Minimum 0.03    95% KM (BCA) UCL 0.735
Maximum 2.515    95% KM (Percentile Bootstrap) UCL 0.728
Mean 0.557 95% KM (Chebyshev) UCL 1.151
Median 0.14 97.5% KM (Chebyshev) UCL 1.451
SD 0.75 99% KM (Chebyshev) UCL 2.042
k star 0.579
Theta star 0.962 Potential UCLs to Use
Nu star 27.79    99% KM (Chebyshev) UCL 2.042
AppChi2 16.77
   95% Gamma Approximate UCL 0.923
   95% Adjusted Gamma UCL 0.958
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(a)pyrene (p)

General Statistics
Number of Valid Data 11 Number of Detected Data 6
Number of Distinct Detected Data 5 Number of Non-Detect Data 5

Percent Non-Detects 45.45%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.042 Minimum Detected -3.17
Maximum Detected 0.67 Maximum Detected -0.4
Mean of Detected 0.26 Mean of Detected -1.642
SD of Detected 0.216 SD of Detected 0.902
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 8.6 Maximum Non-Detect 2.152

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.926
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.822 Mean -1.014
SD 1.272 SD 1.301
   95% DL/2 (t) UCL 1.518    95%  H-Stat (DL/2) UCL 6.021

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.71

SD in Log Scale 0.645
Mean in Original Scale 0.218
SD in Original Scale 0.16
   95% Percentile Bootstrap UCL 0.303
   95% BCA Bootstrap UCL 0.334

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.03 Data appear Normal at 5% Significance Level
Theta Star 0.253
nu star 12.36

A-D Test Statistic 0.34 Nonparametric Statistics
5% A-D Critical Value 0.705 Kaplan-Meier (KM) Method
K-S Test Statistic 0.705 Mean 0.24
5% K-S Critical Value 0.336 SD 0.178
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0714

   95% KM (t) UCL 0.369
Assuming Gamma Distribution    95% KM (z) UCL 0.357
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.371
Minimum 0.042    95% KM (bootstrap t) UCL 0.456
Maximum 0.67    95% KM (BCA) UCL 0.367
Mean 0.266    95% KM (Percentile Bootstrap) UCL 0.361
Median 0.26 95% KM (Chebyshev) UCL 0.551
SD 0.153 97.5% KM (Chebyshev) UCL 0.686
k star 2.418 99% KM (Chebyshev) UCL 0.951
Theta star 0.11
Nu star 53.19 Potential UCLs to Use
AppChi2 37.43    95% KM (t) UCL 0.369
   95% Gamma Approximate UCL 0.378   95% KM (Percentile Bootstrap) UCL 0.361
   95% Adjusted Gamma UCL 0.401
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Benzo(a)pyrene (q central)

General Statistics
Number of Valid Data 19 Number of Detected Data 15
Number of Distinct Detected Data 15 Number of Non-Detect Data 4
Number of Missing Values 1 Percent Non-Detects 21.05%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.028 Minimum Detected -3.576
Maximum Detected 3.2 Maximum Detected 1.163
Mean of Detected 0.594 Mean of Detected -1.263
SD of Detected 0.838 SD of Detected 1.296
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.42%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.668 Shapiro Wilk Test Statistic 0.983
5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.509 Mean -1.35
SD 0.759 SD 1.156
   95% DL/2 (t) UCL 0.81    95%  H-Stat (DL/2) UCL 1.221

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.424

SD in Log Scale 1.196
Mean in Original Scale 0.498
SD in Original Scale 0.764
   95% Percentile Bootstrap UCL 0.807
   95% BCA Bootstrap UCL 0.914

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.684 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.868
nu star 20.53

A-D Test Statistic 0.43 Nonparametric Statistics
5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method
K-S Test Statistic 0.773 Mean 0.503
5% K-S Critical Value 0.23 SD 0.742
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.177

   95% KM (t) UCL 0.809
Assuming Gamma Distribution    95% KM (z) UCL 0.794
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.807
Minimum 0.028    95% KM (bootstrap t) UCL 1.192
Maximum 3.2    95% KM (BCA) UCL 0.805
Mean 0.549    95% KM (Percentile Bootstrap) UCL 0.817
Median 0.3 95% KM (Chebyshev) UCL 1.273
SD 0.752 97.5% KM (Chebyshev) UCL 1.606
k star 0.788 99% KM (Chebyshev) UCL 2.261
Theta star 0.697
Nu star 29.93 Potential UCLs to Use
AppChi2 18.44   95% KM (Chebyshev) UCL 1.273
   95% Gamma Approximate UCL 0.891
   95% Adjusted Gamma UCL 0.931
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Benzo(a)pyrene (q north)

General Statistics
Number of Valid Data 11 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.024 Minimum Detected -3.73
Maximum Detected 1.8 Maximum Detected 0.588
Mean of Detected 0.698 Mean of Detected -1.209
SD of Detected 0.745 SD of Detected 1.579
Minimum Non-Detect 3.5 Minimum Non-Detect 1.253
Maximum Non-Detect 3.5 Maximum Non-Detect 1.253

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.909
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.794 Mean -1.049
SD 0.775 SD 1.59
   95% DL/2 (t) UCL 1.217    95%  H-Stat (DL/2) UCL 15.87

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.209

SD in Log Scale 1.498
Mean in Original Scale 0.662
SD in Original Scale 0.717
   95% Percentile Bootstrap UCL 1.018
   95% BCA Bootstrap UCL 1.033

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.564 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1.238
nu star 11.27

A-D Test Statistic 0.49 Nonparametric Statistics
5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method
K-S Test Statistic 0.76 Mean 0.698
5% K-S Critical Value 0.277 SD 0.707
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.236

   95% KM (t) UCL 1.125
Assuming Gamma Distribution    95% KM (z) UCL 1.085
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.127
Minimum 0.024    95% KM (bootstrap t) UCL 1.268
Maximum 1.8    95% KM (BCA) UCL 1.072
Mean 0.685    95% KM (Percentile Bootstrap) UCL 1.103
Median 0.32 95% KM (Chebyshev) UCL 1.725
SD 0.708 97.5% KM (Chebyshev) UCL 2.169
k star 0.621 99% KM (Chebyshev) UCL 3.043
Theta star 1.104
Nu star 13.66 Potential UCLs to Use
AppChi2 6.338   95% KM (Chebyshev) UCL 1.725
   95% Gamma Approximate UCL 1.476
   95% Adjusted Gamma UCL 1.687
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_SurfaceSoil_out.xls 4/1/2008

Page 17 of 58



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Benzo(a)pyrene (q south)

General Statistics
Number of Valid Data 24 Number of Detected Data 20
Number of Distinct Detected Data 20 Number of Non-Detect Data 4

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.023 Minimum Detected -3.772
Maximum Detected 2.975 Maximum Detected 1.09
Mean of Detected 0.518 Mean of Detected -1.867
SD of Detected 0.85 SD of Detected 1.513
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 0.46 Maximum Non-Detect -0.777

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.17%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.631 Shapiro Wilk Test Statistic 0.834
5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.466 Mean -1.819
SD 0.782 SD 1.379
   95% DL/2 (t) UCL 0.739    95%  H-Stat (DL/2) UCL 1.234

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.952

SD in Log Scale 1.389
Mean in Original Scale 0.447
SD in Original Scale 0.789
   95% Percentile Bootstrap UCL 0.715
   95% BCA Bootstrap UCL 0.773

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.477 Data do not follow a Discernable Distribution (0.05)
Theta Star 1.085
nu star 19.09

A-D Test Statistic 2.294 Nonparametric Statistics
5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method
K-S Test Statistic 0.8 Mean 0.444
5% K-S Critical Value 0.205 SD 0.774
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.162

   95% KM (t) UCL 0.722
Assuming Gamma Distribution    95% KM (z) UCL 0.711
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.721
Minimum 0.023    95% KM (bootstrap t) UCL 0.941
Maximum 2.975    95% KM (BCA) UCL 0.721
Mean 0.501    95% KM (Percentile Bootstrap) UCL 0.726
Median 0.115 95% KM (Chebyshev) UCL 1.151
SD 0.773 97.5% KM (Chebyshev) UCL 1.457
k star 0.562 99% KM (Chebyshev) UCL 2.058
Theta star 0.891
Nu star 26.96 Potential UCLs to Use
AppChi2 16.12   99% KM (Chebyshev) UCL 2.058
   95% Gamma Approximate UCL 0.837
   95% Adjusted Gamma UCL 0.869
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_SurfaceSoil_out.xls 4/1/2008

Page 18 of 58



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Benzo(b)fluoranthene (q central)

General Statistics
Number of Valid Data 19 Number of Detected Data 15
Number of Distinct Detected Data 15 Number of Non-Detect Data 4
Number of Missing Values 1 Percent Non-Detects 21.05%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.039 Minimum Detected -3.244
Maximum Detected 3.2 Maximum Detected 1.163
Mean of Detected 0.57 Mean of Detected -1.235
SD of Detected 0.81 SD of Detected 1.204
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.68%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.639 Shapiro Wilk Test Statistic 0.984
5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.49 Mean -1.328
SD 0.732 SD 1.078
   95% DL/2 (t) UCL 0.781    95%  H-Stat (DL/2) UCL 1.046

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.388

SD in Log Scale 1.113
Mean in Original Scale 0.481
SD in Original Scale 0.736
   95% Percentile Bootstrap UCL 0.785
   95% BCA Bootstrap UCL 0.911

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.742 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.769
nu star 22.25

A-D Test Statistic 0.421 Nonparametric Statistics
5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method
K-S Test Statistic 0.769 Mean 0.486
5% K-S Critical Value 0.229 SD 0.715
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.17

   95% KM (t) UCL 0.782
Assuming Gamma Distribution    95% KM (z) UCL 0.767
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.78
Minimum 0.039    95% KM (bootstrap t) UCL 1.212
Maximum 3.2    95% KM (BCA) UCL 0.793
Mean 0.532    95% KM (Percentile Bootstrap) UCL 0.789
Median 0.32 95% KM (Chebyshev) UCL 1.229
SD 0.725 97.5% KM (Chebyshev) UCL 1.55
k star 0.873 99% KM (Chebyshev) UCL 2.182
Theta star 0.609
Nu star 33.17 Potential UCLs to Use
AppChi2 21.01    95% KM (Chebyshev) UCL 1.229
   95% Gamma Approximate UCL 0.839
   95% Adjusted Gamma UCL 0.875
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Benzo(b)fluoranthene (q south)

General Statistics
Number of Valid Data 24 Number of Detected Data 17
Number of Distinct Detected Data 17 Number of Non-Detect Data 7

Percent Non-Detects 29.17%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.033 Minimum Detected -3.411
Maximum Detected 3.3 Maximum Detected 1.194
Mean of Detected 0.665 Mean of Detected -1.647
SD of Detected 1.034 SD of Detected 1.612
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 0.46 Maximum Non-Detect -0.777

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.17%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.67 Shapiro Wilk Test Statistic 0.853
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.53 Mean -1.637
SD 0.89 SD 1.345
   95% DL/2 (t) UCL 0.841    95%  H-Stat (DL/2) UCL 1.331

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 2.141 Mean in Log Scale -1.847
SD 0.835 SD in Log Scale 1.405
   95% MLE (t) UCL 2.433 Mean in Original Scale 0.503
   95% MLE (Tiku) UCL 2.775 SD in Original Scale 0.901

   95% Percentile Bootstrap UCL 0.827
   95% BCA Bootstrap UCL 0.898

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.46 Data do not follow a Discernable Distribution (0.05)
Theta Star 1.447
nu star 15.63

A-D Test Statistic 1.575 Nonparametric Statistics
5% A-D Critical Value 0.797 Kaplan-Meier (KM) Method
K-S Test Statistic 0.797 Mean 0.497
5% K-S Critical Value 0.221 SD 0.885
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.186

   95% KM (t) UCL 0.816
Assuming Gamma Distribution    95% KM (z) UCL 0.803
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.814
Minimum 0.033    95% KM (bootstrap t) UCL 1.043
Maximum 3.3    95% KM (BCA) UCL 0.865
Mean 0.664    95% KM (Percentile Bootstrap) UCL 0.823
Median 0.424 95% KM (Chebyshev) UCL 1.309
SD 0.863 97.5% KM (Chebyshev) UCL 1.661
k star 0.631 99% KM (Chebyshev) UCL 2.351
Theta star 1.052
Nu star 30.29 Potential UCLs to Use
AppChi2 18.72    99% KM (Chebyshev) UCL 2.351
   95% Gamma Approximate UCL 1.074
   95% Adjusted Gamma UCL 1.112
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL 
results_100FOD\ProUCL_SurfaceSoil_out.xls 4/1/2008

Page 26 of 58



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Cadmium (q north)

General Statistics
Number of Valid Data 11 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.49 Minimum Detected -0.713
Maximum Detected 92 Maximum Detected 4.522
Mean of Detected 10.94 Mean of Detected 0.687
SD of Detected 28.54 SD of Detected 1.607
Minimum Non-Detect 0.53 Minimum Non-Detect -0.635
Maximum Non-Detect 0.53 Maximum Non-Detect -0.635

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.417 Shapiro Wilk Test Statistic 0.826
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9.969 Mean 0.504
SD 27.27 SD 1.642
   95% DL/2 (t) UCL 24.87    95%  H-Stat (DL/2) UCL 51.86

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 3.335 Mean in Log Scale 0.504
SD 31.86 SD in Log Scale 1.641
   95% MLE (t) UCL 20.75 Mean in Original Scale 9.969
   95% MLE (Tiku) UCL 21.09 SD in Original Scale 27.27

   95% Percentile Bootstrap UCL 26.28
   95% BCA Bootstrap UCL 34.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.338 Data do not follow a Discernable Distribution (0.05)
Theta Star 32.35
nu star 6.764

A-D Test Statistic 1.54 Nonparametric Statistics
5% A-D Critical Value 0.798 Kaplan-Meier (KM) Method
K-S Test Statistic 0.798 Mean 9.99
5% K-S Critical Value 0.285 SD 25.99
Data not Gamma Distributed at 5% Significance Level SE of Mean 8.26

   95% KM (t) UCL 24.96
Assuming Gamma Distribution    95% KM (z) UCL 23.58
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 24.89
Minimum 1.00E-09    95% KM (bootstrap t) UCL 244.1
Maximum 92    95% KM (BCA) UCL 26.41
Mean 9.945    95% KM (Percentile Bootstrap) UCL 26.31
Median 1.3 95% KM (Chebyshev) UCL 45.99
SD 27.27 97.5% KM (Chebyshev) UCL 61.57
k star 0.21 99% KM (Chebyshev) UCL 92.17
Theta star 47.26
Nu star 4.629 Potential UCLs to Use
AppChi2 0.985    99% KM (Chebyshev) UCL 92.17
   95% Gamma Approximate UCL 46.74
   95% Adjusted Gamma UCL 61.9
Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Cadmium (q south)

General Statistics
Number of Valid Observations 24 21

Raw Statistics
Minimum 0.41 -0.892
Maximum 8000 8.987
Mean 338.6 1.312
Median 2.1 1.997
SD 1632
Coefficient of Variation 4.82
Skewness 4.899

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic 0.214 0.745
Shapiro Wilk Critical Value 0.916 0.916
Data not Normal at 5% Significance Level

Assuming Normal Distribution
   95% Student's-t UCL 909.5 144.7
   95% UCLs (Adjusted for Skewness) 72.73
   95% Adjusted-CLT UCL 1242 94.61
   95% Modified-t UCL 965 137.6

Gamma Distribution Test
k star (bias corrected) 0.174
Theta Star 1942
nu star 8.37
Approximate Chi Square Value (.05) 2.951
Adjusted Level of Significance 0.0392 886.5
Adjusted Chi Square Value 2.729 909.5

873.8
Anderson-Darling Test Statistic 6.281 105950
Anderson-Darling 5% Critical Value 0.908 65762
Kolmogorov-Smirnov Test Statistic 0.428 1005
Kolmogorov-Smirnov 5% Critical Value 0.198 1340
Data not Gamma Distributed at 5% Significance Level 1791

2419
Assuming Gamma Distribution 3653
   95% Approximate Gamma UCL 960.3
   95% Adjusted Gamma UCL 1038

Potential UCL to Use 3653
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Chromium (q south)

General Statistics
Number of Valid Observations 24 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics
Minimum 8 Minimum of Log Data 2.079
Maximum 660 Maximum of Log Data 6.492
Mean 59.98 Mean of log Data 3.297
Median 20 SD of log Data 1.041
SD 132.7
Coefficient of Variation 2.213
Skewness 4.376

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.392 Shapiro Wilk Test Statistic 0.877
Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 106.4    95% H-UCL 81.16
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 92.61
   95% Adjusted-CLT UCL 130.4  97.5% Chebyshev (MVUE) UCL 113.2
   95% Modified-t UCL 110.4    99% Chebyshev (MVUE) UCL 153.7

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.685 Data do not follow a Discernable Distribution (0.05)
Theta Star 87.55
nu star 32.89
Approximate Chi Square Value (.05) 20.78 Nonparametric Statistics
Adjusted Level of Significance 0.0392    95% CLT UCL 104.5
Adjusted Chi Square Value 20.1    95% Jackknife UCL 106.4

   95% Standard Bootstrap UCL 104
Anderson-Darling Test Statistic 2.405    95% Bootstrap-t UCL 264.4
Anderson-Darling 5% Critical Value 0.782    95% Hall's Bootstrap UCL 258.9
Kolmogorov-Smirnov Test Statistic 0.244    95% Percentile Bootstrap UCL 114.5
Kolmogorov-Smirnov 5% Critical Value 0.185    95% BCA Bootstrap UCL 142.2
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 178.1

97.5% Chebyshev(Mean, Sd) UCL 229.2
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 329.6
   95% Approximate Gamma UCL 94.95
   95% Adjusted Gamma UCL 98.15

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 329.6
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Dibenzo(a,h)anthracene (q north)

General Statistics
Number of Valid Data 11 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 6

Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.066 Minimum Detected -2.718
Maximum Detected 0.37 Maximum Detected -0.994
Mean of Detected 0.197 Mean of Detected -1.795
SD of Detected 0.121 SD of Detected 0.683
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 3.5 Maximum Non-Detect 1.253

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.979
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.338 Mean -1.507
SD 0.475 SD 0.816
   95% DL/2 (t) UCL 0.597    95%  H-Stat (DL/2) UCL 1.726

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.869

SD in Log Scale 0.44
Mean in Original Scale 0.169
SD in Original Scale 0.0816
   95% Percentile Bootstrap UCL 0.21
   95% BCA Bootstrap UCL 0.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.356 Data appear Normal at 5% Significance Level
Theta Star 0.145
nu star 1.36E+01

A-D Test Statistic 0.181 Nonparametric Statistics
5% A-D Critical Value 0.683 Kaplan-Meier (KM) Method
K-S Test Statistic 0.683 Mean 0.185
5% K-S Critical Value 0.359 SD 0.102
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0475

   95% KM (t) UCL 0.271
Assuming Gamma Distribution    95% KM (z) UCL 0.263
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.276
Minimum 0.066    95% KM (bootstrap t) UCL 0.298
Maximum 0.37    95% KM (BCA) UCL 0.26
Mean 0.209    95% KM (Percentile Bootstrap) UCL 0.263
Median 0.227 95% KM (Chebyshev) UCL 0.392
SD 0.0781 97.5% KM (Chebyshev) UCL 0.482
k star 4.695 99% KM (Chebyshev) UCL 0.658
Theta star 0.0444
Nu star 103.3 Potential UCLs to Use
AppChi2 80.83    95% KM (t) UCL 0.271
   95% Gamma Approximate UCL 0.266    95% KM (Percentile Bootstrap) UCL 0.263
   95% Adjusted Gamma UCL 0.278
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Dibenzo(a,h)anthracene (q south)

General Statistics
Number of Valid Data 24 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 19

Percent Non-Detects 79.17%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 0.44 Maximum Detected -0.821
Mean of Detected 0.158 Mean of Detected -2.285
SD of Detected 0.168 SD of Detected 1.042
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 2.155 Maximum Non-Detect 0.768

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.967
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.23 Mean -1.669
SD 0.195 SD 0.64
   95% DL/2 (t) UCL 0.298    95%  H-Stat (DL/2) UCL 0.406

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -2.585

SD in Log Scale 0.62
Mean in Original Scale 0.0938
SD in Original Scale 0.0838
   95% Percentile Bootstrap UCL 0.126
   95% BCA Bootstrap UCL 0.137

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.647 Data appear Normal at 5% Significance Level
Theta Star 0.244
nu star 6.468

A-D Test Statistic 0.318 Nonparametric Statistics
5% A-D Critical Value 0.689 Kaplan-Meier (KM) Method
K-S Test Statistic 0.689 Mean 0.103
5% K-S Critical Value 0.363 SD 0.0926
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0354

   95% KM (t) UCL 0.164
Assuming Gamma Distribution    95% KM (z) UCL 0.161
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.17
Minimum 0.03    95% KM (bootstrap t) UCL 0.293
Maximum 0.44    95% KM (BCA) UCL 0.183
Mean 0.152    95% KM (Percentile Bootstrap) UCL 0.172
Median 0.154 95% KM (Chebyshev) UCL 0.257
SD 0.0734 97.5% KM (Chebyshev) UCL 0.324
k star 4.464 99% KM (Chebyshev) UCL 0.455
Theta star 0.0341
Nu star 214.3 Potential UCLs to Use
AppChi2 181.4    95% KM (t) UCL 0.164
   95% Gamma Approximate UCL 0.18    95% KM (Percentile Bootstrap) UCL 0.172
   95% Adjusted Gamma UCL 0.182
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Dieldrin (q south)

General Statistics
Number of Valid Data 22 Number of Detected Data 14
Number of Distinct Detected Data 14 Number of Non-Detect Data 8
Number of Missing Values 2 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.90E-04 Minimum Detected -7.849
Maximum Detected 0.375 Maximum Detected -0.981
Mean of Detected 0.0708 Mean of Detected -4.52
SD of Detected 0.12 SD of Detected 2.327
Minimum Non-Detect 0.0038 Minimum Non-Detect -5.573
Maximum Non-Detect 0.042 Maximum Non-Detect -3.17

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.82%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.659 Shapiro Wilk Test Statistic 0.944
5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0488 Mean -4.69
SD 0.0987 SD 1.95
   95% DL/2 (t) UCL 0.0851    95%  H-Stat (DL/2) UCL 0.349

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0.244 Mean in Log Scale -5.167
SD 0.106 SD in Log Scale 2.062
   95% MLE (t) UCL 0.283 Mean in Original Scale 0.0458
   95% MLE (Tiku) UCL 0.334 SD in Original Scale 0.0999

   95% Percentile Bootstrap UCL 0.0833
   95% BCA Bootstrap UCL 0.0993

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.329 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.215
nu star 9.209

A-D Test Statistic 0.574 Nonparametric Statistics
5% A-D Critical Value 0.821 Kaplan-Meier (KM) Method
K-S Test Statistic 0.821 Mean 0.0464
5% K-S Critical Value 0.246 SD 0.0974
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0216

   95% KM (t) UCL 0.0835
Assuming Gamma Distribution    95% KM (z) UCL 0.0819
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.083
Minimum 3.90E-04    95% KM (bootstrap t) UCL 0.143
Maximum 0.375    95% KM (BCA) UCL 0.0834
Mean 0.0631    95% KM (Percentile Bootstrap) UCL 0.0822
Median 0.036 95% KM (Chebyshev) UCL 0.14
SD 0.0948 97.5% KM (Chebyshev) UCL 0.181
k star 0.48 99% KM (Chebyshev) UCL 0.261
Theta star 0.131
Nu star 21.13 Potential UCLs to Use
AppChi2 11.69   95% KM (BCA) UCL 0.0834
   95% Gamma Approximate UCL 0.114
   95% Adjusted Gamma UCL 0.119
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Dioxin TEQ-HH (q central)

General Statistics
Number of Valid Data 14 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 4
Number of Missing Values 6 Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.78E-05 Minimum Detected -9.759
Maximum Detected 0.00387 Maximum Detected -5.554
Mean of Detected 4.94E-04 Mean of Detected -8.876
SD of Detected 0.00119 SD of Detected 1.299
Minimum Non-Detect 6.60E-05 Minimum Non-Detect -9.627
Maximum Non-Detect 1.37E-04 Maximum Non-Detect -8.898

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.421 Shapiro Wilk Test Statistic 0.705
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 3.68E-04 Mean -9.163
SD 0.00101 SD 1.188
   95% DL/2 (t) UCL 8.47E-04    95%  H-Stat (DL/2) UCL 6.14E-04

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -9.092

SD in Log Scale 1.147
Mean in Original Scale 3.72E-04
SD in Original Scale 0.00101
   95% Percentile Bootstrap UCL 9.08E-04
   95% BCA Bootstrap UCL 0.00119

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.418 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.00118
nu star 8.367

A-D Test Statistic 1.972 Nonparametric Statistics
5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method
K-S Test Statistic 0.777 Mean 3.73E-04
5% K-S Critical Value 0.281 SD 9.74E-04
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.74E-04

   95% KM (t) UCL 8.59E-04
Assuming Gamma Distribution    95% KM (z) UCL 8.24E-04
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.51E-04
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.0106
Maximum 0.00387    95% KM (BCA) UCL 9.06E-04
Mean 3.95E-04    95% KM (Percentile Bootstrap) UCL 8.99E-04
Median 9.81E-05 95% KM (Chebyshev) UCL 0.00157
SD 0.00101 97.5% KM (Chebyshev) UCL 0.00209
k star 0.331 99% KM (Chebyshev) UCL 0.0031
Theta star 0.00119
Nu star 9.267 Potential UCLs to Use
AppChi2 3.489  97.5% KM (Chebyshev) UCL 0.00209
   95% Gamma Approximate UCL 0.00105
   95% Adjusted Gamma UCL 0.00121
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Dioxin TEQ-HH (q south)

General Statistics
Number of Valid Observations 22 Number of Distinct Observations 22
Number of Missing Values 2

Raw Statistics Log-transformed Statistics
Minimum 5.27E-05 Minimum of Log Data -9.85
Maximum 7.11E-03 Maximum of Log Data -4.946
Mean 5.55E-04 Mean of log Data -8.532
Median 1.45E-04 SD of log Data 1.159
SD 0.00148
Coefficient of Variation 2.67
Skewness 4.508

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.335 Shapiro Wilk Test Statistic 0.863
Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 0.0011    95% H-UCL 7.76E-04
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.26E-04
   95% Adjusted-CLT UCL 1.40E-03  97.5% Chebyshev (MVUE) UCL 0.00102
   95% Modified-t UCL 0.00115    99% Chebyshev (MVUE) UCL 0.00141

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.546 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.00102
nu star 24.02
Approximate Chi Square Value (.05) 13.86 Nonparametric Statistics
Adjusted Level of Significance 0.0386    95% CLT UCL 0.00107
Adjusted Chi Square Value 13.29    95% Jackknife UCL 0.0011

   95% Standard Bootstrap UCL 0.00106
Anderson-Darling Test Statistic 2.52    95% Bootstrap-t UCL 0.00353
Anderson-Darling 5% Critical Value 0.796    95% Hall's Bootstrap UCL 0.00288
Kolmogorov-Smirnov Test Statistic 0.263    95% Percentile Bootstrap UCL 0.00117
Kolmogorov-Smirnov 5% Critical Value 0.195    95% BCA Bootstrap UCL 0.00152
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00193

97.5% Chebyshev(Mean, Sd) UCL 0.00253
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0037
   95% Approximate Gamma UCL 9.62E-04
   95% Adjusted Gamma UCL 0.001

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.0037
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Mercury (q south)

General Statistics
Number of Valid Observations 23 Number of Distinct Observations 21
Number of Missing Values 1

Raw Statistics Log-transformed Statistics
Minimum 0.021 Minimum of Log Data -3.863
Maximum 140 Maximum of Log Data 4.942
Mean 6.627 Mean of log Data -1.187
Median 0.17 SD of log Data 1.911
SD 29.09
Coefficient of Variation 4.389
Skewness 4.79

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.233 Shapiro Wilk Test Statistic 89.00%
Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 17.04    95% H-UCL 9.297
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.024
   95% Adjusted-CLT UCL 23.07  97.5% Chebyshev (MVUE) UCL 6.519
   95% Modified-t UCL 18.05    99% Chebyshev (MVUE) UCL 9.455

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.232 Data do not follow a Discernable Distribution (0.05)
Theta Star 28.58
nu star 10.67
Approximate Chi Square Value (.05) 4.363 Nonparametric Statistics
Adjusted Level of Significance 0.0389    95% CLT UCL 16.6
Adjusted Chi Square Value 4.073    95% Jackknife UCL 17.04

   95% Standard Bootstrap UCL 16.55
Anderson-Darling Test Statistic 4.12    95% Bootstrap-t UCL 326.7
Anderson-Darling 5% Critical Value 0.879    95% Hall's Bootstrap UCL 219.3
Kolmogorov-Smirnov Test Statistic 0.37    95% Percentile Bootstrap UCL 18.71
Kolmogorov-Smirnov 5% Critical Value 0.2    95% BCA Bootstrap UCL 24.89
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 33.06

97.5% Chebyshev(Mean, Sd) UCL 44.5
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 66.97
   95% Approximate Gamma UCL 16.2
   95% Adjusted Gamma UCL 17.35

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 66.97
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Manganese (p)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics
Minimum 31 Minimum of Log Data 3.434
Maximum 2700 Maximum of Log Data 7.901
Mean 450.1 Mean of log Data 5.439
Median 250 SD of log Data 1.124
SD 755.6
Coefficient of Variation 1.679
Skewness 3.167

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.496 Shapiro Wilk Test Statistic 0.924
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 863    95% H-UCL 1369
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1027
   95% Adjusted-CLT UCL 1057  97.5% Chebyshev (MVUE) UCL 1299
   95% Modified-t UCL 899.3    99% Chebyshev (MVUE) UCL 1833

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.697 Data appear Lognormal at 5% Significance Level
Theta Star 645.8
nu star 15.33
Approximate Chi Square Value (.05) 7.493 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 824.8
Adjusted Chi Square Value 6.619    95% Jackknife UCL 863

   95% Standard Bootstrap UCL 806.6
Anderson-Darling Test Statistic 0.951    95% Bootstrap-t UCL 2266
Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 2563
Kolmogorov-Smirnov Test Statistic 0.317    95% Percentile Bootstrap UCL 885.5
Kolmogorov-Smirnov 5% Critical Value 0.264    95% BCA Bootstrap UCL 1110
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1443

97.5% Chebyshev(Mean, Sd) UCL 1873
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2717
   95% Approximate Gamma UCL 921
   95% Adjusted Gamma UCL 1043

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 1027

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL 
results_100FOD\ProUCL_SurfaceSoil_out.xls 4/1/2008

Page 45 of 58



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Manganese (q south)

General Statistics
Number of Valid Observations 24 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics
Minimum 240 Minimum of Log Data 5.481
Maximum 2100 Maximum of Log Data 7.65
Mean 529.4 Mean of log Data 6.151
Median 445 SD of log Data 0.44
SD 366.6
Coefficient of Variation 0.693
Skewness 3.706

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.864
Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 657.6    95% H-UCL 616.3
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 722.5
   95% Adjusted-CLT UCL 713  97.5% Chebyshev (MVUE) UCL 812.4
   95% Modified-t UCL 667.1    99% Chebyshev (MVUE) UCL 989

Gamma Distribution Test Data Distribution
k star (bias corrected) 3.8 Data do not follow a Discernable Distribution (0.05)
Theta Star 139.3
nu star 182.4
Approximate Chi Square Value (.05) 152.2 Nonparametric Statistics
Adjusted Level of Significance 0.0392    95% CLT UCL 652.5
Adjusted Chi Square Value 150.2    95% Jackknife UCL 657.6

   95% Standard Bootstrap UCL 644
Anderson-Darling Test Statistic 1.572    95% Bootstrap-t UCL 824.8
Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 1167
Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 669.4
Kolmogorov-Smirnov 5% Critical Value 0.179    95% BCA Bootstrap UCL 731.5
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 855.6

97.5% Chebyshev(Mean, Sd) UCL 996.7
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1274
   95% Approximate Gamma UCL 634.6
   95% Adjusted Gamma UCL 642.8

Potential UCL to Use Use 95% Student's-t UCL 657.6
or 95% Modified-t UCL 667.1
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL 
results_100FOD\ProUCL_SurfaceSoil_out.xls 4/1/2008

Page 47 of 58



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Tetrachloroethene (p)

General Statistics
Number of Valid Data 11 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 6

Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0019 Minimum Detected -6.266
Maximum Detected 59 Maximum Detected 4.078
Mean of Detected 11.8 Mean of Detected -3.859
SD of Detected 26.38 SD of Detected 4.461
Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.552 Shapiro Wilk Test Statistic 0.64
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.367 Mean -4.932
SD 17.79 SD 3.018
   95% DL/2 (t) UCL 15.09    95%  H-Stat (DL/2) UCL 317.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -4.975

SD in Log Scale 3.022
Mean in Original Scale 5.366
SD in Original Scale 17.79
   95% Percentile Bootstrap UCL 16.09
   95% BCA Bootstrap UCL 21.46

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.183 Data do not follow a Discernable Distribution (0.05)
Theta Star 64.42
nu star 1.832

A-D Test Statistic 1.147 Nonparametric Statistics
5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method
K-S Test Statistic 0.814 Mean 5.366
5% K-S Critical Value 0.396 SD 16.96
Data not Gamma Distributed at 5% Significance Level SE of Mean 5.717

   95% KM (t) UCL 15.73
Assuming Gamma Distribution    95% KM (z) UCL 14.77
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.09
Minimum 0.0019    95% KM (bootstrap t) UCL 108696
Maximum 59    95% KM (BCA) UCL 16.09
Mean 12.67    95% KM (Percentile Bootstrap) UCL 16.09
Median 12.34 95% KM (Chebyshev) UCL 30.29
SD 16.72 97.5% KM (Chebyshev) UCL 41.07
k star 0.24 99% KM (Chebyshev) UCL 62.25
Theta star 52.72
Nu star 5.288 Potential UCLs to Use
AppChi2 1.288    99% KM (Chebyshev) UCL 62.25
   95% Gamma Approximate UCL 52.05
   95% Adjusted Gamma UCL 67.24
Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Tetrachloroethene (q south)

General Statistics
Number of Valid Data 24 Number of Detected Data 9
Number of Distinct Detected Data 8 Number of Non-Detect Data 15

Percent Non-Detects 62.50%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.35E-04 Minimum Detected -7.533
Maximum Detected 1.7 Maximum Detected 0.531
Mean of Detected 0.233 Mean of Detected -4.61
SD of Detected 0.561 SD of Detected 2.773
Minimum Non-Detect 0.004 Minimum Non-Detect -5.521
Maximum Non-Detect 0.0075 Maximum Non-Detect -4.893

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.498 Shapiro Wilk Test Statistic 0.875
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0894 Mean -5.371
SD 0.35 SD 1.749
   95% DL/2 (t) UCL 0.212    95%  H-Stat (DL/2) UCL 0.0628

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -5.624

SD in Log Scale 1.845
Mean in Original Scale 0.0888
SD in Original Scale 0.35
   95% Percentile Bootstrap UCL 0.219
   95% BCA Bootstrap UCL 0.319

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.226 Data appear Lognormal at 5% Significance Level
Theta Star 1.031
nu star 4.074

A-D Test Statistic 1.049 Nonparametric Statistics
5% A-D Critical Value 0.834 Kaplan-Meier (KM) Method
K-S Test Statistic 0.834 Mean 0.0888
5% K-S Critical Value 0.306 SD 0.343
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0742

   95% KM (t) UCL 0.216
Assuming Gamma Distribution    95% KM (z) UCL 0.211
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.211
Minimum 5.35E-04    95% KM (bootstrap t) UCL 3.762
Maximum 1.7    95% KM (BCA) UCL 0.231
Mean 0.243    95% KM (Percentile Bootstrap) UCL 0.221
Median 0.249 95% KM (Chebyshev) UCL 0.412
SD 0.332 97.5% KM (Chebyshev) UCL 0.552
k star 0.49 99% KM (Chebyshev) UCL 0.827
Theta star 0.495
Nu star 23.54 Potential UCLs to Use
AppChi2 13.5    99% KM (Chebyshev) UCL 0.827
   95% Gamma Approximate UCL 0.423
   95% Adjusted Gamma UCL 0.441
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total PCBs (q central)

General Statistics
Number of Valid Data 16 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 11
Number of Missing Values 4 Percent Non-Detects 68.75%

Raw Statistics Log-transformed Statistics
Minimum Detected 1.40E-01 Minimum Detected -1.967
Maximum Detected 2.58 Maximum Detected 0.948
Mean of Detected 8.98E-01 Mean of Detected -0.565
SD of Detected 0.982 SD of Detected 1.082
Minimum Non-Detect 8.99E-02 Minimum Non-Detect -2.409
Maximum Non-Detect 1.70E+00 Maximum Non-Detect 0.531

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.984
5% Shapiro Wilk Critical Value 7.62E-01 5% Shapiro Wilk Critical Value 7.62E-01
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.525 Mean -1.22E+00
SD 0.611 SD 1.219
   95% DL/2 (t) UCL 0.793    95%  H-Stat (DL/2) UCL 1.59E+00

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.86

SD in Log Scale 1.128
Mean in Original Scale 0.346
SD in Original Scale 0.637
   95% Percentile Bootstrap UCL 0.616
   95% BCA Bootstrap UCL 0.779

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.626 Data appear Normal at 5% Significance Level
Theta Star 1.434
nu star 6.262

A-D Test Statistic 0.284 Nonparametric Statistics
5% A-D Critical Value 6.89E-01 Kaplan-Meier (KM) Method
K-S Test Statistic 0.689 Mean 4.34E-01
5% K-S Critical Value 3.63E-01 SD 6.02E-01
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.176

   95% KM (t) UCL 0.743
Assuming Gamma Distribution    95% KM (z) UCL 0.724
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.701
Minimum 0.14    95% KM (bootstrap t) UCL 0.982
Maximum 2.58    95% KM (BCA) UCL 1.082
Mean 1.153    95% KM (Percentile Bootstrap) UCL 0.925
Median 1.21 95% KM (Chebyshev) UCL 1.202
SD 0.749 97.5% KM (Chebyshev) UCL 1.534
k star 1.681 99% KM (Chebyshev) UCL 2.186
Theta star 0.686
Nu star 53.79 Potential UCLs to Use
AppChi2 37.94    95% KM (t) UCL 0.743
   95% Gamma Approximate UCL 1.635    95% KM (Percentile Bootstrap) UCL 0.925
   95% Adjusted Gamma UCL 1.703
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

Total PCBs (q south)

General Statistics
Number of Valid Data 22 Number of Detected Data 16
Number of Distinct Detected Data 16 Number of Non-Detect Data 6
Number of Missing Values 2 Percent Non-Detects 27.27%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.093 Minimum Detected -2.375
Maximum Detected 13.94 Maximum Detected 2.635
Mean of Detected 3.148 Mean of Detected 0.217
SD of Detected 4.382 SD of Detected 1.579
Minimum Non-Detect 0.0965 Minimum Non-Detect -2.338
Maximum Non-Detect 5.3 Maximum Non-Detect 1.668

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.36%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.675 Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 2.47 Mean -0.271
SD 3.905 SD 1.773
   95% DL/2 (t) UCL 3.903    95%  H-Stat (DL/2) UCL 10.61

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.293

SD in Log Scale 1.614
Mean in Original Scale 2.353
SD in Original Scale 3.936
   95% Percentile Bootstrap UCL 3.864
   95% BCA Bootstrap UCL 4.296

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.575 Data appear Gamma Distributed at 5% Significance Level
Theta Star 5.48
nu star 18.39

A-D Test Statistic 0.422 Nonparametric Statistics
5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method
K-S Test Statistic 0.783 Mean 2.378
5% K-S Critical Value 0.225 SD 3.842
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.848

   95% KM (t) UCL 3.837
Assuming Gamma Distribution    95% KM (z) UCL 3.773
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.825
Minimum 1.00E-09    95% KM (bootstrap t) UCL 5.948
Maximum 13.94    95% KM (BCA) UCL 3.921
Mean 2.527    95% KM (Percentile Bootstrap) UCL 3.775
Median 1.111 95% KM (Chebyshev) UCL 6.074
SD 3.902 97.5% KM (Chebyshev) UCL 7.674
k star 0.207 99% KM (Chebyshev) UCL 10.82
Theta star 12.21
Nu star 9.103 Potential UCLs to Use
AppChi2 3.39    95% KM (Chebyshev) UCL 6.074
   95% Gamma Approximate UCL 6.787
   95% Adjusted Gamma UCL 7.342
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

Vanadium (p)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics
Minimum 15 Minimum of Log Data 2.708
Maximum 260 Maximum of Log Data 5.561
Mean 46.55 Mean of log Data 3.409
Median 25 SD of log Data 0.755
SD 71.14
Coefficient of Variation 1.528
Skewness 3.261

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.42 Shapiro Wilk Test Statistic 0.619
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 85.42    95% H-UCL 74.11
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 79.32
   95% Adjusted-CLT UCL 104.4  97.5% Chebyshev (MVUE) UCL 96.77
   95% Modified-t UCL 88.93    99% Chebyshev (MVUE) UCL 131

Gamma Distribution Test Data Distribution
k star (bias corrected) 1.007 Data do not follow a Discernable Distribution (0.05)
Theta Star 46.21
nu star 22.16
Approximate Chi Square Value (.05) 12.46 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 81.82
Adjusted Chi Square Value 11.29    95% Jackknife UCL 85.42

   95% Standard Bootstrap UCL 79.86
Anderson-Darling Test Statistic 2.446    95% Bootstrap-t UCL 586
Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 589.7
Kolmogorov-Smirnov Test Statistic 0.436    95% Percentile Bootstrap UCL 88.73
Kolmogorov-Smirnov 5% Critical Value 0.261    95% BCA Bootstrap UCL 110.8
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 140

97.5% Chebyshev(Mean, Sd) UCL 180.5
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 260
   95% Approximate Gamma UCL 82.79
   95% Adjusted Gamma UCL 91.37

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 140
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

1,2-Dichloroethane (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 5
Number of Missing Values 4 Percent Non-Detects 41.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0014 Minimum Detected -6.571
Maximum Detected 87 Maximum Detected 4.466
Mean of Detected 28.57 Mean of Detected -0.636
SD of Detected 36.77 SD of Detected 5.38
Minimum Non-Detect 0.0049 Minimum Non-Detect -5.319
Maximum Non-Detect 3.4 Maximum Non-Detect 1.224

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.755
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 16.83 Mean -1.913
SD 30.79 SD 4.65
   95% DL/2 (t) UCL 32.79    95%  H-Stat (DL/2) UCL 1.68E+10

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -2.568

SD in Log Scale 4.636
Mean in Original Scale 16.67
SD in Original Scale 30.88
   95% Percentile Bootstrap UCL 32
   95% BCA Bootstrap UCL 37.25

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.202 Data appear Gamma Distributed at 5% Significance Level
Theta Star 141.6
nu star 2.825

A-D Test Statistic 0.768 Nonparametric Statistics
5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method
K-S Test Statistic 0.826 Mean 16.67
5% K-S Critical Value 0.343 SD 29.57
Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.22

   95% KM (t) UCL 33.23
Assuming Gamma Distribution    95% KM (z) UCL 31.83
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.68
Minimum 0.0014    95% KM (bootstrap t) UCL 64.44
Maximum 87    95% KM (BCA) UCL 32.5
Mean 29.91    95% KM (Percentile Bootstrap) UCL 32.75
Median 31.78 95% KM (Chebyshev) UCL 56.86
SD 27.21 97.5% KM (Chebyshev) UCL 74.25
k star 0.278 99% KM (Chebyshev) UCL 108.4
Theta star 107.5
Nu star 6.675 Potential UCLs to Use
AppChi2 1.994    95% KM (BCA) UCL 32.5
   95% Gamma Approximate UCL 100.1
   95% Adjusted Gamma UCL 122.6
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

1,2-Dichloroethene (total) (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 4.80E-04 Minimum Detected -7.642
Maximum Detected 51 Maximum Detected 3.932
Mean of Detected 13.52 Mean of Detected -1.334
SD of Detected 21.52 SD of Detected 5.524
Minimum Non-Detect 0.0094 Minimum Non-Detect -4.667
Maximum Non-Detect 6.8 Maximum Non-Detect 1.917

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.731 Shapiro Wilk Test Statistic 0.815
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.177 Mean -2.528
SD 14.55 SD 4.184
   95% DL/2 (t) UCL 13.72    95%  H-Stat (DL/2) UCL 48461829

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -4.277

SD in Log Scale 4.31
Mean in Original Scale 5.635
SD in Original Scale 14.73
   95% Percentile Bootstrap UCL 13.52
   95% BCA Bootstrap UCL 18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.209 Data appear Gamma Distributed at 5% Significance Level
Theta Star 64.76
nu star 2.088

A-D Test Statistic 0.433 Nonparametric Statistics
5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method
K-S Test Statistic 0.781 Mean 5.73
5% K-S Critical Value 0.39 SD 14.08
Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.548

   95% KM (t) UCL 13.9
Assuming Gamma Distribution    95% KM (z) UCL 13.21
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.36
Minimum 1.00E-09    95% KM (bootstrap t) UCL 32.19
Maximum 51    95% KM (BCA) UCL 17.43
Mean 12.68    95% KM (Percentile Bootstrap) UCL 15.25
Median 10.8 95% KM (Chebyshev) UCL 25.56
SD 13.85 97.5% KM (Chebyshev) UCL 34.13
k star 0.212 99% KM (Chebyshev) UCL 50.99
Theta star 59.96
Nu star 5.076 Potential UCLs to Use
AppChi2 1.188    95% KM (t) UCL 13.9
   95% Gamma Approximate UCL 54.21
   95% Adjusted Gamma UCL 69.33
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls 4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls 4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

1,2,4-Trichlorobenzene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 8
Number of Missing Values 4 Percent Non-Detects 61.54%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 23 Maximum Detected 3.135
Mean of Detected 11.23 Mean of Detected 1.217
SD of Detected 10.58 SD of Detected 2.741
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 26 Maximum Non-Detect 3.258

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.771
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.425 Mean -0.203
SD 8.49 SD 2.268
   95% DL/2 (t) UCL 9.622    95%  H-Stat (DL/2) UCL 216.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.3

SD in Log Scale 2.725
Mean in Original Scale 4.371
SD in Original Scale 8.317
   95% Percentile Bootstrap UCL 8.325
   95% BCA Bootstrap UCL 9.618

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.343 Data appear Normal at 5% Significance Level
Theta Star 32.7
nu star 3.433

A-D Test Statistic 0.462 Nonparametric Statistics
5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method
K-S Test Statistic 0.71 Mean 4.695
5% K-S Critical Value 0.371 SD 8.235
Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.658

   95% KM (t) UCL 9.432
Assuming Gamma Distribution    95% KM (z) UCL 9.067
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.982
Minimum 0.03    95% KM (bootstrap t) UCL 12.76
Maximum 23    95% KM (BCA) UCL 22.15
Mean 12.16    95% KM (Percentile Bootstrap) UCL 12
Median 11.28 95% KM (Chebyshev) UCL 16.28
SD 6.736 97.5% KM (Chebyshev) UCL 21.29
k star 0.952 99% KM (Chebyshev) UCL 31.14
Theta star 12.77
Nu star 24.76 Potential UCLs to Use
AppChi2 14.43    95% KM (t) UCL 9.432
   95% Gamma Approximate UCL 20.86    95% KM (Percentile Bootstrap) UCL 12
   95% Adjusted Gamma UCL 22.61
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

1,4-Dichlorobenzene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 53.85%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.046 Minimum Detected -3.079
Maximum Detected 47 Maximum Detected 3.85
Mean of Detected 19.42 Mean of Detected 1.755
SD of Detected 21.3 SD of Detected 2.559
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.54%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.811
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9.069 Mean -0.0587
SD 16.99 SD 2.405
   95% DL/2 (t) UCL 17.46    95%  H-Stat (DL/2) UCL 223

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.577

SD in Log Scale 2.857
Mean in Original Scale 9.016
SD in Original Scale 17.02
   95% Percentile Bootstrap UCL 16.76
   95% BCA Bootstrap UCL 20

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.372 Data appear Gamma Distributed at 5% Significance Level
Theta Star 52.23
nu star 4.461

A-D Test Statistic 0.377 Nonparametric Statistics
5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method
K-S Test Statistic 0.735 Mean 8.986
5% K-S Critical Value 0.348 SD 16.36
Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.972

   95% KM (t) UCL 17.85
Assuming Gamma Distribution    95% KM (z) UCL 17.16
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.62
Minimum 0.046    95% KM (bootstrap t) UCL 35.2
Maximum 47    95% KM (BCA) UCL 21.47
Mean 19.38    95% KM (Percentile Bootstrap) UCL 18.82
Median 18.89 95% KM (Chebyshev) UCL 30.66
SD 13.85 97.5% KM (Chebyshev) UCL 40.03
k star 0.839 99% KM (Chebyshev) UCL 58.45
Theta star 23.1
Nu star 21.81 Potential UCLs to Use
AppChi2 12.19    95% KM (t) UCL 17.85
   95% Gamma Approximate UCL 34.65
   95% Adjusted Gamma UCL 37.79
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

1,4-Dichlorobenzene (p)

General Statistics
Number of Valid Data 33 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 24
Number of Missing Values 14 Percent Non-Detects 72.73%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.033 Minimum Detected -3.411
Maximum Detected 160 Maximum Detected 5.075
Mean of Detected 29.92 Mean of Detected 0.782
SD of Detected 53.97 SD of Detected 3.029
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 2000 Maximum Non-Detect 7.601

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.648 Shapiro Wilk Test Statistic 0.924
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 70.25 Mean 0.524
SD 241.7 SD 2.55
   95% DL/2 (t) UCL 141.5    95%  H-Stat (DL/2) UCL 431.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.872

SD in Log Scale 2.445
Mean in Original Scale 8.239
SD in Original Scale 30.16
   95% Percentile Bootstrap UCL 17.95
   95% BCA Bootstrap UCL 24.41

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.253 Data appear Gamma Distributed at 5% Significance Level
Theta Star 118.2
nu star 4.554

A-D Test Statistic 0.531 Nonparametric Statistics
5% A-D Critical Value 0.819 Kaplan-Meier (KM) Method
K-S Test Statistic 0.819 Mean 8.83
5% K-S Critical Value 0.303 SD 30.55
Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.821

   95% KM (t) UCL 18.69
Assuming Gamma Distribution    95% KM (z) UCL 18.41
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.29
Minimum 0.033    95% KM (bootstrap t) UCL 41.3
Maximum 160    95% KM (BCA) UCL 20.4
Mean 34.8    95% KM (Percentile Bootstrap) UCL 19.09
Median 29.08 95% KM (Chebyshev) UCL 34.21
SD 30.33 97.5% KM (Chebyshev) UCL 45.19
k star 0.728 99% KM (Chebyshev) UCL 66.75
Theta star 47.78
Nu star 48.07 Potential UCLs to Use
AppChi2 33.16    95% KM (t) UCL 18.69
   95% Gamma Approximate UCL 50.45
   95% Adjusted Gamma UCL 51.44
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

1,4-Dichlorobenzene (q central)

General Statistics
Number of Valid Data 45 Number of Detected Data 14
Number of Distinct Detected Data 11 Number of Non-Detect Data 31
Number of Missing Values 5 Percent Non-Detects 68.89%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.045 Minimum Detected -3.101
Maximum Detected 24 Maximum Detected 3.178
Mean of Detected 2.648 Mean of Detected -0.93
SD of Detected 6.373 SD of Detected 1.894
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 3.9 Maximum Non-Detect 1.361

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.56%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.466 Shapiro Wilk Test Statistic 0.842
5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.088 Mean -1.18
SD 3.642 SD 1.189
   95% DL/2 (t) UCL 2.001    95%  H-Stat (DL/2) UCL 1.364

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.55

SD in Log Scale 1.186
Mean in Original Scale 0.948
SD in Original Scale 3.653
   95% Percentile Bootstrap UCL 1.957
   95% BCA Bootstrap UCL 2.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.325 Data do not follow a Discernable Distribution (0.05)
Theta Star 8.154
nu star 9.094

A-D Test Statistic 1.681 Nonparametric Statistics
5% A-D Critical Value 0.822 Kaplan-Meier (KM) Method
K-S Test Statistic 0.822 Mean 0.931
5% K-S Critical Value 0.246 SD 3.618
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.56

   95% KM (t) UCL 1.872
Assuming Gamma Distribution    95% KM (z) UCL 1.852
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.848
Minimum 0.045    95% KM (bootstrap t) UCL 6.4
Maximum 24    95% KM (BCA) UCL 1.976
Mean 2.679    95% KM (Percentile Bootstrap) UCL 1.966
Median 2.792 95% KM (Chebyshev) UCL 3.373
SD 3.486 97.5% KM (Chebyshev) UCL 4.43
k star 0.91 99% KM (Chebyshev) UCL 6.506
Theta star 2.943
Nu star 81.92 Potential UCLs to Use
AppChi2 62.07    95% KM (Chebyshev) UCL 3.373
   95% Gamma Approximate UCL 3.536
   95% Adjusted Gamma UCL 3.569
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

2,4-Dichlorophenol (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 24
Number of Missing Values 7 Percent Non-Detects 82.76%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 270 Maximum Detected 5.598
Mean of Detected 67.79 Mean of Detected 1.466
SD of Detected 116.4 SD of Detected 3.586
Minimum Non-Detect 0.35 Minimum Non-Detect -1.05
Maximum Non-Detect 21 Maximum Non-Detect 3.045

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.10%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.701 Shapiro Wilk Test Statistic 0.968
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 12.52 Mean -0.512
SD 50.96 SD 1.929
   95% DL/2 (t) UCL 28.62    95%  H-Stat (DL/2) UCL 10.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.152

SD in Log Scale 2.699
Mean in Original Scale 11.71
SD in Original Scale 51.12
   95% Percentile Bootstrap UCL 30.2
   95% BCA Bootstrap UCL 41.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.236 Data appear Gamma Distributed at 5% Significance Level
Theta Star 287
nu star 2.362

A-D Test Statistic 0.258 Nonparametric Statistics
5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method
K-S Test Statistic 0.755 Mean 11.74
5% K-S Critical Value 0.384 SD 50.22
Data appear Gamma Distributed at 5% Significance Level SE of Mean 10.43

   95% KM (t) UCL 29.47
Assuming Gamma Distribution    95% KM (z) UCL 28.89
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.21
Minimum 1.00E-09    95% KM (bootstrap t) UCL 678.1
Maximum 310.6    95% KM (BCA) UCL 72.07
Mean 81.39    95% KM (Percentile Bootstrap) UCL 37.36
Median 42 95% KM (Chebyshev) UCL 57.19
SD 95.32 97.5% KM (Chebyshev) UCL 76.85
k star 0.164 99% KM (Chebyshev) UCL 115.5
Theta star 497
Nu star 9.498 Potential UCLs to Use
AppChi2 3.631    95% KM (t) UCL 29.47
   95% Gamma Approximate UCL 212.9
   95% Adjusted Gamma UCL 226.3
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

2,4-Dichlorophenol (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 6
Number of Missing Values 4 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 3500 Maximum Detected 8.161
Mean of Detected 654.7 Mean of Detected 2.948
SD of Detected 1397 SD of Detected 4.413
Minimum Non-Detect 0.35 Minimum Non-Detect -1.05
Maximum Non-Detect 0.39 Maximum Non-Detect -0.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.92
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 327.5 Mean 0.625
SD 1002 SD 3.839
   95% DL/2 (t) UCL 847    95%  H-Stat (DL/2) UCL 41970340

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.418

SD in Log Scale 4.04
Mean in Original Scale 327.5
SD in Original Scale 1002
   95% Percentile Bootstrap UCL 897.6
   95% BCA Bootstrap UCL 1225

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.215 Data appear Gamma Distributed at 5% Significance Level
Theta Star 3051
nu star 2.575

A-D Test Statistic 0.272 Nonparametric Statistics
5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method
K-S Test Statistic 0.8 Mean 327.4
5% K-S Critical Value 0.363 SD 959.6
Data appear Gamma Distributed at 5% Significance Level SE of Mean 303.4

   95% KM (t) UCL 872.4
Assuming Gamma Distribution    95% KM (z) UCL 826.6
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 847
Minimum 0.03    95% KM (bootstrap t) UCL 9222
Maximum 3500    95% KM (BCA) UCL 909.6
Mean 680.9    95% KM (Percentile Bootstrap) UCL 902.5
Median 534.7 95% KM (Chebyshev) UCL 1650
SD 952.3 97.5% KM (Chebyshev) UCL 2222
k star 0.334 99% KM (Chebyshev) UCL 3347
Theta star 2039
Nu star 8.015 Potential UCLs to Use
AppChi2 2.744    95% KM (t) UCL 872.4
   95% Gamma Approximate UCL 1989
   95% Adjusted Gamma UCL 2377
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

2,4,6-Trichlorophenol (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 8
Number of Missing Values 4 Percent Non-Detects 61.54%

Raw Statistics Log-transformed Statistics
Minimum Detected 1.1 Minimum Detected 0.0953
Maximum Detected 6.9 Maximum Detected 1.932
Mean of Detected 3.5 Mean of Detected 1.029
SD of Detected 2.509 SD of Detected 0.763
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.54%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.932
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.468 Mean -0.599
SD 2.212 SD 1.41
   95% DL/2 (t) UCL 2.562    95%  H-Stat (DL/2) UCL 3.142

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.563

SD in Log Scale 1.438
Mean in Original Scale 1.491
SD in Original Scale 2.199
   95% Percentile Bootstrap UCL 2.532
   95% BCA Bootstrap UCL 2.846

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.087 Data appear Normal at 5% Significance Level
Theta Star 3.219
nu star 10.87

A-D Test Statistic 0.355 Nonparametric Statistics
5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method
K-S Test Statistic 0.684 Mean 2.023
5% K-S Critical Value 0.36 SD 1.817
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.563

   95% KM (t) UCL 3.027
Assuming Gamma Distribution    95% KM (z) UCL 2.95
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.903
Minimum 1.1    95% KM (bootstrap t) UCL 4.877
Maximum 6.9    95% KM (BCA) UCL 5.515
Mean 3.543    95% KM (Percentile Bootstrap) UCL 3.438
Median 3.572 95% KM (Chebyshev) UCL 4.479
SD 1.471 97.5% KM (Chebyshev) UCL 5.541
k star 4.518 99% KM (Chebyshev) UCL 7.628
Theta star 0.784
Nu star 117.5 Potential UCLs to Use
AppChi2 93.45    95% KM (t) UCL 3.027
   95% Gamma Approximate UCL 4.454    95% KM (Percentile Bootstrap) UCL 3.438
   95% Adjusted Gamma UCL 4.604
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

2,4,6-Trichlorophenol (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.1 Minimum Detected -2.303
Maximum Detected 650 Maximum Detected 6.477
Mean of Detected 176 Mean of Detected 3.299
SD of Detected 269.4 SD of Detected 3.361
Minimum Non-Detect 0.35 Minimum Non-Detect -1.05
Maximum Non-Detect 0.39 Maximum Non-Detect -0.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.866
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 73.45 Mean 0.388
SD 186 SD 3.273
   95% DL/2 (t) UCL 169.9    95%  H-Stat (DL/2) UCL 275150

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.164

SD in Log Scale 3.538
Mean in Original Scale 73.46
SD in Original Scale 186
   95% Percentile Bootstrap UCL 174.3
   95% BCA Bootstrap UCL 231.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.277 Data appear Gamma Distributed at 5% Significance Level
Theta Star 636.5
nu star 2.765

A-D Test Statistic 0.24 Nonparametric Statistics
5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method
K-S Test Statistic 0.731 Mean 73.4
5% K-S Critical Value 0.378 SD 178.1
Data appear Gamma Distributed at 5% Significance Level SE of Mean 57.48

   95% KM (t) UCL 176.6
Assuming Gamma Distribution    95% KM (z) UCL 167.9
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 162.7
Minimum 0.1    95% KM (bootstrap t) UCL 394
Maximum 650    95% KM (BCA) UCL 252.8
Mean 175.4    95% KM (Percentile Bootstrap) UCL 190
Median 168.5 95% KM (Chebyshev) UCL 323.9
SD 162.7 97.5% KM (Chebyshev) UCL 432.4
k star 0.629 99% KM (Chebyshev) UCL 645.3
Theta star 279
Nu star 15.09 Potential UCLs to Use
AppChi2 7.327    95% KM (t) UCL 176.6
   95% Gamma Approximate UCL 361.4
   95% Adjusted Gamma UCL 406.3
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

2-Methylnaphthalene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 6
Number of Missing Values 4 Percent Non-Detects 46.15%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.038 Minimum Detected -3.27
Maximum Detected 29.5 Maximum Detected 3.384
Mean of Detected 11.23 Mean of Detected 1.061
SD of Detected 11.03 SD of Detected 2.629
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.54%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.825
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.136 Mean -0.174
SD 9.673 SD 2.32
   95% DL/2 (t) UCL 10.92    95%  H-Stat (DL/2) UCL 134.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.437

SD in Log Scale 2.538
Mean in Original Scale 6.104
SD in Original Scale 9.694
   95% Percentile Bootstrap UCL 10.62
   95% BCA Bootstrap UCL 11.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.365 Data appear Normal at 5% Significance Level
Theta Star 30.75
nu star 5.111

A-D Test Statistic 0.48 Nonparametric Statistics
5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method
K-S Test Statistic 0.756 Mean 6.086
5% K-S Critical Value 0.328 SD 9.326
Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.794

   95% KM (t) UCL 11.07
Assuming Gamma Distribution    95% KM (z) UCL 10.68
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.88
Minimum 0.038    95% KM (bootstrap t) UCL 13.25
Maximum 29.5    95% KM (BCA) UCL 13.62
Mean 11.2    95% KM (Percentile Bootstrap) UCL 11.85
Median 11.12 95% KM (Chebyshev) UCL 18.26
SD 7.805 97.5% KM (Chebyshev) UCL 23.53
k star 0.675 99% KM (Chebyshev) UCL 33.88
Theta star 16.61
Nu star 17.54 Potential UCLs to Use
AppChi2 9.061    95% KM (t) UCL 11.07
   95% Gamma Approximate UCL 21.69    95% KM (Percentile Bootstrap) UCL 11.85
   95% Adjusted Gamma UCL 23.96
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

4-Chloroaniline (p)

General Statistics
Number of Valid Data 33 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 26
Number of Missing Values 14 Percent Non-Detects 78.79%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.22 Minimum Detected -1.514
Maximum Detected 930 Maximum Detected 6.835
Mean of Detected 138.3 Mean of Detected 1.42
SD of Detected 349.2 SD of Detected 2.944
Minimum Non-Detect 0.75 Minimum Non-Detect -0.288
Maximum Non-Detect 4000 Maximum Non-Detect 8.294

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.472 Shapiro Wilk Test Statistic 0.872
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 92.78 Mean 0.804
SD 378.5 SD 2.152
   95% DL/2 (t) UCL 204.4    95%  H-Stat (DL/2) UCL 141.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -0.364

SD in Log Scale 1.662
Mean in Original Scale 29.74
SD in Original Scale 161.7
   95% Percentile Bootstrap UCL 85.65
   95% BCA Bootstrap UCL 114.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.214 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 645.5
nu star 3

A-D Test Statistic 0.942 Nonparametric Statistics
5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method
K-S Test Statistic 0.818 Mean 30.69
5% K-S Critical Value 0.341 SD 161.6
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 30.85

   95% KM (t) UCL 82.95
Assuming Gamma Distribution    95% KM (z) UCL 81.44
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 79.87
Minimum 1.00E-09    95% KM (bootstrap t) UCL 1825
Maximum 930    95% KM (BCA) UCL 89.84
Mean 140.6    95% KM (Percentile Bootstrap) UCL 87.95
Median 148 95% KM (Chebyshev) UCL 165.2
SD 155.4 97.5% KM (Chebyshev) UCL 223.4
k star 0.41 99% KM (Chebyshev) UCL 337.7
Theta star 342.9
Nu star 27.06 Potential UCLs to Use
AppChi2 16.2    95% KM (t) UCL 82.95
   95% Gamma Approximate UCL 234.9
   95% Adjusted Gamma UCL 241.3
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

4,4'-DDT (p)

General Statistics
Number of Valid Data 24 Number of Detected Data 13
Number of Distinct Detected Data 13 Number of Non-Detect Data 11
Number of Missing Values 23 Percent Non-Detects 45.83%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0081 Minimum Detected -4.816
Maximum Detected 14 Maximum Detected 2.639
Mean of Detected 1.503 Mean of Detected -1.692
SD of Detected 3.798 SD of Detected 227.20%
Minimum Non-Detect 0.019 Minimum Non-Detect -3.963
Maximum Non-Detect 4.5 Maximum Non-Detect 1.504

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.83%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.431 Shapiro Wilk Test Statistic 0.953
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.031 Mean -1.911
SD 2.838 SD 2.047
   95% DL/2 (t) UCL 2.024    95%  H-Stat (DL/2) UCL 7.491

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -2.584

SD in Log Scale 1.985
Mean in Original Scale 0.831
SD in Original Scale 2.843
   95% Percentile Bootstrap UCL 1.962
   95% BCA Bootstrap UCL 2.537

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.301 Data appear Gamma Distributed at 5% Significance Level
Theta Star 4.997
nu star 7.819

A-D Test Statistic 0.745 Nonparametric Statistics
5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method
K-S Test Statistic 0.825 Mean 0.858
5% K-S Critical Value 0.256 SD 2.782
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.593

   95% KM (t) UCL 1.874
Assuming Gamma Distribution    95% KM (z) UCL 1.833
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.855
Minimum 0.0081    95% KM (bootstrap t) UCL 5.772
Maximum 14    95% KM (BCA) UCL 2.047
Mean 1.495    95% KM (Percentile Bootstrap) UCL 2.02
Median 1.243 95% KM (Chebyshev) UCL 3.441
SD 2.761 97.5% KM (Chebyshev) UCL 4.558
k star 0.488 99% KM (Chebyshev) UCL 6.753
Theta star 3.064
Nu star 23.43 Potential UCLs to Use
AppChi2 13.42    95% KM (BCA) UCL 2.047
   95% Gamma Approximate UCL 2.612
   95% Adjusted Gamma UCL 2.72
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls 4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls 4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Aldrin (q south)

General Statistics
Number of Valid Data 41 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 36
Number of Missing Values 8 Percent Non-Detects 87.80%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0011 Minimum Detected -6.812
Maximum Detected 0.3 Maximum Detected -1.204
Mean of Detected 0.129 Mean of Detected -3.522
SD of Detected 0.131 SD of Detected 2.662
Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.56%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.812
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0251 Mean -5.394
SD 0.0608 SD 1.717
   95% DL/2 (t) UCL 0.0411    95%  H-Stat (DL/2) UCL 0.0436

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -6.777

SD in Log Scale 1.725
Mean in Original Scale 0.0166
SD in Original Scale 0.0591
   95% Percentile Bootstrap UCL 0.0322
   95% BCA Bootstrap UCL 0.0393

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.309 Data appear Normal at 5% Significance Level
Theta Star 0.416
nu star 3.095

A-D Test Statistic 0.535 Nonparametric Statistics
5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method
K-S Test Statistic 0.719 Mean 0.0169
5% K-S Critical Value 0.374 SD 0.0586
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0103

   95% KM (t) UCL 0.0342
Assuming Gamma Distribution    95% KM (z) UCL 0.0338
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0316
Minimum 0.0011    95% KM (bootstrap t) UCL 0.0358
Maximum 0.3    95% KM (BCA) UCL 0.214
Mean 0.131    95% KM (Percentile Bootstrap) UCL 0.148
Median 0.13 95% KM (Chebyshev) UCL 0.0618
SD 0.0418 97.5% KM (Chebyshev) UCL 0.0812
k star 2.726 99% KM (Chebyshev) UCL 0.119
Theta star 0.0482
Nu star 223.5 Potential UCLs to Use
AppChi2 189.9    95% KM (t) UCL 0.0342
   95% Gamma Approximate UCL 0.154    95% KM (Percentile Bootstrap) UCL 0.148
   95% Adjusted Gamma UCL 0.155
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Antimony (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 20
Number of Distinct Detected Data 19 Number of Non-Detect Data 9
Number of Missing Values 7 Percent Non-Detects 31.03%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.54 Minimum Detected -0.616
Maximum Detected 84 Maximum Detected 4.431
Mean of Detected 7.584 Mean of Detected 0.748
SD of Detected 19.02 SD of Detected 1.347
Minimum Non-Detect 1.8 Minimum Non-Detect 0.588
Maximum Non-Detect 3.2 Maximum Non-Detect 1.163

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.31%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.407 Shapiro Wilk Test Statistic 0.833
5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.58 Mean 0.549
SD 15.96 SD 1.153
   95% DL/2 (t) UCL 10.62    95%  H-Stat (DL/2) UCL 6.047

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.56

SD in Log Scale 1.152
Mean in Original Scale 5.597
SD in Original Scale 15.95
   95% Percentile Bootstrap UCL 10.93
   95% BCA Bootstrap UCL 14.75

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.456 Data do not follow a Discernable Distribution (0.05)
Theta Star 16.63
nu star 18.24

A-D Test Statistic 2.568 Nonparametric Statistics
5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method
K-S Test Statistic 0.803 Mean 5.556
5% K-S Critical Value 0.205 SD 15.69
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.99

   95% KM (t) UCL 10.64
Assuming Gamma Distribution    95% KM (z) UCL 10.47
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.6
Minimum 0.54    95% KM (bootstrap t) UCL 38.73
Maximum 84    95% KM (BCA) UCL 11.67
Mean 7.645    95% KM (Percentile Bootstrap) UCL 11.36
Median 3.8 95% KM (Chebyshev) UCL 18.59
SD 15.67 97.5% KM (Chebyshev) UCL 24.23
k star 0.639 99% KM (Chebyshev) UCL 35.3
Theta star 11.96
Nu star 37.06 Potential UCLs to Use
AppChi2 24.13  97.5% KM (Chebyshev) UCL 24.23
   95% Gamma Approximate UCL 11.74
   95% Adjusted Gamma UCL 12.06
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Antimony (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 28
Number of Distinct Detected Data 27 Number of Non-Detect Data 17
Number of Missing Values 4 Percent Non-Detects 37.78%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.52 Minimum Detected -0.654
Maximum Detected 47 Maximum Detected 3.85
Mean of Detected 10.48 Mean of Detected 1.586
SD of Detected 13.01 SD of Detected 1.308
Minimum Non-Detect 1.9 Minimum Non-Detect 0.642
Maximum Non-Detect 2.7 Maximum Non-Detect 0.993

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.959
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.958 Mean 1.037
SD 11.17 SD 1.25
   95% DL/2 (t) UCL 9.756    95%  H-Stat (DL/2) UCL 8.155

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 1.008

SD in Log Scale 1.303
Mean in Original Scale 6.966
SD in Original Scale 11.17
   95% Percentile Bootstrap UCL 9.757
   95% BCA Bootstrap UCL 10.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.72 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 14.56
nu star 40.32

A-D Test Statistic 0.845 Nonparametric Statistics
5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method
K-S Test Statistic 0.783 Mean 6.981
5% K-S Critical Value 0.172 SD 11.04
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.678

   95% KM (t) UCL 9.799
Assuming Gamma Distribution    95% KM (z) UCL 9.74
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.781
Minimum 0.52    95% KM (bootstrap t) UCL 10.79
Maximum 47    95% KM (BCA) UCL 9.672
Mean 10.01    95% KM (Percentile Bootstrap) UCL 9.74
Median 6.742 95% KM (Chebyshev) UCL 14.29
SD 10.39 97.5% KM (Chebyshev) UCL 17.46
k star 1.077 99% KM (Chebyshev) UCL 23.67
Theta star 9.29
Nu star 96.96 Potential UCLs to Use
AppChi2 75.24    95% KM (BCA) UCL 9.672
   95% Gamma Approximate UCL 12.9
   95% Adjusted Gamma UCL 13.01
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Arsenic (o)

General Statistics
Number of Valid Observations 14 Number of Distinct Observations 11
Number of Missing Values 3

Raw Statistics Log-transformed Statistics
Minimum 4.4 Minimum of Log Data 1.482
Maximum 160 Maximum of Log Data 5.075
Mean 18.71 Mean of log Data 2.119
Median 5.85 SD of log Data 0.988
SD 41.12
Coefficient of Variation 2.198
Skewness 3.609

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.387 Shapiro Wilk Test Statistic 0.646
Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 38.17    95% H-UCL 28.95
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 29.03
   95% Adjusted-CLT UCL 48.11  97.5% Chebyshev (MVUE) UCL 36.01
   95% Modified-t UCL 39.93    99% Chebyshev (MVUE) UCL 49.7

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.629 Data do not follow a Discernable Distribution (0.05)
Theta Star 29.74
nu star 17.61
Approximate Chi Square Value (.05) 9.113 Nonparametric Statistics
Adjusted Level of Significance 0.0312    95% CLT UCL 36.78
Adjusted Chi Square Value 8.312    95% Jackknife UCL 38.17

   95% Standard Bootstrap UCL 35.91
Anderson-Darling Test Statistic 2.854    95% Bootstrap-t UCL 222.5
Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 194.3
Kolmogorov-Smirnov Test Statistic 0.4    95% Percentile Bootstrap UCL 39.55
Kolmogorov-Smirnov 5% Critical Value 0.238    95% BCA Bootstrap UCL 51.72
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 66.61

97.5% Chebyshev(Mean, Sd) UCL 87.33
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 128
   95% Approximate Gamma UCL 36.16
   95% Adjusted Gamma UCL 39.64

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 66.61
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Arsenic (p)

General Statistics
Number of Valid Data 35 Number of Detected Data 34
Number of Distinct Detected Data 24 Number of Non-Detect Data 1
Number of Missing Values 12 Percent Non-Detects 2.86%

Raw Statistics Log-transformed Statistics
Minimum Detected 1.6 Minimum Detected 0.47
Maximum Detected 27 Maximum Detected 3.296
Mean of Detected 10.93 Mean of Detected 2.173
SD of Detected 6.319 SD of Detected 0.753
Minimum Non-Detect 0.95 Minimum Non-Detect -0.0513
Maximum Non-Detect 0.95 Maximum Non-Detect -0.0513

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.895
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 10.63 Mean 2.09
SD 6.472 SD 0.89
   95% DL/2 (t) UCL 12.48    95%  H-Stat (DL/2) UCL 15.85

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 10.56 Mean in Log Scale 2.121
SD 6.514 SD in Log Scale 0.803
   95% MLE (t) UCL 12.43 Mean in Original Scale 10.66
   95% MLE (Tiku) UCL 12.4 SD in Original Scale 6.43

   95% Percentile Bootstrap UCL 12.46
   95% BCA Bootstrap UCL 12.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.243 Data appear Normal at 5% Significance Level
Theta Star 4.874
nu star 152.5

A-D Test Statistic 0.777 Nonparametric Statistics
5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method
K-S Test Statistic 0.757 Mean 10.67
5% K-S Critical Value 0.153 SD 6.33
Data not Gamma Distributed at 5% Significance Level SE of Mean 1.086

   95% KM (t) UCL 12.5
Assuming Gamma Distribution    95% KM (z) UCL 12.45
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.5
Minimum 1.00E-09    95% KM (bootstrap t) UCL 12.68
Maximum 27    95% KM (BCA) UCL 12.47
Mean 10.62    95% KM (Percentile Bootstrap) UCL 12.43
Median 12 95% KM (Chebyshev) UCL 15.4
SD 6.494 97.5% KM (Chebyshev) UCL 17.45
k star 0.672 99% KM (Chebyshev) UCL 21.47
Theta star 15.81
Nu star 47.03 Potential UCLs to Use
AppChi2 32.3    95% KM (t) UCL 12.5
   95% Gamma Approximate UCL 15.47    95% KM (Percentile Bootstrap) UCL 12.43
   95% Adjusted Gamma UCL 15.75
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Arsenic (q central)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 37
Number of Missing Values 5

Raw Statistics Log-transformed Statistics
Minimum 1.1 Minimum of Log Data 0.0953
Maximum 100 Maximum of Log Data 4.605
Mean 17.77 Mean of log Data 2.079
Median 5.9 SD of log Data 1.195
SD 26.81
Coefficient of Variation 1.509
Skewness 2.054

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.903
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 24.48    95% H-UCL 25.85
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 31.08
   95% Adjusted-CLT UCL 25.65  97.5% Chebyshev (MVUE) UCL 37.64
   95% Modified-t UCL 24.69    99% Chebyshev (MVUE) UCL 50.53

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.714 Data do not follow a Discernable Distribution (0.05)
Theta Star 24.87
nu star 64.3
Approximate Chi Square Value (.05) 46.85 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 24.34
Adjusted Chi Square Value 46.36    95% Jackknife UCL 24.48

   95% Standard Bootstrap UCL 24.32
Anderson-Darling Test Statistic 3.657    95% Bootstrap-t UCL 26.87
Anderson-Darling 5% Critical Value 0.79    95% Hall's Bootstrap UCL 24.71
Kolmogorov-Smirnov Test Statistic 0.274    95% Percentile Bootstrap UCL 24.61
Kolmogorov-Smirnov 5% Critical Value 0.137    95% BCA Bootstrap UCL 26.01
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 35.19

97.5% Chebyshev(Mean, Sd) UCL 42.72
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 57.53
   95% Approximate Gamma UCL 24.39
   95% Adjusted Gamma UCL 24.65

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 57.53
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Arsenic (q north)

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 25
Number of Missing Values 7

Raw Statistics Log-transformed Statistics
Minimum 2.3 Minimum of Log Data 0.833
Maximum 100 Maximum of Log Data 4.605
Mean 12.94 Mean of log Data 2.138
Median 8.9 SD of log Data 0.815
SD 18.52
Coefficient of Variation 1.432
Skewness 4.07

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.939
Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 18.79    95% H-UCL 16.69
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.15
   95% Adjusted-CLT UCL 21.37  97.5% Chebyshev (MVUE) UCL 23.83
   95% Modified-t UCL 19.22    99% Chebyshev (MVUE) UCL 31.05

Gamma Distribution Test Data Distribution
k star (bias corrected) 1.212 Data appear Lognormal at 5% Significance Level
Theta Star 10.68
nu star 70.28
Approximate Chi Square Value (.05) 51.98 Nonparametric Statistics
Adjusted Level of Significance 0.0407    95% CLT UCL 18.6
Adjusted Chi Square Value 51.04    95% Jackknife UCL 18.79

   95% Standard Bootstrap UCL 18.51
Anderson-Darling Test Statistic 1.622    95% Bootstrap-t UCL 29.74
Anderson-Darling 5% Critical Value 0.767    95% Hall's Bootstrap UCL 40.48
Kolmogorov-Smirnov Test Statistic 0.213    95% Percentile Bootstrap UCL 18.77
Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 22.17
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 27.93

97.5% Chebyshev(Mean, Sd) UCL 34.42
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 47.16
   95% Approximate Gamma UCL 17.49
   95% Adjusted Gamma UCL 17.81

Potential UCL to Use Use 95% H-UCL 16.69
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Arsenic (q south)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 39
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 2 Minimum of Log Data 0.693
Maximum 36 Maximum of Log Data 3.584
Mean 11.29 Mean of log Data 2.177
Median 8.3 SD of log Data 0.702
SD 8.593
Coefficient of Variation 0.761
Skewness 1.483

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.971
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 13.44    95% H-UCL 14.01
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.81
   95% Adjusted-CLT UCL 13.7  97.5% Chebyshev (MVUE) UCL 19.23
   95% Modified-t UCL 13.49    99% Chebyshev (MVUE) UCL 23.99

Gamma Distribution Test Data Distribution
k star (bias corrected) 2.051 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 5.504
nu star 184.6
Approximate Chi Square Value (.05) 154.2 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 13.39
Adjusted Chi Square Value 153.2    95% Jackknife UCL 13.44

   95% Standard Bootstrap UCL 13.36
Anderson-Darling Test Statistic 0.82    95% Bootstrap-t UCL 13.83
Anderson-Darling 5% Critical Value 0.76    95% Hall's Bootstrap UCL 13.93
Kolmogorov-Smirnov Test Statistic 0.122    95% Percentile Bootstrap UCL 13.48
Kolmogorov-Smirnov 5% Critical Value 0.133    95% BCA Bootstrap UCL 13.7
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.87

97.5% Chebyshev(Mean, Sd) UCL 19.29
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24.03
   95% Approximate Gamma UCL 13.52
   95% Adjusted Gamma UCL 13.6

Potential UCL to Use Use 95% Approximate Gamma UCL 13.52
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Arsenic (r)

General Statistics
Number of Valid Observations 12 Number of Distinct Observations 11
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 2.5 Minimum of Log Data 0.916
Maximum 12 Maximum of Log Data 2.485
Mean 6.117 Mean of log Data 1.745
Median 6.15 SD of log Data 0.386
SD 2.328
Coefficient of Variation 0.381
Skewness 1.208

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.93
Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 7.323    95% H-UCL 7.802
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.156
   95% Adjusted-CLT UCL 7.472  97.5% Chebyshev (MVUE) UCL 10.46
   95% Modified-t UCL 7.362    99% Chebyshev (MVUE) UCL 13.04

Gamma Distribution Test Data Distribution
k star (bias corrected) 5.896 Data appear Normal at 5% Significance Level
Theta Star 1.037
nu star 141.5
Approximate Chi Square Value (.05) 115 Nonparametric Statistics
Adjusted Level of Significance 0.029    95% CLT UCL 7.222
Adjusted Chi Square Value 111.4    95% Jackknife UCL 7.323

   95% Standard Bootstrap UCL 7.169
Anderson-Darling Test Statistic 0.458    95% Bootstrap-t UCL 7.556
Anderson-Darling 5% Critical Value 0.731    95% Hall's Bootstrap UCL 9.215
Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 7.192
Kolmogorov-Smirnov 5% Critical Value 0.246    95% BCA Bootstrap UCL 7.45
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.046

97.5% Chebyshev(Mean, Sd) UCL 10.31
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.8
   95% Approximate Gamma UCL 7.525
   95% Adjusted Gamma UCL 7.771

Potential UCL to Use Use 95% Student's-t UCL 7.323
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Barium (q north)

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 27
Number of Missing Values 7

Raw Statistics Log-transformed Statistics
Minimum 17 Minimum of Log Data 2.833
Maximum 7200 Maximum of Log Data 8.882
Mean 780.7 Mean of log Data 5.191
Median 120 SD of log Data 1.546
SD 1807
Coefficient of Variation 2.315
Skewness 3.086

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.455 Shapiro Wilk Test Statistic 0.904
Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 1352    95% H-UCL 1504
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1414
   95% Adjusted-CLT UCL 1538  97.5% Chebyshev (MVUE) UCL 1790
   95% Modified-t UCL 1384    99% Chebyshev (MVUE) UCL 2527

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.418 Data do not follow a Discernable Distribution (0.05)
Theta Star 1866
nu star 24.26
Approximate Chi Square Value (.05) 14.05 Nonparametric Statistics
Adjusted Level of Significance 0.0407    95% CLT UCL 1333
Adjusted Chi Square Value 13.58    95% Jackknife UCL 1352

   95% Standard Bootstrap UCL 1314
Anderson-Darling Test Statistic 3.134    95% Bootstrap-t UCL 2723
Anderson-Darling 5% Critical Value 0.825    95% Hall's Bootstrap UCL 3018
Kolmogorov-Smirnov Test Statistic 0.295    95% Percentile Bootstrap UCL 1397
Kolmogorov-Smirnov 5% Critical Value 0.173    95% BCA Bootstrap UCL 1555
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2243

97.5% Chebyshev(Mean, Sd) UCL 2876
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4120
   95% Approximate Gamma UCL 1348
   95% Adjusted Gamma UCL 1394

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4120
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Barium (q south)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 36
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 46 Minimum of Log Data 3.829
Maximum 16000 Maximum of Log Data 9.68
Mean 1095 Mean of log Data 6.101
Median 350 SD of log Data 1.216
SD 2477
Coefficient of Variation 2.263
Skewness 5.293

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.406 Shapiro Wilk Test Statistic 0.957
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 1715    95% H-UCL 1497
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1795
   95% Adjusted-CLT UCL 2014  97.5% Chebyshev (MVUE) UCL 2178
   95% Modified-t UCL 1764    99% Chebyshev (MVUE) UCL 2931

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.646 Data appear Lognormal at 5% Significance Level
Theta Star 1694
nu star 58.17
Approximate Chi Square Value (.05) 41.64 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 1702
Adjusted Chi Square Value 41.17    95% Jackknife UCL 1715

   95% Standard Bootstrap UCL 1703
Anderson-Darling Test Statistic 2.358    95% Bootstrap-t UCL 2899
Anderson-Darling 5% Critical Value 0.797    95% Hall's Bootstrap UCL 3995
Kolmogorov-Smirnov Test Statistic 0.152    95% Percentile Bootstrap UCL 1766
Kolmogorov-Smirnov 5% Critical Value 0.138    95% BCA Bootstrap UCL 2171
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2705

97.5% Chebyshev(Mean, Sd) UCL 3401
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4769
   95% Approximate Gamma UCL 1530
   95% Adjusted Gamma UCL 1547

Potential UCL to Use Use 95% H-UCL 1497
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzene (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 4
Number of Missing Values 3 Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0011 Minimum Detected -6.812
Maximum Detected 500 Maximum Detected 6.215
Mean of Detected 63.4 Mean of Detected 0.22
SD of Detected 155.3 SD of Detected 4.397
Minimum Non-Detect 0.0038 Minimum Non-Detect -5.573
Maximum Non-Detect 0.0098 Maximum Non-Detect -4.625

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.476 Shapiro Wilk Test Statistic 0.941
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 45.29 Mean -1.531
SD 132.6 SD 4.656
   95% DL/2 (t) UCL 108.1    95%  H-Stat (DL/2) UCL 1.55E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.59

SD in Log Scale 4.711
Mean in Original Scale 45.29
SD in Original Scale 132.6
   95% Percentile Bootstrap UCL 111.7
   95% BCA Bootstrap UCL 146.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.199 Data appear Gamma Distributed at 5% Significance Level
Theta Star 318.7
nu star 3.978

A-D Test Statistic 0.245 Nonparametric Statistics
5% A-D Critical Value 0.858 Kaplan-Meier (KM) Method
K-S Test Statistic 0.858 Mean 45.29
5% K-S Critical Value 0.295 SD 127.8
Data appear Gamma Distributed at 5% Significance Level SE of Mean 36

   95% KM (t) UCL 109
Assuming Gamma Distribution    95% KM (z) UCL 104.5
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 108.1
Minimum 1.00E-09    95% KM (bootstrap t) UCL 699.9
Maximum 500    95% KM (BCA) UCL 115.9
Mean 45.29    95% KM (Percentile Bootstrap) UCL 114.7
Median 0.323 95% KM (Chebyshev) UCL 202.2
SD 132.6 97.5% KM (Chebyshev) UCL 270.1
k star 0.115 99% KM (Chebyshev) UCL 403.5
Theta star 392.2
Nu star 3.233 Potential UCLs to Use
AppChi2 0.445    95% KM (Chebyshev) UCL 202.2
   95% Gamma Approximate UCL 329.3
   95% Adjusted Gamma UCL 435.9
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzene (p)

General Statistics
Number of Valid Data 33 Number of Detected Data 21
Number of Distinct Detected Data 21 Number of Non-Detect Data 12
Number of Missing Values 14 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.00126 Minimum Detected -6.677
Maximum Detected 14 Maximum Detected 2.639
Mean of Detected 1.194 Mean of Detected -2.263
SD of Detected 3.044 SD of Detected 2.764
Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.97%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.415 Shapiro Wilk Test Statistic 0.945
5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.197 Mean -2.335
SD 2.663 SD 2.853
   95% DL/2 (t) UCL 1.982    95%  H-Stat (DL/2) UCL 118.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.152

SD in Log Scale 2.609
Mean in Original Scale 0.767
SD in Original Scale 2.474
   95% Percentile Bootstrap UCL 1.557
   95% BCA Bootstrap UCL 2.004

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.276 Data appear Gamma Distributed at 5% Significance Level
Theta Star 4.324
nu star 11.59

A-D Test Statistic 0.639 Nonparametric Statistics
5% A-D Critical Value 0.852 Kaplan-Meier (KM) Method
K-S Test Statistic 0.852 Mean 0.806
5% K-S Critical Value 0.206 SD 2.437
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.437

   95% KM (t) UCL 1.546
Assuming Gamma Distribution    95% KM (z) UCL 1.525
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.54
Minimum 1.00E-09    95% KM (bootstrap t) UCL 3.258
Maximum 14    95% KM (BCA) UCL 1.672
Mean 0.94    95% KM (Percentile Bootstrap) UCL 1.571
Median 0.057 95% KM (Chebyshev) UCL 2.71
SD 2.517 97.5% KM (Chebyshev) UCL 3.534
k star 0.141 99% KM (Chebyshev) UCL 5.152
Theta star 6.66
Nu star 9.314 Potential UCLs to Use
AppChi2 3.518    95% KM (BCA) UCL 1.672
   95% Gamma Approximate UCL 2.488
   95% Adjusted Gamma UCL 2.624
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 17
Number of Distinct Detected Data 16 Number of Non-Detect Data 12
Number of Missing Values 7 Percent Non-Detects 41.38%

Raw Statistics Log-transformed Statistics
Minimum Detected 7.60E-04 Minimum Detected -7.182
Maximum Detected 8.8 Maximum Detected 2.175
Mean of Detected 0.635 Mean of Detected -4.14
SD of Detected 2.118 SD of Detected 2.905
Minimum Non-Detect 0.00445 Minimum Non-Detect -5.415
Maximum Non-Detect 0.0108 Maximum Non-Detect -4.533

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.41%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.333 Shapiro Wilk Test Statistic 0.878
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.374 Mean -4.774
SD 1.632 SD 2.333
   95% DL/2 (t) UCL 0.89    95%  H-Stat (DL/2) UCL 0.717

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.935

SD in Log Scale 2.411
Mean in Original Scale 0.374
SD in Original Scale 1.632
   95% Percentile Bootstrap UCL 0.963
   95% BCA Bootstrap UCL 1.283

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.204 Data do not follow a Discernable Distribution (0.05)
Theta Star 3.12
nu star 6.924

A-D Test Statistic 1.799 Nonparametric Statistics
5% A-D Critical Value 0.883 Kaplan-Meier (KM) Method
K-S Test Statistic 0.883 Mean 0.373
5% K-S Critical Value 0.231 SD 1.604
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.307

   95% KM (t) UCL 0.895
Assuming Gamma Distribution    95% KM (z) UCL 0.878
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.889
Minimum 7.60E-04    95% KM (bootstrap t) UCL 6.388
Maximum 8.8    95% KM (BCA) UCL 0.965
Mean 0.669    95% KM (Percentile Bootstrap) UCL 0.963
Median 0.5 95% KM (Chebyshev) UCL 1.711
SD 1.602 97.5% KM (Chebyshev) UCL 2.29
k star 0.306 99% KM (Chebyshev) UCL 3.428
Theta star 2.186
Nu star 17.76 Potential UCLs to Use
AppChi2 9.22    99% KM (Chebyshev) UCL 3.428
   95% Gamma Approximate UCL 1.29
   95% Adjusted Gamma UCL 1.343
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 29
Number of Distinct Detected Data 26 Number of Non-Detect Data 16
Number of Missing Values 4 Percent Non-Detects 35.56%

Raw Statistics Log-transformed Statistics
Minimum Detected 8.60E-04 Minimum Detected -7.059
Maximum Detected 2 Maximum Detected 0.693
Mean of Detected 0.0968 Mean of Detected -5.047
SD of Detected 0.377 SD of Detected 1.857
Minimum Non-Detect 0.004 Minimum Non-Detect -5.521
Maximum Non-Detect 0.21 Maximum Non-Detect -1.561

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.56%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.281 Shapiro Wilk Test Statistic 0.83
5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0658 Mean -5.235
SD 0.304 SD 1.597
   95% DL/2 (t) UCL 0.142    95%  H-Stat (DL/2) UCL 0.0421

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.406

SD in Log Scale 1.576
Mean in Original Scale 0.0633
SD in Original Scale 0.304
   95% Percentile Bootstrap UCL 0.147
   95% BCA Bootstrap UCL 0.207

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.256 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.378
nu star 14.86

A-D Test Statistic 4.927 Nonparametric Statistics
5% A-D Critical Value 0.873 Kaplan-Meier (KM) Method
K-S Test Statistic 0.873 Mean 0.0634
5% K-S Critical Value 0.178 SD 0.301
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0456

   95% KM (t) UCL 0.14
Assuming Gamma Distribution    95% KM (z) UCL 0.138
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.139
Minimum 8.60E-04    95% KM (bootstrap t) UCL 0.718
Maximum 2    95% KM (BCA) UCL 0.153
Mean 0.0944    95% KM (Percentile Bootstrap) UCL 0.15
Median 0.016 95% KM (Chebyshev) UCL 0.262
SD 0.3 97.5% KM (Chebyshev) UCL 0.348
k star 0.369 99% KM (Chebyshev) UCL 0.517
Theta star 0.256
Nu star 33.21 Potential UCLs to Use
AppChi2 21.03  97.5% KM (Chebyshev) UCL 0.348
   95% Gamma Approximate UCL 0.149
   95% Adjusted Gamma UCL 0.151
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzene (r)

General Statistics
Number of Valid Observations 12 Number of Distinct Observations 11
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 6.80E-04 Minimum of Log Data -7.293
Maximum 1.50E+02 Maximum of Log Data 5.011
Mean 26.19 Mean of log Data -2.019
Median 0.0145 SD of log Data 5.034
SD 50.14
Coefficient of Variation 1.915
Skewness 2.034

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.603 Shapiro Wilk Test Statistic 0.811
Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 52.18    95% H-UCL 2.72E+12
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1463
   95% Adjusted-CLT UCL 59.08  97.5% Chebyshev (MVUE) UCL 1977
   95% Modified-t UCL 53.6    99% Chebyshev (MVUE) UCL 2985

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.165 Data do not follow a Discernable Distribution (0.05)
Theta Star 158.6
nu star 3.962
Approximate Chi Square Value (.05) 0.707 Nonparametric Statistics
Adjusted Level of Significance 0.029    95% CLT UCL 50
Adjusted Chi Square Value 0.528    95% Jackknife UCL 52.18

   95% Standard Bootstrap UCL 49.39
Anderson-Darling Test Statistic 1.044    95% Bootstrap-t UCL 137.3
Anderson-Darling 5% Critical Value 0.884    95% Hall's Bootstrap UCL 170.2
Kolmogorov-Smirnov Test Statistic 0.294    95% Percentile Bootstrap UCL 51.34
Kolmogorov-Smirnov 5% Critical Value 0.273    95% BCA Bootstrap UCL 61.67
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 89.28

97.5% Chebyshev(Mean, Sd) UCL 116.6
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 170.2
   95% Approximate Gamma UCL 146.8
   95% Adjusted Gamma UCL 196.3

Potential UCL to Use Use 95% Hall's Bootstrap UCL 170.2
Recommended UCL exceeds the maximum observation
In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 6
Number of Missing Values 3 Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0014 Minimum Detected -6.571
Maximum Detected 35 Maximum Detected 3.555
Mean of Detected 14.28 Mean of Detected -1.023
SD of Detected 18.49 SD of Detected 5.149
Minimum Non-Detect 0.0054 Minimum Non-Detect -5.221
Maximum Non-Detect 3.9 Maximum Non-Detect 1.361

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.82%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.724 Shapiro Wilk Test Statistic 0.789
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.826 Mean -1.761
SD 13.71 SD 3.901
   95% DL/2 (t) UCL 14.32    95%  H-Stat (DL/2) UCL 91643209

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.503

SD in Log Scale 4.041
Mean in Original Scale 6.493
SD in Original Scale 13.87
   95% Percentile Bootstrap UCL 12.89
   95% BCA Bootstrap UCL 16.07

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.213 Data appear Gamma Distributed at 5% Significance Level
Theta Star 66.96
nu star 2.133

A-D Test Statistic 0.566 Nonparametric Statistics
5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method
K-S Test Statistic 0.775 Mean 6.554
5% K-S Critical Value 0.388 SD 13.2
Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.451

   95% KM (t) UCL 14.62
Assuming Gamma Distribution    95% KM (z) UCL 13.88
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.12
Minimum 0.0014    95% KM (bootstrap t) UCL 71.1
Maximum 35    95% KM (BCA) UCL 19
Mean 14.37    95% KM (Percentile Bootstrap) UCL 15.64
Median 15.7 95% KM (Chebyshev) UCL 25.96
SD 11.77 97.5% KM (Chebyshev) UCL 34.35
k star 0.347 99% KM (Chebyshev) UCL 50.84
Theta star 41.47
Nu star 7.625 Potential UCLs to Use
AppChi2 2.52    95% KM (t) UCL 14.62
   95% Gamma Approximate UCL 43.49
   95% Adjusted Gamma UCL 53
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(a)anthracene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 53.85%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.037 Minimum Detected -3.297
Maximum Detected 14.35 Maximum Detected 2.664
Mean of Detected 6.208 Mean of Detected -0.0269
SD of Detected 6.798 SD of Detected 2.826
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 110 Maximum Non-Detect 4.7

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.785 Shapiro Wilk Test Statistic 0.8
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 8.173 Mean -0.126
SD 15.24 SD 2.506
   95% DL/2 (t) UCL 15.71    95%  H-Stat (DL/2) UCL 776.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.029

SD in Log Scale 2.095
Mean in Original Scale 2.957
SD in Original Scale 5.392
   95% Percentile Bootstrap UCL 5.458
   95% BCA Bootstrap UCL 6.147

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.292 Data appear Gamma Distributed at 5% Significance Level
Theta Star 21.29
nu star 3.5

A-D Test Statistic 0.736 Nonparametric Statistics
5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method
K-S Test Statistic 0.757 Mean 3.432
5% K-S Critical Value 0.354 SD 5.501
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.817

   95% KM (t) UCL 6.67
Assuming Gamma Distribution    95% KM (z) UCL 6.421
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.557
Minimum 0.037    95% KM (bootstrap t) UCL 7.375
Maximum 14.35    95% KM (BCA) UCL 7.048
Mean 6.051    95% KM (Percentile Bootstrap) UCL 7.08
Median 6.688 95% KM (Chebyshev) UCL 11.35
SD 4.489 97.5% KM (Chebyshev) UCL 14.78
k star 0.587 99% KM (Chebyshev) UCL 21.51
Theta star 10.31
Nu star 15.25 Potential UCLs to Use
AppChi2 7.438    95% KM (t) UCL 6.67
   95% Gamma Approximate UCL 12.41
   95% Adjusted Gamma UCL 13.83
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)anthracene (q central)

General Statistics
Number of Valid Data 44 Number of Detected Data 28
Number of Distinct Detected Data 28 Number of Non-Detect Data 16
Number of Missing Values 6 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.029 Minimum Detected -3.54
Maximum Detected 3.6 Maximum Detected 1.281
Mean of Detected 0.643 Mean of Detected -1.203
SD of Detected 0.893 SD of Detected 1.285
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.672 Shapiro Wilk Test Statistic 0.98
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.525 Mean -1.244
SD 0.74 SD 1.07
   95% DL/2 (t) UCL 0.713    95%  H-Stat (DL/2) UCL 0.906

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.467

SD in Log Scale 1.093
Mean in Original Scale 0.464
SD in Original Scale 0.748
   95% Percentile Bootstrap UCL 0.653
   95% BCA Bootstrap UCL 0.714

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.723 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.889
nu star 40.46

A-D Test Statistic 0.65 Nonparametric Statistics
5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method
K-S Test Statistic 0.783 Mean 0.476
5% K-S Critical Value 0.172 SD 0.741
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.115

   95% KM (t) UCL 0.669
Assuming Gamma Distribution    95% KM (z) UCL 0.665
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.668
Minimum 0.029    95% KM (bootstrap t) UCL 0.796
Maximum 3.6    95% KM (BCA) UCL 0.675
Mean 0.635    95% KM (Percentile Bootstrap) UCL 0.664
Median 0.515 95% KM (Chebyshev) UCL 0.977
SD 0.711 97.5% KM (Chebyshev) UCL 1.194
k star 1.094 99% KM (Chebyshev) UCL 1.621
Theta star 0.581
Nu star 96.31 Potential UCLs to Use
AppChi2 74.67    95% KM (BCA) UCL 0.675
   95% Gamma Approximate UCL 0.819
   95% Adjusted Gamma UCL 0.827
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)anthracene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 21
Number of Distinct Detected Data 19 Number of Non-Detect Data 8
Number of Missing Values 7 Percent Non-Detects 27.59%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.06 Minimum Detected -2.813
Maximum Detected 4.85 Maximum Detected 1.579
Mean of Detected 1.268 Mean of Detected -0.389
SD of Detected 1.239 SD of Detected 1.344
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 230 Maximum Non-Detect 5.438

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.919
5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.353 Mean -0.246
SD 21.19 SD 1.638
   95% DL/2 (t) UCL 12.05    95%  H-Stat (DL/2) UCL 13.72

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -0.635

SD in Log Scale 1.233
Mean in Original Scale 1.004
SD in Original Scale 1.137
   95% Percentile Bootstrap UCL 1.376
   95% BCA Bootstrap UCL 1.447

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.829 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1.528
nu star 34.84

A-D Test Statistic 0.281 Nonparametric Statistics
5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method
K-S Test Statistic 0.773 Mean 1.061
5% K-S Critical Value 0.195 SD 1.157
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.231

   95% KM (t) UCL 1.455
Assuming Gamma Distribution    95% KM (z) UCL 1.442
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.454
Minimum 0.06    95% KM (bootstrap t) UCL 1.569
Maximum 4.85    95% KM (BCA) UCL 1.436
Mean 1.172    95% KM (Percentile Bootstrap) UCL 1.438
Median 0.795 95% KM (Chebyshev) UCL 2.07
SD 1.1 97.5% KM (Chebyshev) UCL 2.506
k star 1.012 99% KM (Chebyshev) UCL 3.364
Theta star 1.159
Nu star 58.69 Potential UCLs to Use
AppChi2 42.07    95% KM (Chebyshev) UCL 2.07
   95% Gamma Approximate UCL 1.635
   95% Adjusted Gamma UCL 1.669
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)anthracene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 34
Number of Distinct Detected Data 31 Number of Non-Detect Data 11
Number of Missing Values 4 Percent Non-Detects 24.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 13 Maximum Detected 2.565
Mean of Detected 1.018 Mean of Detected -1.233
SD of Detected 2.257 SD of Detected 1.609
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 0.49 Maximum Non-Detect -0.713

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.89%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.438 Shapiro Wilk Test Statistic 0.92
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.818 Mean -1.325
SD 1.986 SD 1.404
   95% DL/2 (t) UCL 1.316    95%  H-Stat (DL/2) UCL 1.323

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.474

SD in Log Scale 1.462
Mean in Original Scale 0.796
SD in Original Scale 1.994
   95% Percentile Bootstrap UCL 1.327
   95% BCA Bootstrap UCL 1.638

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.482 Data do not follow a Discernable Distribution (0.05)
Theta Star 2.114
nu star 32.75

A-D Test Statistic 1.521 Nonparametric Statistics
5% A-D Critical Value 0.811 Kaplan-Meier (KM) Method
K-S Test Statistic 0.811 Mean 0.794
5% K-S Critical Value 0.159 SD 1.973
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.299

   95% KM (t) UCL 1.295
Assuming Gamma Distribution    95% KM (z) UCL 1.285
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.294
Minimum 0.0105    95% KM (bootstrap t) UCL 2.158
Maximum 13    95% KM (BCA) UCL 1.454
Mean 0.892    95% KM (Percentile Bootstrap) UCL 1.36
Median 0.478 95% KM (Chebyshev) UCL 2.095
SD 1.971 97.5% KM (Chebyshev) UCL 2.658
k star 0.561 99% KM (Chebyshev) UCL 3.764
Theta star 1.591
Nu star 50.46 Potential UCLs to Use
AppChi2 35.15  97.5% KM (Chebyshev) UCL 2.658
   95% Gamma Approximate UCL 1.28
   95% Adjusted Gamma UCL 1.296
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(a)pyrene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 53.85%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.037 Minimum Detected -3.297
Maximum Detected 10.2 Maximum Detected 2.322
Mean of Detected 4.361 Mean of Detected 0.251
SD of Detected 4.247 SD of Detected 2.365
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 26 Maximum Non-Detect 3.258

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.84
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 3.105 Mean -0.432
SD 4.548 SD 2.003
   95% DL/2 (t) UCL 5.353    95%  H-Stat (DL/2) UCL 47.98

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.092

SD in Log Scale 2.058
Mean in Original Scale 2.082
SD in Original Scale 3.513
   95% Percentile Bootstrap UCL 3.74
   95% BCA Bootstrap UCL 4.253

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.37 Data appear Normal at 5% Significance Level
Theta Star 11.8
nu star 4.436

A-D Test Statistic 0.483 Nonparametric Statistics
5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method
K-S Test Statistic 0.735 Mean 2.222
5% K-S Critical Value 0.348 SD 3.477
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.1

   95% KM (t) UCL 4.183
Assuming Gamma Distribution    95% KM (z) UCL 4.031
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.099
Minimum 0.037    95% KM (bootstrap t) UCL 4.681
Maximum 10.2    95% KM (BCA) UCL 6.869
Mean 4.347    95% KM (Percentile Bootstrap) UCL 4.592
Median 4.386 95% KM (Chebyshev) UCL 7.016
SD 2.743 97.5% KM (Chebyshev) UCL 9.091
k star 0.836 99% KM (Chebyshev) UCL 13.17
Theta star 5.197
Nu star 21.74 Potential UCLs to Use
AppChi2 12.15    95% KM (t) UCL 4.183
   95% Gamma Approximate UCL 7.781    95% KM (Percentile Bootstrap) UCL 4.592
   95% Adjusted Gamma UCL 8.487
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)pyrene (p)

General Statistics
Number of Valid Data 33 Number of Detected Data 8
Number of Distinct Detected Data 7 Number of Non-Detect Data 25
Number of Missing Values 14 Percent Non-Detects 75.76%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.042 Minimum Detected -3.17
Maximum Detected 0.67 Maximum Detected -0.4
Mean of Detected 0.258 Mean of Detected -1.6
SD of Detected 0.19 SD of Detected 0.799
Minimum Non-Detect 0.38 Minimum Non-Detect -0.968
Maximum Non-Detect 2000 Maximum Non-Detect 7.601

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.935
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 62.32 Mean 0.0901
SD 241.9 SD 2.222
   95% DL/2 (t) UCL 133.6    95%  H-Stat (DL/2) UCL 102.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.7

SD in Log Scale 0.445
Mean in Original Scale 0.201
SD in Original Scale 0.104
   95% Percentile Bootstrap UCL 0.233
   95% BCA Bootstrap UCL 0.243

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.459 Data appear Normal at 5% Significance Level
Theta Star 0.177
nu star 23.35

A-D Test Statistic 0.29 Nonparametric Statistics
5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method
K-S Test Statistic 0.723 Mean 0.228
5% K-S Critical Value 0.297 SD 0.144
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0461

   95% KM (t) UCL 0.306
Assuming Gamma Distribution    95% KM (z) UCL 0.304
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.309
Minimum 0.042    95% KM (bootstrap t) UCL 0.338
Maximum 0.67    95% KM (BCA) UCL 0.305
Mean 0.267    95% KM (Percentile Bootstrap) UCL 0.301
Median 0.27 95% KM (Chebyshev) UCL 0.429
SD 0.0989 97.5% KM (Chebyshev) UCL 0.516
k star 6.437 99% KM (Chebyshev) UCL 0.687
Theta star 0.0415
Nu star 424.8 Potential UCLs to Use
AppChi2 378    95% KM (t) UCL 0.306
   95% Gamma Approximate UCL 0.3    95% KM (Percentile Bootstrap) UCL 0.301
   95% Adjusted Gamma UCL 0.302
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)pyrene (q central)

General Statistics
Number of Valid Data 44 Number of Detected Data 27
Number of Distinct Detected Data 26 Number of Non-Detect Data 17
Number of Missing Values 6 Percent Non-Detects 38.64%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.024 Minimum Detected -3.73
Maximum Detected 3.2 Maximum Detected 1.163
Mean of Detected 0.619 Mean of Detected -1.26
SD of Detected 0.81 SD of Detected 1.364
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.972
5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.499 Mean -1.296
SD 0.665 SD 1.111
   95% DL/2 (t) UCL 0.668    95%  H-Stat (DL/2) UCL 0.989

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.577

SD in Log Scale 1.155
Mean in Original Scale 0.431
SD in Original Scale 0.674
   95% Percentile Bootstrap UCL 0.6
   95% BCA Bootstrap UCL 0.657

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.705 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.879
nu star 38.05

A-D Test Statistic 0.416 Nonparametric Statistics
5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method
K-S Test Statistic 0.783 Mean 0.448
5% K-S Critical Value 0.175 SD 0.668
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.104

   95% KM (t) UCL 0.623
Assuming Gamma Distribution    95% KM (z) UCL 0.619
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.622
Minimum 0.024    95% KM (bootstrap t) UCL 0.731
Maximum 3.2    95% KM (BCA) UCL 0.643
Mean 0.618    95% KM (Percentile Bootstrap) UCL 0.629
Median 0.532 95% KM (Chebyshev) UCL 0.902
SD 0.631 97.5% KM (Chebyshev) UCL 1.099
k star 1.114 99% KM (Chebyshev) UCL 1.485
Theta star 0.555
Nu star 98.01 Potential UCLs to Use
AppChi2 76.17    95% KM (BCA) UCL 0.643
   95% Gamma Approximate UCL 0.796
   95% Adjusted Gamma UCL 0.803
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)pyrene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 23
Number of Distinct Detected Data 21 Number of Non-Detect Data 6
Number of Missing Values 7 Percent Non-Detects 20.69%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.024 Minimum Detected -3.73
Maximum Detected 3.9 Maximum Detected 1.361
Mean of Detected 1.072 Mean of Detected -0.69
SD of Detected 1.051 SD of Detected 1.526
Minimum Non-Detect 0.49 Minimum Non-Detect -0.713
Maximum Non-Detect 230 Maximum Non-Detect 5.438

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.911
5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.326 Mean -0.349
SD 21.19 SD 1.802
   95% DL/2 (t) UCL 12.02    95%  H-Stat (DL/2) UCL 20.54

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -0.791

SD in Log Scale 1.386
Mean in Original Scale 0.921
SD in Original Scale 0.981
   95% Percentile Bootstrap UCL 1.236
   95% BCA Bootstrap UCL 1.257

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.711 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1.508
nu star 32.69

A-D Test Statistic 0.469 Nonparametric Statistics
5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method
K-S Test Statistic 0.78 Mean 0.997
5% K-S Critical Value 0.188 SD 1.01
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.206

   95% KM (t) UCL 1.346
Assuming Gamma Distribution    95% KM (z) UCL 1.335
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.347
Minimum 0.024    95% KM (bootstrap t) UCL 1.424
Maximum 3.9    95% KM (BCA) UCL 1.355
Mean 1.016    95% KM (Percentile Bootstrap) UCL 1.365
Median 0.98 95% KM (Chebyshev) UCL 1.893
SD 0.956 97.5% KM (Chebyshev) UCL 2.28
k star 0.828 99% KM (Chebyshev) UCL 3.042
Theta star 1.227
Nu star 48.04 Potential UCLs to Use
AppChi2 33.13    95% KM (Chebyshev) UCL 1.893
   95% Gamma Approximate UCL 1.473
   95% Adjusted Gamma UCL 1.507
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(a)pyrene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 33
Number of Distinct Detected Data 29 Number of Non-Detect Data 12
Number of Missing Values 4 Percent Non-Detects 26.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.023 Minimum Detected -3.772
Maximum Detected 11 Maximum Detected 2.398
Mean of Detected 0.917 Mean of Detected -1.32
SD of Detected 1.96 SD of Detected 1.582
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 4.6 Maximum Non-Detect 1.526

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 44
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.78%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.462 Shapiro Wilk Test Statistic 0.925
5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.775 Mean -1.334
SD 1.715 SD 1.394
   95% DL/2 (t) UCL 1.204    95%  H-Stat (DL/2) UCL 1.222

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.539

SD in Log Scale 1.4
Mean in Original Scale 0.704
SD in Original Scale 1.709
   95% Percentile Bootstrap UCL 1.196
   95% BCA Bootstrap UCL 1.421

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.486 Data do not follow a Discernable Distribution (0.05)
Theta Star 1.885
nu star 32.11

A-D Test Statistic 1.693 Nonparametric Statistics
5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method
K-S Test Statistic 0.81 Mean 0.709
5% K-S Critical Value 0.162 SD 1.693
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.257

   95% KM (t) UCL 1.14
Assuming Gamma Distribution    95% KM (z) UCL 1.131
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.138
Minimum 0.023    95% KM (bootstrap t) UCL 1.735
Maximum 11    95% KM (BCA) UCL 1.202
Mean 0.842    95% KM (Percentile Bootstrap) UCL 1.17
Median 0.577 95% KM (Chebyshev) UCL 1.828
SD 1.68 97.5% KM (Chebyshev) UCL 2.312
k star 0.629 99% KM (Chebyshev) UCL 3.264
Theta star 1.339
Nu star 56.58 Potential UCLs to Use
AppChi2 40.29  97.5% KM (Chebyshev) UCL 2.312
   95% Gamma Approximate UCL 1.183
   95% Adjusted Gamma UCL 1.196
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Benzo(b)fluoranthene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 4
Number of Missing Values 4 Percent Non-Detects 30.77%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.04 Minimum Detected -3.219
Maximum Detected 8.95 Maximum Detected 2.192
Mean of Detected 3.06 Mean of Detected -0.363
SD of Detected 3.891 SD of Detected 2.158
Minimum Non-Detect 0.39 Minimum Non-Detect -0.942
Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.54%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.869
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 2.181 Mean -0.743
SD 3.461 SD 1.859
   95% DL/2 (t) UCL 3.891    95%  H-Stat (DL/2) UCL 13.17

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.917

SD in Log Scale 1.963
Mean in Original Scale 2.154
SD in Original Scale 3.478
   95% Percentile Bootstrap UCL 3.829
   95% BCA Bootstrap UCL 4.116

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.366 Data appear Gamma Distributed at 5% Significance Level
Theta Star 8.361
nu star 6.588

A-D Test Statistic 0.688 Nonparametric Statistics
5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method
K-S Test Statistic 0.782 Mean 2.149
5% K-S Critical Value 0.296 SD 3.344
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.984

   95% KM (t) UCL 3.903
Assuming Gamma Distribution    95% KM (z) UCL 3.767
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.87
Minimum 0.04    95% KM (bootstrap t) UCL 4.424
Maximum 8.95    95% KM (BCA) UCL 3.633
Mean 2.832    95% KM (Percentile Bootstrap) UCL 3.794
Median 2.318 95% KM (Chebyshev) UCL 6.438
SD 3.197 97.5% KM (Chebyshev) UCL 8.293
k star 0.511 99% KM (Chebyshev) UCL 11.94
Theta star 5.537
Nu star 13.3 Potential UCLs to Use
AppChi2 6.093    95% KM (BCA) UCL 3.633
   95% Gamma Approximate UCL 6.18
   95% Adjusted Gamma UCL 6.956
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(b)fluoranthene (q central)

General Statistics
Number of Valid Data 44 Number of Detected Data 25
Number of Distinct Detected Data 25 Number of Non-Detect Data 19
Number of Missing Values 6 Percent Non-Detects 43.18%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.031 Minimum Detected -3.474
Maximum Detected 3.2 Maximum Detected 1.163
Mean of Detected 0.602 Mean of Detected -1.19
SD of Detected 0.777 SD of Detected 1.237
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 3.5 Maximum Non-Detect 1.253

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 44
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.981
5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.507 Mean -1.217
SD 0.646 SD 1.022
   95% DL/2 (t) UCL 0.671    95%  H-Stat (DL/2) UCL 0.897

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.486

SD in Log Scale 1.011
Mean in Original Scale 0.412
SD in Original Scale 0.622
   95% Percentile Bootstrap UCL 0.572
   95% BCA Bootstrap UCL 0.622

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.785 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.767
nu star 39.24

A-D Test Statistic 0.469 Nonparametric Statistics
5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method
K-S Test Statistic 0.779 Mean 0.432
5% K-S Critical Value 0.181 SD 0.623
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.099

   95% KM (t) UCL 0.598
Assuming Gamma Distribution    95% KM (z) UCL 0.595
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.597
Minimum 0.031    95% KM (bootstrap t) UCL 0.704
Maximum 3.2    95% KM (BCA) UCL 0.595
Mean 0.6    95% KM (Percentile Bootstrap) UCL 0.602
Median 0.508 95% KM (Chebyshev) UCL 0.863
SD 0.586 97.5% KM (Chebyshev) UCL 1.05
k star 1.323 99% KM (Chebyshev) UCL 1.417
Theta star 0.454
Nu star 116.4 Potential UCLs to Use
AppChi2 92.52    95% KM (BCA) UCL 0.595
   95% Gamma Approximate UCL 0.756
   95% Adjusted Gamma UCL 0.762
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(b)fluoranthene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 22
Number of Distinct Detected Data 19 Number of Non-Detect Data 7
Number of Missing Values 7 Percent Non-Detects 24.14%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.09 Minimum Detected -2.408
Maximum Detected 3.6 Maximum Detected 1.281
Mean of Detected 1.142 Mean of Detected -0.359
SD of Detected 1.011 SD of Detected 1.132
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 230 Maximum Non-Detect 5.438

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.289 Mean -0.2
SD 21.19 SD 1.522
   95% DL/2 (t) UCL 11.98    95%  H-Stat (DL/2) UCL 10.14

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -0.528

SD in Log Scale 1.051
Mean in Original Scale 0.959
SD in Original Scale 0.939
   95% Percentile Bootstrap UCL 1.253
   95% BCA Bootstrap UCL 1.289

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.028 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1.11
nu star 45.25

A-D Test Statistic 0.431 Nonparametric Statistics
5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method
K-S Test Statistic 0.767 Mean 1
5% K-S Critical Value 0.19 SD 0.962
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.193

   95% KM (t) UCL 1.327
Assuming Gamma Distribution    95% KM (z) UCL 1.317
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.327
Minimum 0.09    95% KM (bootstrap t) UCL 1.397
Maximum 3.6    95% KM (BCA) UCL 1.321
Mean 1.071    95% KM (Percentile Bootstrap) UCL 1.309
Median 0.735 95% KM (Chebyshev) UCL 1.839
SD 0.918 97.5% KM (Chebyshev) UCL 2.202
k star 1.164 99% KM (Chebyshev) UCL 2.916
Theta star 0.92
Nu star 67.54 Potential UCLs to Use
AppChi2 49.62    95% KM (BCA) UCL 1.321
   95% Gamma Approximate UCL 1.458
   95% Adjusted Gamma UCL 1.485
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Benzo(b)fluoranthene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 30
Number of Distinct Detected Data 30 Number of Non-Detect Data 15
Number of Missing Values 4 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.033 Minimum Detected -3.411
Maximum Detected 7.8 Maximum Detected 2.054
Mean of Detected 0.956 Mean of Detected -1.123
SD of Detected 1.56 SD of Detected 1.571
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.939
5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.706 Mean -1.277
SD 1.316 SD 1.296
   95% DL/2 (t) UCL 1.036    95%  H-Stat (DL/2) UCL 0.984

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.491

SD in Log Scale 1.4
Mean in Original Scale 0.676
SD in Original Scale 1.329
   95% Percentile Bootstrap UCL 1.013
   95% BCA Bootstrap UCL 1.174

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.541 Data appear Lognormal at 5% Significance Level
Theta Star 1.767
nu star 32.47

A-D Test Statistic 0.942 Nonparametric Statistics
5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method
K-S Test Statistic 0.803 Mean 0.673
5% K-S Critical Value 0.168 SD 1.316
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.2

   95% KM (t) UCL 1.009
Assuming Gamma Distribution    95% KM (z) UCL 1.002
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.007
Minimum 0.033    95% KM (bootstrap t) UCL 1.282
Maximum 7.8    95% KM (BCA) UCL 1.025
Mean 0.939    95% KM (Percentile Bootstrap) UCL 1.023
Median 0.875 95% KM (Chebyshev) UCL 1.544
SD 1.269 97.5% KM (Chebyshev) UCL 1.92
k star 0.78 99% KM (Chebyshev) UCL 2.66
Theta star 1.203
Nu star 70.2 Potential UCLs to Use
AppChi2 51.91  97.5% KM (Chebyshev) UCL 1.92
   95% Gamma Approximate UCL 1.269
   95% Adjusted Gamma UCL 1.282
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

beta-BHC (q north)

General Statistics
Number of Valid Data 22 Number of Detected Data 8
Number of Distinct Detected Data 8 Number of Non-Detect Data 14
Number of Missing Values 14 Percent Non-Detects 63.64%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0013 Minimum Detected -6.645
Maximum Detected 1.3 Maximum Detected 0.262
Mean of Detected 0.174 Mean of Detected -4.265
SD of Detected 0.455 SD of Detected 2.163
Minimum Non-Detect 0.0019 Minimum Non-Detect -6.266
Maximum Non-Detect 0.48 Maximum Non-Detect -0.734

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.441 Shapiro Wilk Test Statistic 0.881
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.086 Mean -4.926
SD 0.279 SD 2.01
   95% DL/2 (t) UCL 0.188    95%  H-Stat (DL/2) UCL 0.586

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.753

SD in Log Scale 1.74
Mean in Original Scale 0.0641
SD in Original Scale 0.276
   95% Percentile Bootstrap UCL 0.181
   95% BCA Bootstrap UCL 0.245

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.257 Data appear Lognormal at 5% Significance Level
Theta Star 0.676
nu star 4.111

A-D Test Statistic 1.223 Nonparametric Statistics
5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method
K-S Test Statistic 0.806 Mean 0.0649
5% K-S Critical Value 0.318 SD 0.27
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0615

   95% KM (t) UCL 0.171
Assuming Gamma Distribution    95% KM (z) UCL 0.166
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.166
Minimum 0.0013    95% KM (bootstrap t) UCL 3.255
Maximum 1.3    95% KM (BCA) UCL 0.184
Mean 0.15    95% KM (Percentile Bootstrap) UCL 0.182
Median 0.0734 95% KM (Chebyshev) UCL 0.333
SD 0.269 97.5% KM (Chebyshev) UCL 0.449
k star 0.551 99% KM (Chebyshev) UCL 0.677
Theta star 0.272
Nu star 24.23 Potential UCLs to Use
AppChi2 14.02    99% KM (Chebyshev) UCL 0.677
   95% Gamma Approximate UCL 0.259
   95% Adjusted Gamma UCL 0.27
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

bis(2-Ethylhexyl)phthalate (s)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 11
Number of Missing Values 3

Raw Statistics Log-transformed Statistics
Minimum 0.53 Minimum of Log Data -0.635
Maximum 130 Maximum of Log Data 4.868
Mean 33.08 Mean of log Data 1.943
Median 3.9 SD of log Data 2.131
SD 47.32
Coefficient of Variation 1.43
Skewness 1.368

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.734 Shapiro Wilk Test Statistic 0.896
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 58.94    95% H-UCL 2673
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 166.6
   95% Adjusted-CLT UCL 62.84  97.5% Chebyshev (MVUE) UCL 220.3
   95% Modified-t UCL 59.92    99% Chebyshev (MVUE) UCL 325.9

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.366 Data appear Gamma Distributed at 5% Significance Level
Theta Star 90.43
nu star 8.049
Approximate Chi Square Value (.05) 2.763 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 56.55
Adjusted Chi Square Value 2.284    95% Jackknife UCL 58.94

   95% Standard Bootstrap UCL 55.19
Anderson-Darling Test Statistic 0.591    95% Bootstrap-t UCL 83.23
Anderson-Darling 5% Critical Value 0.797    95% Hall's Bootstrap UCL 66.91
Kolmogorov-Smirnov Test Statistic 0.231    95% Percentile Bootstrap UCL 57.42
Kolmogorov-Smirnov 5% Critical Value 0.272    95% BCA Bootstrap UCL 65.41
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 95.27

97.5% Chebyshev(Mean, Sd) UCL 122.2
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 175
   95% Approximate Gamma UCL 96.36
   95% Adjusted Gamma UCL 116.6

Potential UCL to Use Use 95% Adjusted Gamma UCL 116.6
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Cadmium (o)

General Statistics
Number of Valid Observations 14 Number of Distinct Observations 14
Number of Missing Values 3

Raw Statistics Log-transformed Statistics
Minimum 0.54 Minimum of Log Data -0.616
Maximum 250 Maximum of Log Data 5.521
Mean 28.37 Mean of log Data 0.788
Median 0.735 SD of log Data 2.131
SD 69.07
Coefficient of Variation 2.434
Skewness 2.981

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.483 Shapiro Wilk Test Statistic 67.70%
Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 61.06    95% H-UCL 394.3
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 54.65
   95% Adjusted-CLT UCL 74.45  97.5% Chebyshev (MVUE) UCL 72.06
   95% Modified-t UCL 63.51    99% Chebyshev (MVUE) UCL 106.2

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.263 Data do not follow a Discernable Distribution (0.05)
Theta Star 108
nu star 7.354
Approximate Chi Square Value (.05) 2.367 Nonparametric Statistics
Adjusted Level of Significance 0.0312    95% CLT UCL 58.73
Adjusted Chi Square Value 2.009    95% Jackknife UCL 61.06

   95% Standard Bootstrap UCL 57.12
Anderson-Darling Test Statistic 2.619    95% Bootstrap-t UCL 174.7
Anderson-Darling 5% Critical Value 0.843    95% Hall's Bootstrap UCL 201.2
Kolmogorov-Smirnov Test Statistic 0.427    95% Percentile Bootstrap UCL 60.79
Kolmogorov-Smirnov 5% Critical Value 0.249    95% BCA Bootstrap UCL 78.7
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 108.8

97.5% Chebyshev(Mean, Sd) UCL 143.6
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 212
   95% Approximate Gamma UCL 88.15
   95% Adjusted Gamma UCL 103.8

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 212

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Cadmium (p)

General Statistics
Number of Valid Data 35 Number of Detected Data 30
Number of Distinct Detected Data 28 Number of Non-Detect Data 5
Number of Missing Values 12 Percent Non-Detects 14.29%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.62 Minimum Detected -0.478
Maximum Detected 93 Maximum Detected 4.533
Mean of Detected 6.994 Mean of Detected 0.994
SD of Detected 17.01 SD of Detected 1.182
Minimum Non-Detect 0.48 Minimum Non-Detect -0.734
Maximum Non-Detect 0.59 Maximum Non-Detect -0.528

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 30
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 14.29%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.377 Shapiro Wilk Test Statistic 0.914
5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.032 Mean 0.658
SD 15.89 SD 1.375
   95% DL/2 (t) UCL 10.57    95%  H-Stat (DL/2) UCL 8.352

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 4.296 Mean in Log Scale 0.618
SD 17.23 SD in Log Scale 1.439
   95% MLE (t) UCL 9.22 Mean in Original Scale 6.023
   95% MLE (Tiku) UCL 8.935 SD in Original Scale 15.89

   95% Percentile Bootstrap UCL 10.95
   95% BCA Bootstrap UCL 14.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.601 Data do not follow a Discernable Distribution (0.05)
Theta Star 11.63
nu star 36.07

A-D Test Statistic 2.321 Nonparametric Statistics
5% A-D Critical Value 0.797 Kaplan-Meier (KM) Method
K-S Test Statistic 0.797 Mean 6.083
5% K-S Critical Value 0.168 SD 15.64
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.689

   95% KM (t) UCL 10.63
Assuming Gamma Distribution    95% KM (z) UCL 10.51
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.61
Minimum 1.00E-09    95% KM (bootstrap t) UCL 24.05
Maximum 93    95% KM (BCA) UCL 10.78
Mean 5.995    95% KM (Percentile Bootstrap) UCL 11.18
Median 1.5 95% KM (Chebyshev) UCL 17.8
SD 15.9 97.5% KM (Chebyshev) UCL 22.88
k star 0.193 99% KM (Chebyshev) UCL 32.84
Theta star 31.07
Nu star 13.51 Potential UCLs to Use
AppChi2 6.235  97.5% KM (Chebyshev) UCL 22.88
   95% Gamma Approximate UCL 12.99
   95% Adjusted Gamma UCL 13.49
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Cadmium (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 28
Number of Distinct Detected Data 28 Number of Non-Detect Data 1
Number of Missing Values 7 Percent Non-Detects 3.45%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.4 Minimum Detected -0.916
Maximum Detected 92 Maximum Detected 4.522
Mean of Detected 10.35 Mean of Detected 1.036
SD of Detected 21.29 SD of Detected 1.493
Minimum Non-Detect 0.53 Minimum Non-Detect -0.635
Maximum Non-Detect 0.53 Maximum Non-Detect -0.635

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.516 Shapiro Wilk Test Statistic 0.909
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9.998 Mean 0.955
SD 20.99 SD 1.53
   95% DL/2 (t) UCL 16.63    95%  H-Stat (DL/2) UCL 20

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 7.845 Mean in Log Scale 0.953
SD 22.73 SD in Log Scale 1.533
   95% MLE (t) UCL 15.03 Mean in Original Scale 9.998
   95% MLE (Tiku) UCL 14.63 SD in Original Scale 20.99

   95% Percentile Bootstrap UCL 16.84
   95% BCA Bootstrap UCL 18.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.461 Data do not follow a Discernable Distribution (0.05)
Theta Star 22.42
nu star 25.84

A-D Test Statistic 2.502 Nonparametric Statistics
5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method
K-S Test Statistic 0.812 Mean 10.01
5% K-S Critical Value 0.175 SD 20.62
Data not Gamma Distributed at 5% Significance Level SE of Mean 3.899

   95% KM (t) UCL 16.64
Assuming Gamma Distribution    95% KM (z) UCL 16.42
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.63
Minimum 1.00E-09    95% KM (bootstrap t) UCL 23.12
Maximum 92    95% KM (BCA) UCL 16.96
Mean 9.989    95% KM (Percentile Bootstrap) UCL 17.01
Median 1.75 95% KM (Chebyshev) UCL 27
SD 20.99 97.5% KM (Chebyshev) UCL 34.36
k star 0.324 99% KM (Chebyshev) UCL 48.8
Theta star 30.82
Nu star 18.8 Potential UCLs to Use
AppChi2 9.971  97.5% KM (Chebyshev) UCL 34.36
   95% Gamma Approximate UCL 18.83
   95% Adjusted Gamma UCL 19.59
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Cadmium (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 43
Number of Distinct Detected Data 38 Number of Non-Detect Data 2
Number of Missing Values 4 Percent Non-Detects 4.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.13 Minimum Detected -2.04
Maximum Detected 8000 Maximum Detected 8.987
Mean of Detected 330.7 Mean of Detected 1.875
SD of Detected 1479 SD of Detected 2.163
Minimum Non-Detect 0.47 Minimum Non-Detect -0.755
Maximum Non-Detect 0.48 Maximum Non-Detect -0.734

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 40
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.11%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.242 Shapiro Wilk Test Statistic 0.896
5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 316 Mean 1.728
SD 1446 SD 2.223
   95% DL/2 (t) UCL 678.3    95%  H-Stat (DL/2) UCL 231.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 187.6 Mean in Log Scale 1.707
SD 1532 SD in Log Scale 2.254
   95% MLE (t) UCL 571.2 Mean in Original Scale 316
   95% MLE (Tiku) UCL 541.6 SD in Original Scale 1446

   95% Percentile Bootstrap UCL 719.7
   95% BCA Bootstrap UCL 920.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.191 Data do not follow a Discernable Distribution (0.05)
Theta Star 1728
nu star 16.46

A-D Test Statistic 8.406 Nonparametric Statistics
5% A-D Critical Value 0.911 Kaplan-Meier (KM) Method
K-S Test Statistic 0.911 Mean 316.1
5% K-S Critical Value 0.15 SD 1430
Data not Gamma Distributed at 5% Significance Level SE of Mean 215.7

   95% KM (t) UCL 678.5
Assuming Gamma Distribution    95% KM (z) UCL 670.8
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 678.3
Minimum 1.00E-09    95% KM (bootstrap t) UCL 23650
Maximum 8000    95% KM (BCA) UCL 746.4
Mean 316    95% KM (Percentile Bootstrap) UCL 674.4
Median 4.9 95% KM (Chebyshev) UCL 1256
SD 1446 97.5% KM (Chebyshev) UCL 1663
k star 0.161 99% KM (Chebyshev) UCL 2462
Theta star 1966
Nu star 14.47 Potential UCLs to Use
AppChi2 6.893    99% KM (Chebyshev) UCL 2462
   95% Gamma Approximate UCL 663.3
   95% Adjusted Gamma UCL 680.5
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Chlorobenzene (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 8
Number of Distinct Detected Data 8 Number of Non-Detect Data 6
Number of Missing Values 3 Percent Non-Detects 42.86%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.065 Minimum Detected -2.733
Maximum Detected 760 Maximum Detected 6.633
Mean of Detected 188.9 Mean of Detected 2.452
SD of Detected 297.3 SD of Detected 3.755
Minimum Non-Detect 0.0037 Minimum Non-Detect -5.599
Maximum Non-Detect 0.0098 Maximum Non-Detect -4.625

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.689 Shapiro Wilk Test Statistic 0.857
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 107.9 Mean -1.182
SD 238.8 SD 5.158
   95% DL/2 (t) UCL 220.9    95%  H-Stat (DL/2) UCL 7.25E+10

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.589

SD in Log Scale 5.572
Mean in Original Scale 107.9
SD in Original Scale 238.8
   95% Percentile Bootstrap UCL 219.6
   95% BCA Bootstrap UCL 271.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.242 Data appear Gamma Distributed at 5% Significance Level
Theta Star 780.2
nu star 3.873

A-D Test Statistic 0.433 Nonparametric Statistics
5% A-D Critical Value 0.815 Kaplan-Meier (KM) Method
K-S Test Statistic 0.815 Mean 108
5% K-S Critical Value 0.32 SD 230.1
Data appear Gamma Distributed at 5% Significance Level SE of Mean 65.74

   95% KM (t) UCL 224.4
Assuming Gamma Distribution    95% KM (z) UCL 216.1
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 220.9
Minimum 0.065    95% KM (bootstrap t) UCL 906.2
Maximum 760    95% KM (BCA) UCL 231.9
Mean 123.5    95% KM (Percentile Bootstrap) UCL 215.7
Median 36.33 95% KM (Chebyshev) UCL 394.5
SD 231.8 97.5% KM (Chebyshev) UCL 518.5
k star 0.328 99% KM (Chebyshev) UCL 762
Theta star 376.1
Nu star 9.195 Potential UCLs to Use
AppChi2 3.445    95% KM (BCA) UCL 231.9
   95% Gamma Approximate UCL 329.6
   95% Adjusted Gamma UCL 379.3
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Chlorobenzene (q central)

General Statistics
Number of Valid Data 45 Number of Detected Data 20
Number of Distinct Detected Data 20 Number of Non-Detect Data 25
Number of Missing Values 5 Percent Non-Detects 55.56%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0013 Minimum Detected -6.645
Maximum Detected 240 Maximum Detected 5.481
Mean of Detected 16.01 Mean of Detected -1.491
SD of Detected 53.77 SD of Detected 3.397
Minimum Non-Detect 0.0036 Minimum Non-Detect -5.627
Maximum Non-Detect 0.0073 Maximum Non-Detect -4.92

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.334 Shapiro Wilk Test Statistic 0.966
5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 7.118 Mean -3.981
SD 36.24 SD 3.174
   95% DL/2 (t) UCL 16.2    95%  H-Stat (DL/2) UCL 23.04

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -5.115

SD in Log Scale 4.031
Mean in Original Scale 7.117
SD in Original Scale 36.24
   95% Percentile Bootstrap UCL 17.62
   95% BCA Bootstrap UCL 23.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.183 Data appear Lognormal at 5% Significance Level
Theta Star 87.54
nu star 7.317

A-D Test Statistic 1.594 Nonparametric Statistics
5% A-D Critical Value 0.898 Kaplan-Meier (KM) Method
K-S Test Statistic 0.898 Mean 7.118
5% K-S Critical Value 0.215 SD 35.84
Data not Gamma Distributed at 5% Significance Level SE of Mean 5.481

   95% KM (t) UCL 16.33
Assuming Gamma Distribution    95% KM (z) UCL 16.13
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.2
Minimum 1.00E-09    95% KM (bootstrap t) UCL 59.96
Maximum 240    95% KM (BCA) UCL 18.22
Mean 16.51    95% KM (Percentile Bootstrap) UCL 17.06
Median 18.45 95% KM (Chebyshev) UCL 31.01
SD 35.53 97.5% KM (Chebyshev) UCL 41.35
k star 0.283 99% KM (Chebyshev) UCL 61.65
Theta star 58.26
Nu star 25.5 Potential UCLs to Use
AppChi2 15    99% KM (Chebyshev) UCL 61.65
   95% Gamma Approximate UCL 28.08
   95% Adjusted Gamma UCL 28.59
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Chlorobenzene (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 11
Number of Distinct Detected Data 11 Number of Non-Detect Data 1
Number of Missing Values 4 Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0014 Minimum Detected -6.571
Maximum Detected 2400 Maximum Detected 7.783
Mean of Detected 254.4 Mean of Detected -0.507
SD of Detected 715 SD of Detected 5.48
Minimum Non-Detect 0.0071 Minimum Non-Detect -4.948
Maximum Non-Detect 0.0071 Maximum Non-Detect -4.948

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.412 Shapiro Wilk Test Statistic 0.863
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 233.2 Mean -0.935
SD 685.7 SD 5.431
   95% DL/2 (t) UCL 588.7    95%  H-Stat (DL/2) UCL 1.74E+14

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.945

SD in Log Scale 5.441
Mean in Original Scale 233.2
SD in Original Scale 685.7
   95% Percentile Bootstrap UCL 620.6
   95% BCA Bootstrap UCL 830.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.155 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1641
nu star 3.41

A-D Test Statistic 0.72 Nonparametric Statistics
5% A-D Critical Value 0.885 Kaplan-Meier (KM) Method
K-S Test Statistic 0.885 Mean 233.2
5% K-S Critical Value 0.285 SD 656.5
Data appear Gamma Distributed at 5% Significance Level SE of Mean 198.8

   95% KM (t) UCL 590.1
Assuming Gamma Distribution    95% KM (z) UCL 560.1
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 588.7
Minimum 1.00E-09    95% KM (bootstrap t) UCL 4510
Maximum 2400    95% KM (BCA) UCL 630.9
Mean 233.2    95% KM (Percentile Bootstrap) UCL 620
Median 0.0595 95% KM (Chebyshev) UCL 1100
SD 685.7 97.5% KM (Chebyshev) UCL 1474
k star 0.135 99% KM (Chebyshev) UCL 2211
Theta star 1731
Nu star 3.233 Potential UCLs to Use
AppChi2 0.445    95% KM (Chebyshev) UCL 1100
   95% Gamma Approximate UCL 1695
   95% Adjusted Gamma UCL 2343
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Chloroform (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0028 Minimum Detected -5.878
Maximum Detected 11 Maximum Detected 2.398
Mean of Detected 6.361 Mean of Detected 0.442
SD of Detected 4.338 SD of Detected 3.548
Minimum Non-Detect 0.0049 Minimum Non-Detect -5.319
Maximum Non-Detect 3.4 Maximum Non-Detect 1.224

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.633
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 2.793 Mean -2.704
SD 4.121 SD 3.935
   95% DL/2 (t) UCL 4.93    95%  H-Stat (DL/2) UCL 2883270

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 8.162 Mean in Log Scale -2.62
SD 2.487 SD in Log Scale 3.448
   95% MLE (t) UCL 9.452 Mean in Original Scale 2.655
   95% MLE (Tiku) UCL 10.37 SD in Original Scale 4.188

   95% Percentile Bootstrap UCL 4.52
   95% BCA Bootstrap UCL 4.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.316 Data appear Normal at 5% Significance Level
Theta Star 20.11
nu star 3.163

A-D Test Statistic 1.001 Nonparametric Statistics
5% A-D Critical Value 0.717 Kaplan-Meier (KM) Method
K-S Test Statistic 0.717 Mean 2.652
5% K-S Critical Value 0.373 SD 4.012
Data not Gamma Distributed at 5% Significance Level SE of Mean 1.295

   95% KM (t) UCL 4.977
Assuming Gamma Distribution    95% KM (z) UCL 4.782
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.952
Minimum 0.0028    95% KM (bootstrap t) UCL 4.483
Maximum 11    95% KM (BCA) UCL 9.8
Mean 6.361    95% KM (Percentile Bootstrap) UCL 7.267
Median 6.361 95% KM (Chebyshev) UCL 8.296
SD 2.616 97.5% KM (Chebyshev) UCL 10.74
k star 0.795 99% KM (Chebyshev) UCL 15.54
Theta star 8.003
Nu star 19.08 Potential UCLs to Use
AppChi2 10.17    95% KM (t) UCL 4.977
   95% Gamma Approximate UCL 11.93    95% KM (Percentile Bootstrap) UCL 7.267
   95% Adjusted Gamma UCL 13.2
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Chromium (q central)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 30
Number of Missing Values 5

Raw Statistics Log-transformed Statistics
Minimum 2.2 Minimum of Log Data 0.788
Maximum 8000 Maximum of Log Data 8.987
Mean 199 Mean of log Data 2.995
Median 17 SD of log Data 1.129
SD 1189
Coefficient of Variation 5.977
Skewness 6.706

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.16 Shapiro Wilk Test Statistic 0.714
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 496.9    95% H-UCL 57.55
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 69.7
   95% Adjusted-CLT UCL 680  97.5% Chebyshev (MVUE) UCL 83.87
   95% Modified-t UCL 526.5    99% Chebyshev (MVUE) UCL 111.7

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.295 Data do not follow a Discernable Distribution (0.05)
Theta Star 674.8
nu star 26.54
Approximate Chi Square Value (.05) 15.79 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 490.6
Adjusted Chi Square Value 15.52    95% Jackknife UCL 496.9

   95% Standard Bootstrap UCL 488.7
Anderson-Darling Test Statistic 12.35    95% Bootstrap-t UCL 1.92E+04
Anderson-Darling 5% Critical Value 0.862    95% Hall's Bootstrap UCL 7802
Kolmogorov-Smirnov Test Statistic 0.451    95% Percentile Bootstrap UCL 553.5
Kolmogorov-Smirnov 5% Critical Value 0.143    95% BCA Bootstrap UCL 906.6
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 971.9

97.5% Chebyshev(Mean, Sd) UCL 1306
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1963
   95% Approximate Gamma UCL 334.3
   95% Adjusted Gamma UCL 340.3

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1963
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Chromium (q south)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 37
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 4 Minimum of Log Data 1.386
Maximum 660 Maximum of Log Data 6.492
Mean 80.55 Mean of log Data 3.643
Median 31 SD of log Data 1.197
SD 127.8
Coefficient of Variation 1.587
Skewness 3.375

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.957
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 112.6    95% H-UCL 123.9
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 148.9
   95% Adjusted-CLT UCL 122.1  97.5% Chebyshev (MVUE) UCL 180.4
   95% Modified-t UCL 114.2    99% Chebyshev (MVUE) UCL 242.2

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.758 Data appear Lognormal at 5% Significance Level
Theta Star 106.3
nu star 68.23
Approximate Chi Square Value (.05) 50.21 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 111.9
Adjusted Chi Square Value 49.7    95% Jackknife UCL 112.6

   95% Standard Bootstrap UCL 111.2
Anderson-Darling Test Statistic 1.611    95% Bootstrap-t UCL 140.4
Anderson-Darling 5% Critical Value 0.787    95% Hall's Bootstrap UCL 258.8
Kolmogorov-Smirnov Test Statistic 0.158    95% Percentile Bootstrap UCL 114
Kolmogorov-Smirnov 5% Critical Value 0.137    95% BCA Bootstrap UCL 124.7
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 163.6

97.5% Chebyshev(Mean, Sd) UCL 199.6
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 270.2
   95% Approximate Gamma UCL 109.4
   95% Adjusted Gamma UCL 110.6

Potential UCL to Use Use 95% H-UCL 123.9
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Chromium (s)

General Statistics
Number of Valid Observations 11 Number of Distinct Observations 11
Number of Missing Values 3

Raw Statistics Log-transformed Statistics
Minimum 6.2 Minimum of Log Data 1.825
Maximum 480 Maximum of Log Data 6.174
Mean 132 Mean of log Data 4.05
Median 96 SD of log Data 1.53
SD 150.2
Coefficient of Variation 1.138
Skewness 1.368

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.824 Shapiro Wilk Test Statistic 0.919
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 214    95% H-UCL 1343
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 486.1
   95% Adjusted-CLT UCL 226.4  97.5% Chebyshev (MVUE) UCL 629.9
   95% Modified-t UCL 217.2    99% Chebyshev (MVUE) UCL 912.5

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.586 Data appear Gamma Distributed at 5% Significance Level
Theta Star 225.2
nu star 12.89
Approximate Chi Square Value (.05) 5.82 Nonparametric Statistics
Adjusted Level of Significance 0.0278    95% CLT UCL 206.5
Adjusted Chi Square Value 5.066    95% Jackknife UCL 214

   95% Standard Bootstrap UCL 202
Anderson-Darling Test Statistic 0.401    95% Bootstrap-t UCL 244.7
Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 236.3
Kolmogorov-Smirnov Test Statistic 0.222    95% Percentile Bootstrap UCL 207.3
Kolmogorov-Smirnov 5% Critical Value 0.265    95% BCA Bootstrap UCL 219.1
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 329.4

97.5% Chebyshev(Mean, Sd) UCL 414.8
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 582.6
   95% Approximate Gamma UCL 292.3
   95% Adjusted Gamma UCL 335.8

Potential UCL to Use Use 95% Approximate Gamma UCL 292.3
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Copper (q central)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 37
Number of Missing Values 5

Raw Statistics Log-transformed Statistics
Minimum 1.75 Minimum of Log Data 0.56
Maximum 20000 Maximum of Log Data 9.903
Mean 513.4 Mean of log Data 3.567
Median 27 SD of log Data 1.556
SD 2974
Coefficient of Variation 5.792
Skewness 6.688

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.172 Shapiro Wilk Test Statistic 0.887
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 1258    95% H-UCL 240.1
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 263.9
   95% Adjusted-CLT UCL 1715  97.5% Chebyshev (MVUE) UCL 329.4
   95% Modified-t UCL 1332    99% Chebyshev (MVUE) UCL 458.1

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.261 Data do not follow a Discernable Distribution (0.05)
Theta Star 1970
nu star 23.46
Approximate Chi Square Value (.05) 13.44 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 1243
Adjusted Chi Square Value 13.19    95% Jackknife UCL 1258

   95% Standard Bootstrap UCL 1212
Anderson-Darling Test Statistic 9.054    95% Bootstrap-t UCL 1.80E+04
Anderson-Darling 5% Critical Value 0.878    95% Hall's Bootstrap UCL 11489
Kolmogorov-Smirnov Test Statistic 0.361    95% Percentile Bootstrap UCL 1400
Kolmogorov-Smirnov 5% Critical Value 0.144    95% BCA Bootstrap UCL 2275
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2446

97.5% Chebyshev(Mean, Sd) UCL 3282
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4924
   95% Approximate Gamma UCL 896.3
   95% Adjusted Gamma UCL 913.4

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4924
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Copper (q north)

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 28
Number of Missing Values 7

Raw Statistics Log-transformed Statistics
Minimum 8.3 Minimum of Log Data 2.116
Maximum 17000 Maximum of Log Data 9.741
Mean 854.9 Mean of log Data 4.399
Median 44 SD of log Data 1.803
SD 3189
Coefficient of Variation 3.73
Skewness 4.995

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.288 Shapiro Wilk Test Statistic 0.895
Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 1862    95% H-UCL 1389
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1057
   95% Adjusted-CLT UCL 2416  97.5% Chebyshev (MVUE) UCL 1358
   95% Modified-t UCL 1954    99% Chebyshev (MVUE) UCL 1948

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.287 Data do not follow a Discernable Distribution (0.05)
Theta Star 2982
nu star 16.63
Approximate Chi Square Value (.05) 8.408 Nonparametric Statistics
Adjusted Level of Significance 0.0407    95% CLT UCL 1829
Adjusted Chi Square Value 8.059    95% Jackknife UCL 1862

   95% Standard Bootstrap UCL 1813
Anderson-Darling Test Statistic 3.981    95% Bootstrap-t UCL 10353
Anderson-Darling 5% Critical Value 0.859    95% Hall's Bootstrap UCL 7464
Kolmogorov-Smirnov Test Statistic 0.292    95% Percentile Bootstrap UCL 1939
Kolmogorov-Smirnov 5% Critical Value 0.177    95% BCA Bootstrap UCL 2783
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3436

97.5% Chebyshev(Mean, Sd) UCL 4553
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6746
   95% Approximate Gamma UCL 1691
   95% Adjusted Gamma UCL 1764

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 6746
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Dibenzo(a,h)anthracene (o)

General Statistics
Number of Valid Data 13 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 8
Number of Missing Values 4 Percent Non-Detects 61.54%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.078 Minimum Detected -2.551
Maximum Detected 6 Maximum Detected 1.792
Mean of Detected 1.998 Mean of Detected -0.39
SD of Detected 2.534 SD of Detected 1.897
Minimum Non-Detect 0.39 Minimum Non-Detect -0.942
Maximum Non-Detect 39.5 Maximum Non-Detect 3.676

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.834 Shapiro Wilk Test Statistic 0.923
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 3.38 Mean -0.464
SD 6.167 SD 1.9
   95% DL/2 (t) UCL 6.429    95%  H-Stat (DL/2) UCL 64.01

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.421

SD in Log Scale 1.465
Mean in Original Scale 0.859
SD in Original Scale 1.738
   95% Percentile Bootstrap UCL 1.727
   95% BCA Bootstrap UCL 2.037

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.363 Data appear Normal at 5% Significance Level
Theta Star 5.499
nu star 3.633

A-D Test Statistic 0.297 Nonparametric Statistics
5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method
K-S Test Statistic 0.707 Mean 0.965
5% K-S Critical Value 0.37 SD 1.796
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.605

   95% KM (t) UCL 2.044
Assuming Gamma Distribution    95% KM (z) UCL 1.961
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.985
Minimum 0.078    95% KM (bootstrap t) UCL 5.798
Maximum 6    95% KM (BCA) UCL 3
Mean 1.902    95% KM (Percentile Bootstrap) UCL 2.299
Median 1.565 95% KM (Chebyshev) UCL 3.604
SD 1.489 97.5% KM (Chebyshev) UCL 4.745
k star 1.062 99% KM (Chebyshev) UCL 6.988
Theta star 1.791
Nu star 27.61 Potential UCLs to Use
AppChi2 16.62    95% KM (t) UCL 2.044
   95% Gamma Approximate UCL 3.159    95% KM (Percentile Bootstrap) UCL 2.299
   95% Adjusted Gamma UCL 3.406
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dibenzo(a,h)anthracene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 19
Number of Missing Values 7 Percent Non-Detects 65.52%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.066 Minimum Detected -2.718
Maximum Detected 0.4 Maximum Detected -0.916
Mean of Detected 0.205 Mean of Detected -1.724
SD of Detected 0.112 SD of Detected 0.572
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 230 Maximum Non-Detect 5.438

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Test Statistic 0.967
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 4.892 Mean -0.789
SD 21.28 SD 1.575
   95% DL/2 (t) UCL 11.61    95%  H-Stat (DL/2) UCL 9.162

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.783

SD in Log Scale 0.341
Mean in Original Scale 0.178
SD in Original Scale 0.0681
   95% Percentile Bootstrap UCL 0.2
   95% BCA Bootstrap UCL 0.205

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.675 Data appear Normal at 5% Significance Level
Theta Star 0.0767
nu star 53.49

A-D Test Statistic 0.212 Nonparametric Statistics
5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method
K-S Test Statistic 0.73 Mean 0.194
5% K-S Critical Value 0.268 SD 0.0984
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0303

   95% KM (t) UCL 0.245
Assuming Gamma Distribution    95% KM (z) UCL 0.243
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.246
Minimum 0.066    95% KM (bootstrap t) UCL 0.253
Maximum 0.4    95% KM (BCA) UCL 0.248
Mean 0.219    95% KM (Percentile Bootstrap) UCL 0.243
Median 0.229 95% KM (Chebyshev) UCL 0.326
SD 0.0653 97.5% KM (Chebyshev) UCL 0.383
k star 8.959 99% KM (Chebyshev) UCL 0.495
Theta star 0.0244
Nu star 519.6 Potential UCLs to Use
AppChi2 467.8    95% KM (t) UCL 0.245
   95% Gamma Approximate UCL 0.243    95% KM (Percentile Bootstrap) UCL 0.243
   95% Adjusted Gamma UCL 0.245
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dibenzo(a,h)anthracene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 13
Number of Distinct Detected Data 13 Number of Non-Detect Data 32
Number of Missing Values 4 Percent Non-Detects 71.11%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.03 Minimum Detected -3.507
Maximum Detected 2.8 Maximum Detected 1.03
Mean of Detected 0.362 Mean of Detected -1.91
SD of Detected 0.743 SD of Detected 1.204
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 14 Maximum Non-Detect 2.639

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 45
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.456 Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.511 Mean -1.452
SD 1.145 SD 1.008
   95% DL/2 (t) UCL 0.798    95%  H-Stat (DL/2) UCL 0.584

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -2.158

SD in Log Scale 0.757
Mean in Original Scale 0.187
SD in Original Scale 0.407
   95% Percentile Bootstrap UCL 0.306
   95% BCA Bootstrap UCL 0.376

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.573 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 0.633
nu star 14.9

A-D Test Statistic 1.124 Nonparametric Statistics
5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method
K-S Test Statistic 0.776 Mean 0.203
5% K-S Critical Value 0.247 SD 0.419
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0711

   95% KM (t) UCL 0.322
Assuming Gamma Distribution    95% KM (z) UCL 0.319
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.32
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.494
Maximum 2.8    95% KM (BCA) UCL 0.332
Mean 0.345    95% KM (Percentile Bootstrap) UCL 0.324
Median 0.274 95% KM (Chebyshev) UCL 0.512
SD 0.456 97.5% KM (Chebyshev) UCL 0.646
k star 0.271 99% KM (Chebyshev) UCL 0.91
Theta star 1.275
Nu star 24.36 Potential UCLs to Use
AppChi2 14.12    95% KM (t) UCL 0.322
   95% Gamma Approximate UCL 0.595
   95% Adjusted Gamma UCL 0.606
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Dichloromethane (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 6
Number of Missing Values 3 Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics
Minimum Detected 2.1 Minimum Detected 0.742
Maximum Detected 57 Maximum Detected 4.043
Mean of Detected 20.14 Mean of Detected 2.313
SD of Detected 22.79 SD of Detected 1.437
Minimum Non-Detect 0.0045 Minimum Non-Detect -5.404
Maximum Non-Detect 6.8 Maximum Non-Detect 1.917

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.73%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Test Statistic 0.915
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9.473 Mean -1.214
SD 17.69 SD 4.092
   95% DL/2 (t) UCL 19.14    95%  H-Stat (DL/2) UCL 8676606

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.172

SD in Log Scale 2.281
Mean in Original Scale 9.279
SD in Original Scale 17.77
   95% Percentile Bootstrap UCL 18.22
   95% BCA Bootstrap UCL 22.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.475 Data appear Normal at 5% Significance Level
Theta Star 42.44
nu star 4.745

A-D Test Statistic 0.293 Nonparametric Statistics
5% A-D Critical Value 0.695 Kaplan-Meier (KM) Method
K-S Test Statistic 0.695 Mean 10.31
5% K-S Critical Value 0.366 SD 16.41
Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.533

   95% KM (t) UCL 20.34
Assuming Gamma Distribution    95% KM (z) UCL 19.41
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.54
Minimum 2.1    95% KM (bootstrap t) UCL 33.84
Maximum 57    95% KM (BCA) UCL 28.82
Mean 19.76    95% KM (Percentile Bootstrap) UCL 23.4
Median 20.36 95% KM (Chebyshev) UCL 34.42
SD 14.53 97.5% KM (Chebyshev) UCL 44.86
k star 1.312 99% KM (Chebyshev) UCL 65.36
Theta star 15.06
Nu star 28.87 Potential UCLs to Use
AppChi2 17.61    95% KM (t) UCL 20.34
   95% Gamma Approximate UCL 32.41    95% KM (Percentile Bootstrap) UCL 23.4
   95% Adjusted Gamma UCL 35.25
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Dieldrin (o)

General Statistics
Number of Valid Data 11 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 6
Number of Missing Values 6 Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.005 Minimum Detected -5.298
Maximum Detected 3.8 Maximum Detected 1.335
Mean of Detected 1.519 Mean of Detected -1.764
SD of Detected 1.993 SD of Detected 3.1
Minimum Non-Detect 0.0033 Minimum Non-Detect -5.714
Maximum Non-Detect 25 Maximum Non-Detect 3.219

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.722 Shapiro Wilk Test Statistic 0.871
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 2.92 Mean -2.416
SD 4.836 SD 3.69
   95% DL/2 (t) UCL 5.563    95%  H-Stat (DL/2) UCL 188553

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.003

SD in Log Scale 3.977
Mean in Original Scale 0.692
SD in Original Scale 1.489
   95% Percentile Bootstrap UCL 1.379
   95% BCA Bootstrap UCL 1.707

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.259 Data appear Gamma Distributed at 5% Significance Level
Theta Star 5.871
nu star 2.588

A-D Test Statistic 0.487 Nonparametric Statistics
5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method
K-S Test Statistic 0.737 Mean 0.846
5% K-S Critical Value 0.379 SD 1.527
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.569

   95% KM (t) UCL 1.878
Assuming Gamma Distribution    95% KM (z) UCL 1.783
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.834
Minimum 0.005    95% KM (bootstrap t) UCL 16
Maximum 3.8    95% KM (BCA) UCL 2.169
Mean 1.298    95% KM (Percentile Bootstrap) UCL 2.047
Median 0.258 95% KM (Chebyshev) UCL 3.327
SD 1.522 97.5% KM (Chebyshev) UCL 4.4
k star 0.419 99% KM (Chebyshev) UCL 6.509
Theta star 3.096
Nu star 9.222 Potential UCLs to Use
AppChi2 3.462    95% KM (t) UCL 1.878
   95% Gamma Approximate UCL 3.458
   95% Adjusted Gamma UCL 4.113
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dieldrin (p)

General Statistics
Number of Valid Data 24 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 14
Number of Missing Values 23 Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.002 Minimum Detected -6.215
Maximum Detected 1.3 Maximum Detected 0.262
Mean of Detected 0.271 Mean of Detected -2.818
SD of Detected 0.42 SD of Detected 2.178
Minimum Non-Detect 0.019 Minimum Non-Detect -3.963
Maximum Non-Detect 4.5 Maximum Non-Detect 1.504

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.697 Shapiro Wilk Test Statistic 0.952
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.326 Mean -2.761
SD 0.589 SD 1.917
   95% DL/2 (t) UCL 0.532    95%  H-Stat (DL/2) UCL 4.291

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.903

SD in Log Scale 1.739
Mean in Original Scale 0.12
SD in Original Scale 0.293
   95% Percentile Bootstrap UCL 0.226
   95% BCA Bootstrap UCL 0.271

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.368 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.735
nu star 7.361

A-D Test Statistic 0.331 Nonparametric Statistics
5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method
K-S Test Statistic 0.79 Mean 0.136
5% K-S Critical Value 0.283 SD 0.304
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0699

   95% KM (t) UCL 0.256
Assuming Gamma Distribution    95% KM (z) UCL 0.251
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.253
Minimum 0.002    95% KM (bootstrap t) UCL 0.382
Maximum 1.3    95% KM (BCA) UCL 0.264
Mean 0.28    95% KM (Percentile Bootstrap) UCL 0.259
Median 0.252 95% KM (Chebyshev) UCL 0.441
SD 0.269 97.5% KM (Chebyshev) UCL 0.573
k star 0.822 99% KM (Chebyshev) UCL 0.832
Theta star 0.341
Nu star 39.43 Potential UCLs to Use
AppChi2 26.05    95% KM (t) UCL 0.256
   95% Gamma Approximate UCL 0.425
   95% Adjusted Gamma UCL 0.437
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dieldrin (q central)

General Statistics
Number of Valid Data 37 Number of Detected Data 17
Number of Distinct Detected Data 17 Number of Non-Detect Data 20
Number of Missing Values 13 Percent Non-Detects 54.05%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.20E-04 Minimum Detected -7.562
Maximum Detected 0.39 Maximum Detected -0.942
Mean of Detected 0.0436 Mean of Detected -4.371
SD of Detected 0.0916 SD of Detected 1.718
Minimum Non-Detect 0.00185 Minimum Non-Detect -6.293
Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.30%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.454 Shapiro Wilk Test Statistic 0.962
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0224 Mean -5.179
SD 0.0644 SD 1.473
   95% DL/2 (t) UCL 0.0403    95%  H-Stat (DL/2) UCL 0.0305

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.604

SD in Log Scale 1.656
Mean in Original Scale 0.0208
SD in Original Scale 0.0647
   95% Percentile Bootstrap UCL 0.0406
   95% BCA Bootstrap UCL 0.0523

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.46 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.0947
nu star 15.65

A-D Test Statistic 0.657 Nonparametric Statistics
5% A-D Critical Value 0.797 Kaplan-Meier (KM) Method
K-S Test Statistic 0.797 Mean 0.0212
5% K-S Critical Value 0.221 SD 0.0638
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0108

   95% KM (t) UCL 0.0395
Assuming Gamma Distribution    95% KM (z) UCL 0.039
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0392
Minimum 5.20E-04    95% KM (bootstrap t) UCL 0.0797
Maximum 0.39    95% KM (BCA) UCL 0.0412
Mean 0.0436    95% KM (Percentile Bootstrap) UCL 0.0413
Median 0.0435 95% KM (Chebyshev) UCL 0.0684
SD 0.0611 97.5% KM (Chebyshev) UCL 0.0888
k star 0.949 99% KM (Chebyshev) UCL 0.129
Theta star 0.0459
Nu star 70.24 Potential UCLs to Use
AppChi2 51.95    95% KM (t) UCL 0.0395
   95% Gamma Approximate UCL 0.0589
   95% Adjusted Gamma UCL 0.0597
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dieldrin (q north)

General Statistics
Number of Valid Data 22 Number of Detected Data 11
Number of Distinct Detected Data 11 Number of Non-Detect Data 11
Number of Missing Values 14 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.00395 Minimum Detected -5.534
Maximum Detected 3.2 Maximum Detected 1.163
Mean of Detected 0.458 Mean of Detected -2.924
SD of Detected 0.978 SD of Detected 2.203
Minimum Non-Detect 0.0037 Minimum Non-Detect -5.599
Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.36%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.549 Shapiro Wilk Test Statistic 0.91
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.238 Mean -3.944
SD 0.712 SD 2.077
   95% DL/2 (t) UCL 0.499    95%  H-Stat (DL/2) UCL 1.145

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.946

SD in Log Scale 2.656
Mean in Original Scale 0.23
SD in Original Scale 0.714
   95% Percentile Bootstrap UCL 0.494
   95% BCA Bootstrap UCL 0.667

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.292 Data appear Lognormal at 5% Significance Level
Theta Star 1.567
nu star 6.431

A-D Test Statistic 0.991 Nonparametric Statistics
5% A-D Critical Value 0.816 Kaplan-Meier (KM) Method
K-S Test Statistic 0.816 Mean 0.232
5% K-S Critical Value 0.275 SD 0.697
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.156

   95% KM (t) UCL 0.5
Assuming Gamma Distribution    95% KM (z) UCL 0.489
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.493
Minimum 1.00E-09    95% KM (bootstrap t) UCL 1.813
Maximum 3.2    95% KM (BCA) UCL 0.504
Mean 0.309    95% KM (Percentile Bootstrap) UCL 0.501
Median 0.0155 95% KM (Chebyshev) UCL 0.912
SD 0.709 97.5% KM (Chebyshev) UCL 1.206
k star 0.151 99% KM (Chebyshev) UCL 1.783
Theta star 2.047
Nu star 6.634 Potential UCLs to Use
AppChi2 1.972    99% KM (Chebyshev) UCL 1.783
   95% Gamma Approximate UCL 1.038
   95% Adjusted Gamma UCL 1.145
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dieldrin (q south)

General Statistics
Number of Valid Data 41 Number of Detected Data 27
Number of Distinct Detected Data 26 Number of Non-Detect Data 14
Number of Missing Values 8 Percent Non-Detects 34.15%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.90E-04 Minimum Detected -7.849
Maximum Detected 0.825 Maximum Detected -0.192
Mean of Detected 0.113 Mean of Detected -3.709
SD of Detected 0.186 SD of Detected 2.188
Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
Maximum Non-Detect 0.085 Maximum Non-Detect -2.465

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.61%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.65 Shapiro Wilk Test Statistic 0.956
5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0787 Mean -4.135
SD 0.158 SD 1.991
   95% DL/2 (t) UCL 0.12    95%  H-Stat (DL/2) UCL 0.37

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.505

SD in Log Scale 2.118
Mean in Original Scale 0.0753
SD in Original Scale 0.159
   95% Percentile Bootstrap UCL 0.119
   95% BCA Bootstrap UCL 0.133

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.404 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.28
nu star 21.79

A-D Test Statistic 0.26 Nonparametric Statistics
5% A-D Critical Value 0.824 Kaplan-Meier (KM) Method
K-S Test Statistic 0.824 Mean 0.0761
5% K-S Critical Value 0.18 SD 0.157
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.025

   95% KM (t) UCL 0.118
Assuming Gamma Distribution    95% KM (z) UCL 0.117
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.118
Minimum 3.90E-04    95% KM (bootstrap t) UCL 0.149
Maximum 0.825    95% KM (BCA) UCL 0.123
Mean 0.094    95% KM (Percentile Bootstrap) UCL 0.121
Median 0.042 95% KM (Chebyshev) UCL 0.185
SD 0.153 97.5% KM (Chebyshev) UCL 0.232
k star 0.549 99% KM (Chebyshev) UCL 0.324
Theta star 0.171
Nu star 45.05 Potential UCLs to Use
AppChi2 30.65    95% KM (BCA) UCL 0.123
   95% Gamma Approximate UCL 0.138
   95% Adjusted Gamma UCL 0.14
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dieldrin (r)

General Statistics
Number of Valid Data 11 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 4
Number of Missing Values 5 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.70E-04 Minimum Detected -7.902
Maximum Detected 1.8 Maximum Detected 0.588
Mean of Detected 0.503 Mean of Detected -3.877
SD of Detected 0.821 SD of Detected 3.531
Minimum Non-Detect 0.0035 Minimum Non-Detect -5.655
Maximum Non-Detect 0.44 Maximum Non-Detect -0.821

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.82%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.651 Shapiro Wilk Test Statistic 0.886
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.341 Mean -4.319
SD 0.677 SD 3.092
   95% DL/2 (t) UCL 0.711    95%  H-Stat (DL/2) UCL 7316

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -4.896

SD in Log Scale 3.092
Mean in Original Scale 0.321
SD in Original Scale 0.684
   95% Percentile Bootstrap UCL 0.657
   95% BCA Bootstrap UCL 0.774

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.225 Data appear Gamma Distributed at 5% Significance Level
Theta Star 2.241
nu star 3.143

A-D Test Statistic 0.586 Nonparametric Statistics
5% A-D Critical Value 0.811 Kaplan-Meier (KM) Method
K-S Test Statistic 0.811 Mean 0.322
5% K-S Critical Value 0.34 SD 0.652
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.212

   95% KM (t) UCL 0.707
Assuming Gamma Distribution    95% KM (z) UCL 0.671
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.696
Minimum 3.70E-04    95% KM (bootstrap t) UCL 6.033
Maximum 1.8    95% KM (BCA) UCL 0.661
Mean 0.428    95% KM (Percentile Bootstrap) UCL 0.658
Median 0.269 95% KM (Chebyshev) UCL 1.247
SD 0.645 97.5% KM (Chebyshev) UCL 1.648
k star 0.3 99% KM (Chebyshev) UCL 2.434
Theta star 1.428
Nu star 6.597 Potential UCLs to Use
AppChi2 1.952    95% KM (BCA) UCL 0.661
   95% Gamma Approximate UCL 1.447
   95% Adjusted Gamma UCL 1.801
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Dioxin TEQ-HH (p)

General Statistics
Number of Valid Data 21 Number of Detected Data 18
Number of Distinct Detected Data 18 Number of Non-Detect Data 3
Number of Missing Values 26 Percent Non-Detects 14.29%

Raw Statistics Log-transformed Statistics
Minimum Detected 1.79E-04 Minimum Detected -8.627
Maximum Detected 0.00701 Maximum Detected -4.961
Mean of Detected 0.00173 Mean of Detected -6.905
SD of Detected 0.00207 SD of Detected 104.30%
Minimum Non-Detect 4.04E-04 Minimum Non-Detect -7.815
Maximum Non-Detect 0.0139 Maximum Non-Detect -4.278

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.683 Shapiro Wilk Test Statistic 0.932
5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00213 Mean -6.801
SD 0.00246 SD 1.184
   95% DL/2 (t) UCL 0.00305    95%  H-Stat (DL/2) UCL 0.00682

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -6.984

SD in Log Scale 1.016
Mean in Original Scale 0.00158
SD in Original Scale 0.00195
   95% Percentile Bootstrap UCL 0.00231
   95% BCA Bootstrap UCL 0.00252

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.915 Data appear Lognormal at 5% Significance Level
Theta Star 0.00189
nu star 32.92

A-D Test Statistic 1.131 Nonparametric Statistics
5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method
K-S Test Statistic 0.766 Mean 0.00165
5% K-S Critical Value 0.209 SD 0.00199
Data not Gamma Distributed at 5% Significance Level SE of Mean 4.70E-04

   95% KM (t) UCL 0.00246
Assuming Gamma Distribution    95% KM (z) UCL 0.00242
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00246
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.00297
Maximum 0.00701    95% KM (BCA) UCL 0.00252
Mean 0.00166    95% KM (Percentile Bootstrap) UCL 0.00241
Median 8.62E-04 95% KM (Chebyshev) UCL 0.0037
SD 0.00195 97.5% KM (Chebyshev) UCL 0.00458
k star 0.516 99% KM (Chebyshev) UCL 0.00632
Theta star 0.00321
Nu star 21.69 Potential UCLs to Use
AppChi2 12.1  97.5% KM (Chebyshev) UCL 0.00458
   95% Gamma Approximate UCL 0.00297
   95% Adjusted Gamma UCL 0.00311
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dioxin TEQ-HH (q central)

General Statistics
Number of Valid Data 25 Number of Detected Data 20
Number of Distinct Detected Data 20 Number of Non-Detect Data 5
Number of Missing Values 25 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 6.66E-05 Minimum Detected -9.617
Maximum Detected 0.0182 Maximum Detected -4.006
Mean of Detected 0.00241 Mean of Detected -7.409
SD of Detected 0.00529 SD of Detected 1.481
Minimum Non-Detect 1.90E-04 Minimum Non-Detect -8.566
Maximum Non-Detect 4.67E-04 Maximum Non-Detect -7.669

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.465 Shapiro Wilk Test Statistic 0.869
5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00196 Mean -7.701
SD 0.0048 SD 1.455
   95% DL/2 (t) UCL 0.0036    95%  H-Stat (DL/2) UCL 0.26%

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -7.764

SD in Log Scale 1.512
Mean in Original Scale 0.00195
SD in Original Scale 0.0048
   95% Percentile Bootstrap UCL 0.00356
   95% BCA Bootstrap UCL 0.0044

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.429 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.00561
nu star 17.16

A-D Test Statistic 2.64 Nonparametric Statistics
5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method
K-S Test Statistic 0.81 Mean 0.00196
5% K-S Critical Value 0.206 SD 0.0047
Data not Gamma Distributed at 5% Significance Level SE of Mean 9.65E-04

   95% KM (t) UCL 0.00361
Assuming Gamma Distribution    95% KM (z) UCL 0.00354
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0036
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.00919
Maximum 0.0182    95% KM (BCA) UCL 0.0035
Mean 0.00193    95% KM (Percentile Bootstrap) UCL 0.00358
Median 3.76E-04 95% KM (Chebyshev) UCL 0.00616
SD 0.00481 97.5% KM (Chebyshev) UCL 0.00798
k star 0.197 99% KM (Chebyshev) UCL 0.0116
Theta star 0.00978
Nu star 9.854 Potential UCLs to Use
AppChi2 3.85  97.5% KM (Chebyshev) UCL 0.00798
   95% Gamma Approximate UCL 0.00493
   95% Adjusted Gamma UCL 0.00528
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dioxin TEQ-HH (q north)

General Statistics
Number of Valid Data 17 Number of Detected Data 15
Number of Distinct Detected Data 15 Number of Non-Detect Data 2
Number of Missing Values 19 Percent Non-Detects 11.76%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.88E-05 Minimum Detected -9.742
Maximum Detected 0.0678 Maximum Detected -2.691
Mean of Detected 0.00704 Mean of Detected -6.846
SD of Detected 0.0173 SD of Detected 1.971
Minimum Non-Detect 1.59E-04 Minimum Non-Detect -8.749
Maximum Non-Detect 1.94E-04 Maximum Non-Detect -8.548

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 29.41%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.449 Shapiro Wilk Test Statistic 0.939
5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00622 Mean -7.14
SD 0.0164 SD 2.022
   95% DL/2 (t) UCL 0.0132    95%  H-Stat (DL/2) UCL 0.0234

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0.00173 Mean in Log Scale -7.229
SD 0.0199 SD in Log Scale 2.144
   95% MLE (t) UCL 0.0102 Mean in Original Scale 0.00622
   95% MLE (Tiku) UCL 0.0105 SD in Original Scale 0.0164

   95% Percentile Bootstrap UCL 0.014
   95% BCA Bootstrap UCL 0.018

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.328 Data appear Lognormal at 5% Significance Level
Theta Star 0.0214
nu star 9.851

A-D Test Statistic 1.173 Nonparametric Statistics
5% A-D Critical Value 0.824 Kaplan-Meier (KM) Method
K-S Test Statistic 0.824 Mean 0.00622
5% K-S Critical Value 0.238 SD 0.0159
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00399

   95% KM (t) UCL 0.0132
Assuming Gamma Distribution    95% KM (z) UCL 0.0128
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0132
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.0365
Maximum 0.0678    95% KM (BCA) UCL 0.0141
Mean 0.00621    95% KM (Percentile Bootstrap) UCL 0.0137
Median 4.04E-04 95% KM (Chebyshev) UCL 0.0236
SD 0.0164 97.5% KM (Chebyshev) UCL 0.0311
k star 0.216 99% KM (Chebyshev) UCL 0.0459
Theta star 0.0288
Nu star 7.333 Potential UCLs to Use
AppChi2 2.355    99% KM (Chebyshev) UCL 0.0459
   95% Gamma Approximate UCL 0.0193
   95% Adjusted Gamma UCL 0.022
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dioxin TEQ-HH (q south)

General Statistics
Number of Valid Observations 32 Number of Distinct Observations 32
Number of Missing Values 17

Raw Statistics Log-transformed Statistics
Minimum 5.27E-05 Minimum of Log Data -9.85
Maximum 3.20E-02 Maximum of Log Data -3.441
Mean 0.00161 Mean of log Data -8.041
Median 2.40E-04 SD of log Data 1.441
SD 0.00569
Coefficient of Variation 3.526
Skewness 5.273

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.283 Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 0.00332    95% H-UCL 0.00197
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00205
   95% Adjusted-CLT UCL 0.00427  97.5% Chebyshev (MVUE) UCL 0.00257
   95% Modified-t UCL 0.00348    99% Chebyshev (MVUE) UCL 0.00358

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.39 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.00414
nu star 24.95
Approximate Chi Square Value (.05) 14.57 Nonparametric Statistics
Adjusted Level of Significance 0.0416    95% CLT UCL 0.00327
Adjusted Chi Square Value 14.15    95% Jackknife UCL 0.00332

   95% Standard Bootstrap UCL 0.00328
Anderson-Darling Test Statistic 3.795    95% Bootstrap-t UCL 0.019
Anderson-Darling 5% Critical Value 0.831    95% Hall's Bootstrap UCL 0.00997
Kolmogorov-Smirnov Test Statistic 0.261    95% Percentile Bootstrap UCL 0.00355
Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 0.00481
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.006

97.5% Chebyshev(Mean, Sd) UCL 0.0079
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0116
   95% Approximate Gamma UCL 0.00276
   95% Adjusted Gamma UCL 0.00285

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.0116
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Dioxin TEQ-HH (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data 7
Number of Missing Values 4 Percent Non-Detects 58.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 1.23E-04 Minimum Detected -9.007
Maximum Detected 0.0128 Maximum Detected -4.356
Mean of Detected 0.00323 Mean of Detected -6.793
SD of Detected 0.00539 SD of Detected 1.66
Minimum Non-Detect 3.53E-05 Minimum Non-Detect -10.25
Maximum Non-Detect 2.49E-04 Maximum Non-Detect -8.299

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 5 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.634 Shapiro Wilk Test Statistic 0.942
5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00138 Mean -8.582
SD 0.00364 SD 1.933
   95% DL/2 (t) UCL 0.00327    95%  H-Stat (DL/2) UCL 0.00915

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -9.567

SD in Log Scale 2.657
Mean in Original Scale 0.00135
SD in Original Scale 0.00365
   95% Percentile Bootstrap UCL 0.00342
   95% BCA Bootstrap UCL 0.00462

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.368 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.00879
nu star 3.677

A-D Test Statistic 0.507 Nonparametric Statistics
5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method
K-S Test Statistic 0.707 Mean 0.00142
5% K-S Critical Value 0.37 SD 0.00347
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00112

   95% KM (t) UCL 0.00343
Assuming Gamma Distribution    95% KM (z) UCL 0.00326
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00311
Minimum 1.23E-04    95% KM (bootstrap t) UCL 0.0125
Maximum 0.0128    95% KM (BCA) UCL 0.00392
Mean 0.00214    95% KM (Percentile Bootstrap) UCL 0.00355
Median 9.86E-04 95% KM (Chebyshev) UCL 0.0063
SD 0.00342 97.5% KM (Chebyshev) UCL 0.00841
k star 0.787 99% KM (Chebyshev) UCL 0.0126
Theta star 0.00272
Nu star 18.9 Potential UCLs to Use
AppChi2 10.04    95% KM (t) UCL 0.00343
   95% Gamma Approximate UCL 0.00403
   95% Adjusted Gamma UCL 0.00446
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Ethylbenzene (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 11
Number of Distinct Detected Data 11 Number of Non-Detect Data 3
Number of Missing Values 3 Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.80E-04 Minimum Detected -7.875
Maximum Detected 2800 Maximum Detected 7.937
Mean of Detected 330.1 Mean of Detected 0.16
SD of Detected 829.2 SD of Detected 5.774
Minimum Non-Detect 0.0038 Minimum Non-Detect -5.573
Maximum Non-Detect 0.0056 Maximum Non-Detect -5.185

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.457 Shapiro Wilk Test Statistic 0.895
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 259.3 Mean -1.182
SD 740.7 SD 5.724
   95% DL/2 (t) UCL 609.9    95%  H-Stat (DL/2) UCL 3.75E+14

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.303

SD in Log Scale 5.839
Mean in Original Scale 259.3
SD in Original Scale 740.7
   95% Percentile Bootstrap UCL 638.6
   95% BCA Bootstrap UCL 857.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.161 Data appear Gamma Distributed at 5% Significance Level
Theta Star 2051
nu star 3.54

A-D Test Statistic 0.519 Nonparametric Statistics
5% A-D Critical Value 0.882 Kaplan-Meier (KM) Method
K-S Test Statistic 0.882 Mean 259.3
5% K-S Critical Value 0.285 SD 713.8
Data appear Gamma Distributed at 5% Significance Level SE of Mean 200.1

   95% KM (t) UCL 613.7
Assuming Gamma Distribution    95% KM (z) UCL 588.4
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 609.9
Minimum 1.00E-09    95% KM (bootstrap t) UCL 3080
Maximum 2800    95% KM (BCA) UCL 657.9
Mean 259.3    95% KM (Percentile Bootstrap) UCL 640
Median 0.0863 95% KM (Chebyshev) UCL 1131
SD 740.7 97.5% KM (Chebyshev) UCL 1509
k star 0.114 99% KM (Chebyshev) UCL 2250
Theta star 2282
Nu star 3.182 Potential UCLs to Use
AppChi2 0.428    95% KM (Chebyshev) UCL 1131
   95% Gamma Approximate UCL 1927
   95% Adjusted Gamma UCL 2555
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Ethylbenzene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 10
Number of Distinct Detected Data 9 Number of Non-Detect Data 1
Number of Missing Values 3 Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0011 Minimum Detected -6.812
Maximum Detected 1100 Maximum Detected 7.003
Mean of Detected 232.8 Mean of Detected 1.318
SD of Detected 346.1 SD of Detected 5.675
Minimum Non-Detect 0.0054 Minimum Non-Detect -5.221
Maximum Non-Detect 0.0054 Maximum Non-Detect -5.221

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.732 Shapiro Wilk Test Statistic 0.812
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 211.6 Mean 0.66
SD 335.7 SD 5.808
   95% DL/2 (t) UCL 395.1    95%  H-Stat (DL/2) UCL 5.35E+18

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 136 Mean in Log Scale 0.637
SD 403.6 SD in Log Scale 5.838
   95% MLE (t) UCL 356.6 Mean in Original Scale 211.6
   95% MLE (Tiku) UCL 363.2 SD in Original Scale 335.7

   95% Percentile Bootstrap UCL 371.6
   95% BCA Bootstrap UCL 450.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.193 Data appear Gamma Distributed at 5% Significance Level
Theta Star 1205
nu star 3.865

A-D Test Statistic 0.686 Nonparametric Statistics
5% A-D Critical Value 0.86 Kaplan-Meier (KM) Method
K-S Test Statistic 0.86 Mean 211.6
5% K-S Critical Value 0.295 SD 320.1
Data appear Gamma Distributed at 5% Significance Level SE of Mean 101.7

   95% KM (t) UCL 396
Assuming Gamma Distribution    95% KM (z) UCL 379
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 395.1
Minimum 0.0011    95% KM (bootstrap t) UCL 600.3
Maximum 1100    95% KM (BCA) UCL 381.8
Mean 212.3    95% KM (Percentile Bootstrap) UCL 368.5
Median 58 95% KM (Chebyshev) UCL 655.1
SD 335.3 97.5% KM (Chebyshev) UCL 847
k star 0.196 99% KM (Chebyshev) UCL 1224
Theta star 1081
Nu star 4.32 Potential UCLs to Use
AppChi2 0.852    95% KM (Chebyshev) UCL 655.1
   95% Gamma Approximate UCL 1076
   95% Adjusted Gamma UCL 1445
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Heptachlor (o)

General Statistics
Number of Valid Data 11 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 5
Number of Missing Values 6 Percent Non-Detects 45.45%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0073 Minimum Detected -4.92
Maximum Detected 2.775 Maximum Detected 1.021
Mean of Detected 0.983 Mean of Detected -1.865
SD of Detected 1.175 SD of Detected 2.743
Minimum Non-Detect 0.0017 Minimum Non-Detect -6.377
Maximum Non-Detect 13 Maximum Non-Detect 2.565

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Test Statistic 0.81
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.673 Mean -2.583
SD 2.453 SD 3.705
   95% DL/2 (t) UCL 3.013    95%  H-Stat (DL/2) UCL 284629

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -4.109

SD in Log Scale 3.578
Mean in Original Scale 0.539
SD in Original Scale 0.975
   95% Percentile Bootstrap UCL 1.026
   95% BCA Bootstrap UCL 1.214

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.292 Data appear Normal at 5% Significance Level
Theta Star 3.365
nu star 3.505

A-D Test Statistic 0.632 Nonparametric Statistics
5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method
K-S Test Statistic 0.757 Mean 0.658
5% K-S Critical Value 0.354 SD 0.989
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.361

   95% KM (t) UCL 1.313
Assuming Gamma Distribution    95% KM (z) UCL 1.252
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.297
Minimum 0.0073    95% KM (bootstrap t) UCL 1.835
Maximum 2.775    95% KM (BCA) UCL 1.405
Mean 0.833    95% KM (Percentile Bootstrap) UCL 1.386
Median 0.111 95% KM (Chebyshev) UCL 2.233
SD 0.97 97.5% KM (Chebyshev) UCL 2.914
k star 0.402 99% KM (Chebyshev) UCL 4.252
Theta star 2.07
Nu star 8.852 Potential UCLs to Use
AppChi2 3.238    95% KM (t) UCL 1.313
   95% Gamma Approximate UCL 2.277    95% KM (Percentile Bootstrap) UCL 1.386
   95% Adjusted Gamma UCL 2.722
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Heptachlor Epoxide (p)

General Statistics
Number of Valid Data 24 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 1800.00%
Number of Missing Values 23 Percent Non-Detects 75.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0079 Minimum Detected -4.841
Maximum Detected 2.1 Maximum Detected 0.742
Mean of Detected 0.366 Mean of Detected -3.253
SD of Detected 0.85 SD of Detected 2.007
Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166
Maximum Non-Detect 2.3 Maximum Non-Detect 0.833

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0.00%
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.709
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.21 Mean -3.337
SD 0.488 SD 1.794
   95% DL/2 (t) UCL 0.381    95%  H-Stat (DL/2) UCL 0.575

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -4.854

SD in Log Scale 1.464
Mean in Original Scale 0.0955
SD in Original Scale 0.427
   95% Percentile Bootstrap UCL 0.27
   95% BCA Bootstrap UCL 0.443

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.264 Data do not follow a Discernable Distribution (0.05)
Theta Star 1.385
nu star 3.168

A-D Test Statistic 1.313 Nonparametric Statistics
5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method
K-S Test Statistic 0.766 Mean 0.105
5% K-S Critical Value 0.357 SD 0.425
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0972

   95% KM (t) UCL 0.271
Assuming Gamma Distribution    95% KM (z) UCL 0.264
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.258
Minimum 0.0079    95% KM (bootstrap t) UCL 5.797
Maximum 2.1    95% KM (BCA) UCL 0.364
Mean 0.386    95% KM (Percentile Bootstrap) UCL 0.285
Median 0.414 95% KM (Chebyshev) UCL 0.528
SD 0.399 97.5% KM (Chebyshev) UCL 0.712
k star 0.914 99% KM (Chebyshev) UCL 1.072
Theta star 0.422
Nu star 43.89 Potential UCLs to Use
AppChi2 29.7    99% KM (Chebyshev) UCL 1.072
   95% Gamma Approximate UCL 0.57
   95% Adjusted Gamma UCL 0.586
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Heptachlor Epoxide (q south)

General Statistics
Number of Valid Data 41 Number of Detected Data 19
Number of Distinct Detected Data 18 Number of Non-Detect Data 22
Number of Missing Values 8 Percent Non-Detects 53.66%

Raw Statistics Log-transformed Statistics
Minimum Detected 2.30E-04 Minimum Detected -8.377
Maximum Detected 0.23 Maximum Detected -1.47
Mean of Detected 0.042 Mean of Detected -4.522
SD of Detected 0.064 SD of Detected 2.012
Minimum Non-Detect 0.0018 Minimum Non-Detect -6.32
Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.686 Shapiro Wilk Test Statistic 0.962
5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0274 Mean -5.09
SD 0.0498 SD 1.872
   95% DL/2 (t) UCL 0.0405    95%  H-Stat (DL/2) UCL 0.108

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.82

SD in Log Scale 1.904
Mean in Original Scale 0.0201
SD in Original Scale 0.0476
   95% Percentile Bootstrap UCL 0.033
   95% BCA Bootstrap UCL 0.0368

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.434 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.0967
nu star 16.5

A-D Test Statistic 0.303 Nonparametric Statistics
5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method
K-S Test Statistic 0.808 Mean 0.0212
5% K-S Critical Value 0.211 SD 0.0475
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00776

   95% KM (t) UCL 0.0342
Assuming Gamma Distribution    95% KM (z) UCL 0.0339
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0341
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.0453
Maximum 0.23    95% KM (BCA) UCL 0.0351
Mean 0.0407    95% KM (Percentile Bootstrap) UCL 0.0347
Median 0.0171 95% KM (Chebyshev) UCL 0.055
SD 0.0489 97.5% KM (Chebyshev) UCL 0.0697
k star 0.468 99% KM (Chebyshev) UCL 0.0984
Theta star 0.087
Nu star 38.4 Potential UCLs to Use
AppChi2 25.2    95% KM (t) UCL 0.0342
   95% Gamma Approximate UCL 0.062
   95% Adjusted Gamma UCL 0.063
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Indeno(1,2,3-cd)pyrene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 21
Number of Distinct Detected Data 19 Number of Non-Detect Data 24
Number of Missing Values 4 Percent Non-Detects 53.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.037 Minimum Detected -3.297
Maximum Detected 6.8 Maximum Detected 1.917
Mean of Detected 0.644 Mean of Detected -1.574
SD of Detected 1.458 SD of Detected 1.417
Minimum Non-Detect 0.34 Minimum Non-Detect -1.079
Maximum Non-Detect 14 Maximum Non-Detect 2.639

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 45
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.422 Shapiro Wilk Test Statistic 0.915
5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.671 Mean -1.351
SD 1.444 SD 1.21
   95% DL/2 (t) UCL 1.033    95%  H-Stat (DL/2) UCL 0.778

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.931

SD in Log Scale 1.043
Mean in Original Scale 0.36
SD in Original Scale 1.019
   95% Percentile Bootstrap UCL 0.639
   95% BCA Bootstrap UCL 0.836

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.505 Data appear Lognormal at 5% Significance Level
Theta Star 1.275
nu star 21.2

A-D Test Statistic 1.39 Nonparametric Statistics
5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method
K-S Test Statistic 0.801 Mean 0.374
5% K-S Critical Value 0.2 SD 1.021
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.159

   95% KM (t) UCL 0.642
Assuming Gamma Distribution    95% KM (z) UCL 0.636
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.638
Minimum 0.037    95% KM (bootstrap t) UCL 1.167
Maximum 6.8    95% KM (BCA) UCL 0.676
Mean 0.643    95% KM (Percentile Bootstrap) UCL 0.668
Median 0.639 95% KM (Chebyshev) UCL 1.067
SD 0.983 97.5% KM (Chebyshev) UCL 1.367
k star 1.024 99% KM (Chebyshev) UCL 1.956
Theta star 0.628
Nu star 92.16 Potential UCLs to Use
AppChi2 71.02    95% KM (BCA) UCL 0.676
   95% Gamma Approximate UCL 0.834
   95% Adjusted Gamma UCL 0.841
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Lead (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 28
Number of Distinct Detected Data 26 Number of Non-Detect Data 1
Number of Missing Values 7 Percent Non-Detects 3.45%

Raw Statistics Log-transformed Statistics
Minimum Detected 7.6 Minimum Detected 2.028
Maximum Detected 24000 Maximum Detected 10.09
Mean of Detected 1196 Mean of Detected 4.968
SD of Detected 4511 SD of Detected 1.825
Minimum Non-Detect 1100 Minimum Non-Detect 7.003
Maximum Non-Detect 1100 Maximum Non-Detect 7.003

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.271 Shapiro Wilk Test Statistic 0.963
5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1174 Mean 5.014
SD 4432 SD 1.809
   95% DL/2 (t) UCL 2574    95%  H-Stat (DL/2) UCL 2842

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 4.955

SD in Log Scale 1.793
Mean in Original Scale 1158
SD in Original Scale 4435
   95% Percentile Bootstrap UCL 2766
   95% BCA Bootstrap UCL 4285

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.311 Data appear Lognormal at 5% Significance Level
Theta Star 3845
nu star 17.42

A-D Test Statistic 2.77 Nonparametric Statistics
5% A-D Critical Value 0.849 Kaplan-Meier (KM) Method
K-S Test Statistic 0.849 Mean 1161
5% K-S Critical Value 0.179 SD 4357
Data not Gamma Distributed at 5% Significance Level SE of Mean 824

   95% KM (t) UCL 2562
Assuming Gamma Distribution    95% KM (z) UCL 2516
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2561
Minimum 1.00E-09    95% KM (bootstrap t) UCL 14996
Maximum 24000    95% KM (BCA) UCL 2769
Mean 1155    95% KM (Percentile Bootstrap) UCL 2745
Median 130 95% KM (Chebyshev) UCL 4752
SD 4436 97.5% KM (Chebyshev) UCL 6306
k star 0.239 99% KM (Chebyshev) UCL 9359
Theta star 4838
Nu star 13.85 Potential UCLs to Use
AppChi2 6.466    99% KM (Chebyshev) UCL 9359
   95% Gamma Approximate UCL 2473
   95% Adjusted Gamma UCL 2593
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

MCPP (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 8
Number of Distinct Detected Data 7 Number of Non-Detect Data 4
Number of Missing Values 4 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.2 Minimum Detected 1.649
Maximum Detected 85 Maximum Detected 4.443
Mean of Detected 49.53 Mean of Detected 3.69
SD of Detected 24.36 SD of Detected 0.872
Minimum Non-Detect 49 Minimum Non-Detect 3.892
Maximum Non-Detect 10000 Maximum Non-Detect 9.21

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.722
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 618.4 Mean 4.577
SD 1436 SD 1.897
   95% DL/2 (t) UCL 1363    95%  H-Stat (DL/2) UCL 16987

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 3.608

SD in Log Scale 0.725
Mean in Original Scale 43.82
SD in Original Scale 21.66
   95% Percentile Bootstrap UCL 53.86
   95% BCA Bootstrap UCL 54.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 1.652 Data appear Normal at 5% Significance Level
Theta Star 29.97
nu star 26.44

A-D Test Statistic 0.739 Nonparametric Statistics
5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method
K-S Test Statistic 0.723 Mean 47.14
5% K-S Critical Value 0.297 SD 23.17
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 8.559

   95% KM (t) UCL 62.51
Assuming Gamma Distribution    95% KM (z) UCL 61.22
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 63.19
Minimum 5.2    95% KM (bootstrap t) UCL 61.59
Maximum 85    95% KM (BCA) UCL 60.33
Mean 49.47    95% KM (Percentile Bootstrap) UCL 60.48
Median 51 95% KM (Chebyshev) UCL 84.45
SD 20.43 97.5% KM (Chebyshev) UCL 100.6
k star 2.662 99% KM (Chebyshev) UCL 132.3
Theta star 18.59
Nu star 63.88 Potential UCLs to Use
AppChi2 46.49    95% KM (t) UCL 62.51
   95% Gamma Approximate UCL 67.97    95% KM (Percentile Bootstrap) UCL 60.48
   95% Adjusted Gamma UCL 71.44
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Mercury (q north)

General Statistics
Number of Valid Observations 27 Number of Distinct Observations 23
Number of Missing Values 9

Raw Statistics Log-transformed Statistics
Minimum 0.016 Minimum of Log Data -4.135
Maximum 170 Maximum of Log Data 5.136
Mean 7.539 Mean of log Data -0.982
Median 0.29 SD of log Data 2.091
SD 32.6
Coefficient of Variation 4.325
Skewness 5.129

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.242 Shapiro Wilk Test Statistic 0.945
Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 18.24    95% H-UCL 17.63
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.93
   95% Adjusted-CLT UCL 24.48  97.5% Chebyshev (MVUE) UCL 11.63
   95% Modified-t UCL 19.27    99% Chebyshev (MVUE) UCL 16.94

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.237 Data appear Lognormal at 5% Significance Level
Theta Star 31.87
nu star 12.78
Approximate Chi Square Value (.05) 5.742 Nonparametric Statistics
Adjusted Level of Significance 0.0401    95% CLT UCL 17.86
Adjusted Chi Square Value 5.442    95% Jackknife UCL 18.24

   95% Standard Bootstrap UCL 17.78
Anderson-Darling Test Statistic 3.695    95% Bootstrap-t UCL 233.2
Anderson-Darling 5% Critical Value 0.879    95% Hall's Bootstrap UCL 141
Kolmogorov-Smirnov Test Statistic 0.287    95% Percentile Bootstrap UCL 19.79
Kolmogorov-Smirnov 5% Critical Value 0.185    95% BCA Bootstrap UCL 26.44
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 34.89

97.5% Chebyshev(Mean, Sd) UCL 46.72
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 69.97
   95% Approximate Gamma UCL 16.77
   95% Adjusted Gamma UCL 17.7

Potential UCL to Use Use 97.5% Chebyshev (MVUE) UCL 11.63
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Mercury (q south)

General Statistics
Number of Valid Data 41 Number of Detected Data 40
Number of Distinct Detected Data 35 Number of Non-Detect Data 1
Number of Missing Values 8 Percent Non-Detects 2.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.021 Minimum Detected -3.863
Maximum Detected 140 Maximum Detected 4.942
Mean of Detected 5.817 Mean of Detected -0.807
SD of Detected 22.87 SD of Detected 1.97
Minimum Non-Detect 0.021 Minimum Non-Detect -3.863
Maximum Non-Detect 0.021 Maximum Non-Detect -3.863

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.279 Shapiro Wilk Test Statistic 0.94
5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 5.676 Mean -0.898
SD 22.6 SD 2.032
   95% DL/2 (t) UCL 11.62    95%  H-Stat (DL/2) UCL 10.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 5.279 Mean in Log Scale -0.928
SD 22.65 SD in Log Scale 2.094
   95% MLE (t) UCL 11.24 Mean in Original Scale 5.676
   95% MLE (Tiku) UCL 10.54 SD in Original Scale 22.6

   95% Percentile Bootstrap UCL 12.38
   95% BCA Bootstrap UCL 16.41

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.269 Data appear Lognormal at 5% Significance Level
Theta Star 21.63
nu star 21.52

A-D Test Statistic 4.903 Nonparametric Statistics
5% A-D Critical Value 0.87 Kaplan-Meier (KM) Method
K-S Test Statistic 0.87 Mean 5.676
5% K-S Critical Value 0.152 SD 22.32
Data not Gamma Distributed at 5% Significance Level SE of Mean 3.531

   95% KM (t) UCL 11.62
Assuming Gamma Distribution    95% KM (z) UCL 11.48
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11.62
Minimum 1.00E-09    95% KM (bootstrap t) UCL 29.2
Maximum 140    95% KM (BCA) UCL 13.14
Mean 5.676    95% KM (Percentile Bootstrap) UCL 12.18
Median 0.38 95% KM (Chebyshev) UCL 21.07
SD 22.6 97.5% KM (Chebyshev) UCL 27.72
k star 0.236 99% KM (Chebyshev) UCL 40.81
Theta star 24.1
Nu star 19.31 Potential UCLs to Use
AppChi2 10.35  97.5% KM (Chebyshev) UCL 27.72
   95% Gamma Approximate UCL 10.59
   95% Adjusted Gamma UCL 10.85
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Mercury (r)

General Statistics
Number of Valid Observations 12 Number of Distinct Observations 12
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 0.037 Minimum of Log Data -3.297
Maximum 3000 Maximum of Log Data 8.006
Mean 250.5 Mean of log Data -0.912
Median 0.123 SD of log Data 3.182
SD 865.9
Coefficient of Variation 3.456
Skewness 3.464

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.328 Shapiro Wilk Test Statistic 0.715
Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 699.4    95% H-UCL 93696
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 75.61
   95% Adjusted-CLT UCL 928.7  97.5% Chebyshev (MVUE) UCL 101.5
   95% Modified-t UCL 741.1    99% Chebyshev (MVUE) UCL 152.3

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.148 Data do not follow a Discernable Distribution (0.05)
Theta Star 1696
nu star 3.544
Approximate Chi Square Value (.05) 0.55 Nonparametric Statistics
Adjusted Level of Significance 0.029    95% CLT UCL 661.7
Adjusted Chi Square Value 0.404    95% Jackknife UCL 699.4

   95% Standard Bootstrap UCL 630.3
Anderson-Darling Test Statistic 2.875    95% Bootstrap-t UCL 360939
Anderson-Darling 5% Critical Value 0.891    95% Hall's Bootstrap UCL 290076
Kolmogorov-Smirnov Test Statistic 0.449    95% Percentile Bootstrap UCL 750.4
Kolmogorov-Smirnov 5% Critical Value 0.274    95% BCA Bootstrap UCL 1000
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1340

97.5% Chebyshev(Mean, Sd) UCL 1811
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2738
   95% Approximate Gamma UCL 1613
   95% Adjusted Gamma UCL 2199

Potential UCL to Use Use 95% Hall's Bootstrap UCL 290076
Recommended UCL exceeds the maximum observation
In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL
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Sauget Area 2 Human Health Risk Assessment
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Manganese (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 14
Number of Distinct Detected Data 13 Number of Non-Detect Data 0
Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 345 Minimum Detected 5.844
Maximum Detected 2000 Maximum Detected 7.601
Mean of Detected 620.4 Mean of Detected 6.321
SD of Detected 410.6 SD of Detected 0.421
Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.539 Shapiro Wilk Test Statistic 0.77
5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 620.4 Mean 6.321
SD 410.6 SD 0.421
   95% DL/2 (t) UCL 814.7    95%  H-Stat (DL/2) UCL 766.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    
Mean in Original Scale     N/A    
SD in Original Scale     N/A    
   95% Percentile Bootstrap UCL     N/A    
   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.754 Data do not follow a Discernable Distribution (0.05)
Theta Star 165.3
nu star 105.1

A-D Test Statistic 1.545 Nonparametric Statistics
5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method
K-S Test Statistic 0.739 Mean 620.4
5% K-S Critical Value 0.229 SD 395.7
Data not Gamma Distributed at 5% Significance Level SE of Mean 109.8

   95% KM (t) UCL 814.7
Assuming Gamma Distribution    95% KM (z) UCL 800.9
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 814.7
Minimum 345    95% KM (bootstrap t) UCL 1230
Maximum 2000    95% KM (BCA) UCL 829.6
Mean 620.4    95% KM (Percentile Bootstrap) UCL 833.2
Median 515 95% KM (Chebyshev) UCL 1099
SD 410.6 97.5% KM (Chebyshev) UCL 1306
k star 3.754 99% KM (Chebyshev) UCL 1712
Theta star 165.3
Nu star 105.1 Potential UCLs to Use
AppChi2 82.44    95% KM (Chebyshev) UCL 1099
   95% Gamma Approximate UCL 790.8
   95% Adjusted Gamma UCL 817.2
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Manganese (p)

General Statistics
Number of Valid Observations 35 Number of Distinct Observations 30
Number of Missing Values 12

Raw Statistics Log-transformed Statistics
Minimum 1.2 Minimum of Log Data 0.182
Maximum 2700 Maximum of Log Data 7.901
Mean 258.9 Mean of log Data 4.898
Median 190 SD of log Data 1.287
SD 445.4
Coefficient of Variation 1.721
Skewness 5.102

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.432 Shapiro Wilk Test Statistic 0.9
Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 386.2    95% H-UCL 561.3
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 638.2
   95% Adjusted-CLT UCL 452.1  97.5% Chebyshev (MVUE) UCL 787
   95% Modified-t UCL 397    99% Chebyshev (MVUE) UCL 1079

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.832 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 311.1
nu star 58.24
Approximate Chi Square Value (.05) 41.69 Nonparametric Statistics
Adjusted Level of Significance 0.0425    95% CLT UCL 382.7
Adjusted Chi Square Value 41.03    95% Jackknife UCL 386.2

   95% Standard Bootstrap UCL 378.8
Anderson-Darling Test Statistic 0.95    95% Bootstrap-t UCL 620.8
Anderson-Darling 5% Critical Value 0.781    95% Hall's Bootstrap UCL 875.1
Kolmogorov-Smirnov Test Statistic 0.137    95% Percentile Bootstrap UCL 398.4
Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 477.2
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 587

97.5% Chebyshev(Mean, Sd) UCL 729
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1008
   95% Approximate Gamma UCL 361.6
   95% Adjusted Gamma UCL 367.4

Potential UCL to Use Use 95% Approximate Gamma UCL 361.6
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Manganese (q central)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 37
Number of Missing Values 5

Raw Statistics Log-transformed Statistics
Minimum 29 Minimum of Log Data 3.367
Maximum 5450 Maximum of Log Data 8.603
Mean 396.2 Mean of log Data 5.444
Median 250 SD of log Data 0.92
SD 799.2
Coefficient of Variation 2.017
Skewness 6.018

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.343 Shapiro Wilk Test Statistic 0.937
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 596.4    95% H-UCL 482.5
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 588.2
   95% Adjusted-CLT UCL 706.4  97.5% Chebyshev (MVUE) UCL 691.8
   95% Modified-t UCL 614.2    99% Chebyshev (MVUE) UCL 895.4

Gamma Distribution Test Data Distribution
k star (bias corrected) 1.009 Data do not follow a Discernable Distribution (0.05)
Theta Star 392.8
nu star 90.79
Approximate Chi Square Value (.05) 69.82 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 592.2
Adjusted Chi Square Value 69.21    95% Jackknife UCL 596.4

   95% Standard Bootstrap UCL 588.8
Anderson-Darling Test Statistic 2.683    95% Bootstrap-t UCL 1127
Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 1311
Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 616.6
Kolmogorov-Smirnov 5% Critical Value 0.135    95% BCA Bootstrap UCL 765.2
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 915.5

97.5% Chebyshev(Mean, Sd) UCL 1140
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1582
   95% Approximate Gamma UCL 515.2
   95% Adjusted Gamma UCL 519.8

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 915.5
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Manganese (q south)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 34
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 96 Minimum of Log Data 4.564
Maximum 2100 Maximum of Log Data 7.65
Mean 579.9 Mean of log Data 6.209
Median 500 SD of log Data 0.574
SD 348.9
Coefficient of Variation 0.602
Skewness 2.159

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.977
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 667.3    95% H-UCL 693.3
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 815.3
   95% Adjusted-CLT UCL 683.3  97.5% Chebyshev (MVUE) UCL 915.4
   95% Modified-t UCL 670.1    99% Chebyshev (MVUE) UCL 1112

Gamma Distribution Test Data Distribution
k star (bias corrected) 3.198 Data appear Gamma Distributed at 5% Significance Level
Theta Star 181.3
nu star 287.8
Approximate Chi Square Value (.05) 249.5 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 665.5
Adjusted Chi Square Value 248.4    95% Jackknife UCL 667.3

   95% Standard Bootstrap UCL 663.8
Anderson-Darling Test Statistic 0.378    95% Bootstrap-t UCL 689.5
Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 722.3
Kolmogorov-Smirnov Test Statistic 0.0872    95% Percentile Bootstrap UCL 672.8
Kolmogorov-Smirnov 5% Critical Value 0.133    95% BCA Bootstrap UCL 694.2
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 806.6

97.5% Chebyshev(Mean, Sd) UCL 904.7
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1097
   95% Approximate Gamma UCL 668.9
   95% Adjusted Gamma UCL 672.1

Potential UCL to Use Use 95% Approximate Gamma UCL 668.9
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Naphthalene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 4
Number of Missing Values 3 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.15 Minimum Detected -1.897
Maximum Detected 48 Maximum Detected 3.871
Mean of Detected 21.89 Mean of Detected 2.2
SD of Detected 18.4 SD of Detected 2.085
Minimum Non-Detect 0.36 Minimum Non-Detect -1.022
Maximum Non-Detect 0.46 Maximum Non-Detect -0.777

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 45.45%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Test Statistic 0.806
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 14 Mean 0.806
SD 17.97 SD 2.52
   95% DL/2 (t) UCL 23.83    95%  H-Stat (DL/2) UCL 819

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 4.763 Mean in Log Scale 0.969
SD 27.69 SD in Log Scale 2.351
   95% MLE (t) UCL 19.9 Mean in Original Scale 14.04
   95% MLE (Tiku) UCL 22.6 SD in Original Scale 17.94

   95% Percentile Bootstrap UCL 22.73
   95% BCA Bootstrap UCL 24.46

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.486 Data appear Normal at 5% Significance Level
Theta Star 45.02
nu star 6.808

A-D Test Statistic 0.451 Nonparametric Statistics
5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method
K-S Test Statistic 0.74 Mean 13.99
5% K-S Critical Value 0.324 SD 17.15
Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.586

   95% KM (t) UCL 24.11
Assuming Gamma Distribution    95% KM (z) UCL 23.17
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.51
Minimum 0.15    95% KM (bootstrap t) UCL 27.3
Maximum 48    95% KM (BCA) UCL 27.09
Mean 18.59    95% KM (Percentile Bootstrap) UCL 25.91
Median 12.8 95% KM (Chebyshev) UCL 38.33
SD 14.98 97.5% KM (Chebyshev) UCL 48.87
k star 0.768 99% KM (Chebyshev) UCL 69.56
Theta star 24.19
Nu star 16.9 Potential UCLs to Use
AppChi2 8.601    95% KM (t) UCL 24.11
   95% Gamma Approximate UCL 36.52    95% KM (Percentile Bootstrap) UCL 25.91
   95% Adjusted Gamma UCL 41.04
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Nickel (o)

General Statistics
Number of Valid Observations 14 Number of Distinct Observations 9
Number of Missing Values 3

Raw Statistics Log-transformed Statistics
Minimum 15 Minimum of Log Data 2.708
Maximum 2500 Maximum of Log Data 7.824
Mean 230 Mean of log Data 3.483
Median 18 SD of log Data 1.538
SD 665.9
Coefficient of Variation 2.895
Skewness 3.527

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.375 Shapiro Wilk Test Statistic 0.525
Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 545.1    95% H-UCL 529
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 275.5
   95% Adjusted-CLT UCL 701.9  97.5% Chebyshev (MVUE) UCL 355.2
   95% Modified-t UCL 573.1    99% Chebyshev (MVUE) UCL 511.9

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.319 Data do not follow a Discernable Distribution (0.05)
Theta Star 721.9
nu star 8.92
Approximate Chi Square Value (.05) 3.279 Nonparametric Statistics
Adjusted Level of Significance 0.0312    95% CLT UCL 522.7
Adjusted Chi Square Value 2.841    95% Jackknife UCL 545.1

   95% Standard Bootstrap UCL 523.4
Anderson-Darling Test Statistic 3.73    95% Bootstrap-t UCL 46885
Anderson-Darling 5% Critical Value 0.823    95% Hall's Bootstrap UCL 28987
Kolmogorov-Smirnov Test Statistic 0.488    95% Percentile Bootstrap UCL 583.2
Kolmogorov-Smirnov 5% Critical Value 0.246    95% BCA Bootstrap UCL 796
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1006

97.5% Chebyshev(Mean, Sd) UCL 1341
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2001
   95% Approximate Gamma UCL 625.6
   95% Adjusted Gamma UCL 722.1

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2001
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Nickel (q south)

General Statistics
Number of Valid Observations 45 Number of Distinct Observations 35
Number of Missing Values 4

Raw Statistics Log-transformed Statistics
Minimum 6.95 Minimum of Log Data 1.939
Maximum 2730 Maximum of Log Data 7.912
Mean 118.7 Mean of log Data 3.686
Median 28.5 SD of log Data 1.11
SD 407.1
Coefficient of Variation 3.431
Skewness 6.292

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.259 Shapiro Wilk Test Statistic 0.894
Shapiro Wilk Critical Value 0.945 Shapiro Wilk Critical Value 0.945
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 220.6    95% H-UCL 111.2
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 134.9
   95% Adjusted-CLT UCL 279.3  97.5% Chebyshev (MVUE) UCL 162.1
   95% Modified-t UCL 230.1    99% Chebyshev (MVUE) UCL 215.3

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.548 Data do not follow a Discernable Distribution (0.05)
Theta Star 216.7
nu star 49.28
Approximate Chi Square Value (.05) 34.16 Nonparametric Statistics
Adjusted Level of Significance 0.0447    95% CLT UCL 218.5
Adjusted Chi Square Value 33.74    95% Jackknife UCL 220.6

   95% Standard Bootstrap UCL 219.2
Anderson-Darling Test Statistic 5.25    95% Bootstrap-t UCL 816
Anderson-Darling 5% Critical Value 0.807    95% Hall's Bootstrap UCL 572.5
Kolmogorov-Smirnov Test Statistic 0.262    95% Percentile Bootstrap UCL 232.9
Kolmogorov-Smirnov 5% Critical Value 0.139    95% BCA Bootstrap UCL 311.9
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 383.2

97.5% Chebyshev(Mean, Sd) UCL 497.6
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 722.4
   95% Approximate Gamma UCL 171.2
   95% Adjusted Gamma UCL 173.3

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 722.4
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Tetrachloroethene (p)

General Statistics
Number of Valid Data 34 Number of Detected Data 17
Number of Distinct Detected Data 16 Number of Non-Detect Data 1700.00%
Number of Missing Values 13 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0019 Minimum Detected -6.266
Maximum Detected 140 Maximum Detected 4.942
Mean of Detected 12.21 Mean of Detected -1.543
SD of Detected 35.85 SD of Detected 3.315
Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.396 Shapiro Wilk Test Statistic 0.946
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 6.556 Mean -2.131
SD 25.64 SD 3.142
   95% DL/2 (t) UCL 14    95%  H-Stat (DL/2) UCL 710.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.35

SD in Log Scale 3.087
Mean in Original Scale 6.11
SD in Original Scale 25.72
   95% Percentile Bootstrap UCL 14.3
   95% BCA Bootstrap UCL 18.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.191 Data appear Lognormal at 5% Significance Level
Theta Star 63.92
nu star 6.492

A-D Test Statistic 1.507 Nonparametric Statistics
5% A-D Critical Value 0.889 Kaplan-Meier (KM) Method
K-S Test Statistic 0.889 Mean 6.146
5% K-S Critical Value 0.232 SD 25.33
Data not Gamma Distributed at 5% Significance Level SE of Mean 4.478

   95% KM (t) UCL 13.72
Assuming Gamma Distribution    95% KM (z) UCL 13.51
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.61
Minimum 0.0019    95% KM (bootstrap t) UCL 235.8
Maximum 140    95% KM (BCA) UCL 14.32
Mean 12.72    95% KM (Percentile Bootstrap) UCL 14.14
Median 9.691 95% KM (Chebyshev) UCL 25.66
SD 25.08 97.5% KM (Chebyshev) UCL 34.11
k star 0.32 99% KM (Chebyshev) UCL 50.7
Theta star 39.71
Nu star 21.78 Potential UCLs to Use
AppChi2 12.18    99% KM (Chebyshev) UCL 50.7
   95% Gamma Approximate UCL 22.76
   95% Adjusted Gamma UCL 23.44
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Tetrachloroethene (q north)

General Statistics
Number of Valid Data 29 Number of Detected Data 16
Number of Distinct Detected Data 16 Number of Non-Detect Data 13
Number of Missing Values 7 Percent Non-Detects 44.83%

Raw Statistics Log-transformed Statistics
Minimum Detected 4.30E-04 Minimum Detected -7.752
Maximum Detected 28 Maximum Detected 3.332
Mean of Detected 1.822 Mean of Detected -5.333
SD of Detected 6.986 SD of Detected 3.065
Minimum Non-Detect 0.00445 Minimum Non-Detect -5.415
Maximum Non-Detect 0.39 Maximum Non-Detect -0.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.10%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.288 Shapiro Wilk Test Statistic 0.752
5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.017 Mean -5.261
SD 5.194 SD 2.435
   95% DL/2 (t) UCL 2.657    95%  H-Stat (DL/2) UCL 1.955

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.938

SD in Log Scale 2.349
Mean in Original Scale 1.006
SD in Original Scale 5.196
   95% Percentile Bootstrap UCL 2.936
   95% BCA Bootstrap UCL 3.941

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.149 Data do not follow a Discernable Distribution (0.05)
Theta Star 12.24
nu star 4.764

A-D Test Statistic 3.489 Nonparametric Statistics
5% A-D Critical Value 0.904 Kaplan-Meier (KM) Method
K-S Test Statistic 0.904 Mean 1.006
5% K-S Critical Value 0.241 SD 5.105
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.979

   95% KM (t) UCL 2.672
Assuming Gamma Distribution    95% KM (z) UCL 2.616
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.647
Minimum 4.30E-04    95% KM (bootstrap t) UCL 1421
Maximum 28    95% KM (BCA) UCL 2.936
Mean 1.944    95% KM (Percentile Bootstrap) UCL 2.936
Median 1.1 95% KM (Chebyshev) UCL 5.274
SD 5.115 97.5% KM (Chebyshev) UCL 7.121
k star 0.221 99% KM (Chebyshev) UCL 10.75
Theta star 8.786
Nu star 12.83 Potential UCLs to Use
AppChi2 5.78    99% KM (Chebyshev) UCL 10.75
   95% Gamma Approximate UCL 4.315
   95% Adjusted Gamma UCL 4.537
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Tetrachloroethene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 25
Number of Distinct Detected Data 23 Number of Non-Detect Data 20
Number of Missing Values 4 Percent Non-Detects 44.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.35E-04 Minimum Detected -7.533
Maximum Detected 8.8 Maximum Detected 2.175
Mean of Detected 0.483 Mean of Detected -4.384
SD of Detected 1.774 SD of Detected 2.526
Minimum Non-Detect 0.004 Minimum Non-Detect -5.521
Maximum Non-Detect 0.029 Maximum Non-Detect -3.54

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.44%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.303 Shapiro Wilk Test Statistic 0.878
5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.27 Mean -5.001
SD 1.332 SD 2.009
   95% DL/2 (t) UCL 0.604    95%  H-Stat (DL/2) UCL 0.146

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -5.083

SD in Log Scale 2.065
Mean in Original Scale 0.27
SD in Original Scale 1.332
   95% Percentile Bootstrap UCL 0.652
   95% BCA Bootstrap UCL 0.943

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.204 Data do not follow a Discernable Distribution (0.05)
Theta Star 2.374
nu star 10.18

A-D Test Statistic 3.544 Nonparametric Statistics
5% A-D Critical Value 0.895 Kaplan-Meier (KM) Method
K-S Test Statistic 0.895 Mean 0.27
5% K-S Critical Value 0.193 SD 1.317
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.2

   95% KM (t) UCL 0.607
Assuming Gamma Distribution    95% KM (z) UCL 0.599
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.603
Minimum 5.35E-04    95% KM (bootstrap t) UCL 2.519
Maximum 8.8    95% KM (BCA) UCL 0.66
Mean 0.513    95% KM (Percentile Bootstrap) UCL 0.661
Median 0.349 95% KM (Chebyshev) UCL 1.143
SD 1.311 97.5% KM (Chebyshev) UCL 1.522
k star 0.325 99% KM (Chebyshev) UCL 2.264
Theta star 1.576
Nu star 29.28 Potential UCLs to Use
AppChi2 17.93    99% KM (Chebyshev) UCL 2.264
   95% Gamma Approximate UCL 0.837
   95% Adjusted Gamma UCL 0.851
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Tetrachloroethene (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 2
Number of Missing Values 4 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0026 Minimum Detected -5.952
Maximum Detected 1200 Maximum Detected 7.09
Mean of Detected 269.4 Mean of Detected -0.418
SD of Detected 454.7 SD of Detected 5.514
Minimum Non-Detect 0.0049 Minimum Non-Detect -5.319
Maximum Non-Detect 0.0071 Maximum Non-Detect -4.948

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 41.67%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.661 Shapiro Wilk Test Statistic 0.818
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 224.5 Mean -1.319
SD 424.4 SD 5.414
   95% DL/2 (t) UCL 444.6    95%  H-Stat (DL/2) UCL 1.16E+14

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 30.13 Mean in Log Scale -1.387
SD 598.2 SD in Log Scale 5.477
   95% MLE (t) UCL 340.3 Mean in Original Scale 224.5
   95% MLE (Tiku) UCL 383.4 SD in Original Scale 424.4

   95% Percentile Bootstrap UCL 424.5
   95% BCA Bootstrap UCL 470.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.158 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 1706
nu star 3.158

A-D Test Statistic 1.015 Nonparametric Statistics
5% A-D Critical Value 0.878 Kaplan-Meier (KM) Method
K-S Test Statistic 0.878 Mean 224.5
5% K-S Critical Value 0.297 SD 406.4
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 123.7

   95% KM (t) UCL 446.6
Assuming Gamma Distribution    95% KM (z) UCL 427.9
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 444.6
Minimum 0.0026    95% KM (bootstrap t) UCL 642.6
Maximum 1200    95% KM (BCA) UCL 426.6
Mean 225.7    95% KM (Percentile Bootstrap) UCL 426
Median 2.15 95% KM (Chebyshev) UCL 763.5
SD 423.8 97.5% KM (Chebyshev) UCL 996.7
k star 0.162 99% KM (Chebyshev) UCL 1455
Theta star 1391
Nu star 3.892 Potential UCLs to Use
AppChi2 0.68    95% KM (Chebyshev) UCL 763.5
   95% Gamma Approximate UCL 1292
   95% Adjusted Gamma UCL 1734
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Tetrachloroethene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 2
Number of Missing Values 3 Percent Non-Detects 18.18%

Raw Statistics Log-transformed Statistics
Minimum Detected 8.30E-04 Minimum Detected -7.094
Maximum Detected 33 Maximum Detected 3.497
Mean of Detected 11.65 Mean of Detected -0.346
SD of Detected 12.67 SD of Detected 4.528
Minimum Non-Detect 0.0054 Minimum Non-Detect -5.221
Maximum Non-Detect 0.19 Maximum Non-Detect -1.661

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 45.45%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.856 Shapiro Wilk Test Statistic 0.749
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9.537 Mean -1.035
SD 12.26 SD 4.403
   95% DL/2 (t) UCL 16.24    95%  H-Stat (DL/2) UCL 4.45E+09

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 3.226 Mean in Log Scale -1.178
SD 18.93 SD in Log Scale 4.453
   95% MLE (t) UCL 13.57 Mean in Original Scale 9.529
   95% MLE (Tiku) UCL 15.42 SD in Original Scale 12.27

   95% Percentile Bootstrap UCL 15.44
   95% BCA Bootstrap UCL 16.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.243 Data appear Normal at 5% Significance Level
Theta Star 47.96
nu star 4.37

A-D Test Statistic 0.937 Nonparametric Statistics
5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method
K-S Test Statistic 0.825 Mean 9.528
5% K-S Critical Value 0.304 SD 11.7
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 3.742

   95% KM (t) UCL 16.31
Assuming Gamma Distribution    95% KM (z) UCL 15.68
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.23
Minimum 8.30E-04    95% KM (bootstrap t) UCL 18.87
Maximum 33    95% KM (BCA) UCL 16.55
Mean 10.1    95% KM (Percentile Bootstrap) UCL 15.91
Median 5.8 95% KM (Chebyshev) UCL 25.84
SD 11.84 97.5% KM (Chebyshev) UCL 32.9
k star 0.272 99% KM (Chebyshev) UCL 46.76
Theta star 37.15
Nu star 5.978 Potential UCLs to Use
AppChi2 1.629    95% KM (t) UCL 16.31
   95% Gamma Approximate UCL 37.06    95% KM (Percentile Bootstrap) UCL 15.91
   95% Adjusted Gamma UCL 46.86
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Pentachlorophenol (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 5
Number of Missing Values 3 Percent Non-Detects 35.71%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.023 Minimum Detected -3.772
Maximum Detected 7900 Maximum Detected 8.975
Mean of Detected 1260 Mean of Detected 2.066
SD of Detected 2627 SD of Detected 4.817
Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 470 Maximum Non-Detect 6.153

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.57%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.577 Shapiro Wilk Test Statistic 0.91
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 832.9 Mean 1.793
SD 2146 SD 4.453
   95% DL/2 (t) UCL 1849    95%  H-Stat (DL/2) UCL 1.67E+11

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.119

SD in Log Scale 4.983
Mean in Original Scale 810
SD in Original Scale 2154
   95% Percentile Bootstrap UCL 1760
   95% BCA Bootstrap UCL 2569

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.175 Data appear Gamma Distributed at 5% Significance Level
Theta Star 7202
nu star 3.149

A-D Test Statistic 0.607 Nonparametric Statistics
5% A-D Critical Value 0.863 Kaplan-Meier (KM) Method
K-S Test Statistic 0.863 Mean 810.4
5% K-S Critical Value 0.31 SD 2076
Data appear Gamma Distributed at 5% Significance Level SE of Mean 588.4

   95% KM (t) UCL 1852
Assuming Gamma Distribution    95% KM (z) UCL 1778
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1830
Minimum 0.023    95% KM (bootstrap t) UCL 7294
Maximum 7900    95% KM (BCA) UCL 1872
Mean 1194    95% KM (Percentile Bootstrap) UCL 1843
Median 989.5 95% KM (Chebyshev) UCL 3375
SD 2063 97.5% KM (Chebyshev) UCL 4485
k star 0.222 99% KM (Chebyshev) UCL 6665
Theta star 5380
Nu star 6.213 Potential UCLs to Use
AppChi2 1.75    95% KM (BCA) UCL 1872
   95% Gamma Approximate UCL 4239
   95% Adjusted Gamma UCL 5098
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Pentachlorophenol (p)

General Statistics
Number of Valid Data 34 Number of Detected Data 31
Number of Distinct Detected Data 30 Number of Non-Detect Data 3
Number of Missing Values 13 Percent Non-Detects 8.82%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0043 Minimum Detected -5.449
Maximum Detected 88 Maximum Detected 4.477
Mean of Detected 3.466 Mean of Detected -1.724
SD of Detected 15.73 SD of Detected 2.3
Minimum Non-Detect 0.012 Minimum Non-Detect -4.423
Maximum Non-Detect 0.47 Maximum Non-Detect -0.755

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.65%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.225 Shapiro Wilk Test Statistic 0.966
5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 3.169 Mean -1.855
SD 15.03 SD 2.28
   95% DL/2 (t) UCL 7.531    95%  H-Stat (DL/2) UCL 10.84

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.933

SD in Log Scale 2.315
Mean in Original Scale 3.163
SD in Original Scale 15.03
   95% Percentile Bootstrap UCL 8.261
   95% BCA Bootstrap UCL 10.98

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.239 Data appear Lognormal at 5% Significance Level
Theta Star 14.5
nu star 14.82

A-D Test Statistic 3.107 Nonparametric Statistics
5% A-D Critical Value 0.88 Kaplan-Meier (KM) Method
K-S Test Statistic 0.88 Mean 3.164
5% K-S Critical Value 0.173 SD 14.81
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.581

   95% KM (t) UCL 7.533
Assuming Gamma Distribution    95% KM (z) UCL 7.41
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.526
Minimum 1.00E-09    95% KM (bootstrap t) UCL 67.86
Maximum 88    95% KM (BCA) UCL 8.415
Mean 3.16    95% KM (Percentile Bootstrap) UCL 8.27
Median 0.155 95% KM (Chebyshev) UCL 14.42
SD 15.03 97.5% KM (Chebyshev) UCL 19.28
k star 0.171 99% KM (Chebyshev) UCL 28.85
Theta star 18.45
Nu star 11.65 Potential UCLs to Use
AppChi2 4.995    99% KM (Chebyshev) UCL 28.85
   95% Gamma Approximate UCL 7.369
   95% Adjusted Gamma UCL 7.7
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Pentachlorophenol (q central)

General Statistics
Number of Valid Data 45 Number of Detected Data 21
Number of Distinct Detected Data 19 Number of Non-Detect Data 24
Number of Missing Values 5 Percent Non-Detects 53.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0033 Minimum Detected -5.714
Maximum Detected 10.15 Maximum Detected 2.317
Mean of Detected 0.84 Mean of Detected -2.562
SD of Detected 2.234 SD of Detected 2.256
Minimum Non-Detect 0.0052 Minimum Non-Detect -5.259
Maximum Non-Detect 0.028 Maximum Non-Detect -3.576

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.56%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.417 Shapiro Wilk Test Statistic 0.912
5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.396 Mean -3.808
SD 1.564 SD 1.949
   95% DL/2 (t) UCL 0.788    95%  H-Stat (DL/2) UCL 0.338

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.441

SD in Log Scale 2.441
Mean in Original Scale 0.394
SD in Original Scale 1.564
   95% Percentile Bootstrap UCL 0.832
   95% BCA Bootstrap UCL 1.114

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.281 Data appear Lognormal at 5% Significance Level
Theta Star 2.995
nu star 11.78

A-D Test Statistic 1.82 Nonparametric Statistics
5% A-D Critical Value 0.85 Kaplan-Meier (KM) Method
K-S Test Statistic 0.85 Mean 0.396
5% K-S Critical Value 0.206 SD 1.546
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.236

   95% KM (t) UCL 0.793
Assuming Gamma Distribution    95% KM (z) UCL 0.784
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.787
Minimum 0.0033    95% KM (bootstrap t) UCL 1.876
Maximum 10.15    95% KM (BCA) UCL 0.807
Mean 0.875    95% KM (Percentile Bootstrap) UCL 0.8
Median 0.882 95% KM (Chebyshev) UCL 1.425
SD 1.511 97.5% KM (Chebyshev) UCL 1.871
k star 0.533 99% KM (Chebyshev) UCL 2.746
Theta star 1.642
Nu star 47.97 Potential UCLs to Use
AppChi2 33.07    99% KM (Chebyshev) UCL 2.746
   95% Gamma Approximate UCL 1.27
   95% Adjusted Gamma UCL 1.286
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Pentachlorophenol (q north)

General Statistics
Number of Valid Data 28 Number of Detected Data 22
Number of Distinct Detected Data 22 Number of Non-Detect Data 6
Number of Missing Values 8 Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.002 Minimum Detected -6.215
Maximum Detected 2300 Maximum Detected 7.741
Mean of Detected 164.2 Mean of Detected -1.037
SD of Detected 496.8 SD of Detected 4.237
Minimum Non-Detect 0.009 Minimum Non-Detect -4.711
Maximum Non-Detect 0.023 Maximum Non-Detect -3.772

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.376 Shapiro Wilk Test Statistic 0.827
5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 129 Mean -1.898
SD 443.4 SD 4.1
   95% DL/2 (t) UCL 271.8    95%  H-Stat (DL/2) UCL 139809

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -2.296

SD in Log Scale 4.476
Mean in Original Scale 129
SD in Original Scale 443.4
   95% Percentile Bootstrap UCL 281.6
   95% BCA Bootstrap UCL 389.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.141 Data do not follow a Discernable Distribution (0.05)
Theta Star 1165
nu star 6.199

A-D Test Statistic 3.021 Nonparametric Statistics
5% A-D Critical Value 0.922 Kaplan-Meier (KM) Method
K-S Test Statistic 0.922 Mean 129
5% K-S Critical Value 0.208 SD 435.5
Data not Gamma Distributed at 5% Significance Level SE of Mean 84.23

   95% KM (t) UCL 272.5
Assuming Gamma Distribution    95% KM (z) UCL 267.6
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 271.8
Minimum 1.00E-09    95% KM (bootstrap t) UCL 683.4
Maximum 2300    95% KM (BCA) UCL 289.4
Mean 129    95% KM (Percentile Bootstrap) UCL 286.8
Median 0.0465 95% KM (Chebyshev) UCL 496.2
SD 443.4 97.5% KM (Chebyshev) UCL 655
k star 0.0972 99% KM (Chebyshev) UCL 967.1
Theta star 1327
Nu star 5.444 Potential UCLs to Use
AppChi2 1.362    99% KM (Chebyshev) UCL 967.1
   95% Gamma Approximate UCL 515.5
   95% Adjusted Gamma UCL 565.6
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Pentachlorophenol (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 32
Number of Distinct Detected Data 30 Number of Non-Detect Data 13
Number of Missing Values 4 Percent Non-Detects 28.89%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0011 Minimum Detected -6.812
Maximum Detected 470 Maximum Detected 6.153
Mean of Detected 22.33 Mean of Detected -3.173
SD of Detected 92.03 SD of Detected 2.944
Minimum Non-Detect 0.00865 Minimum Non-Detect -4.75
Maximum Non-Detect 0.031 Maximum Non-Detect -3.474

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.11%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.272 Shapiro Wilk Test Statistic 0.824
5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 15.88 Mean -3.664
SD 77.92 SD 2.606
   95% DL/2 (t) UCL 35.4    95%  H-Stat (DL/2) UCL 3.034

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -3.924

SD in Log Scale 2.77
Mean in Original Scale 15.88
SD in Original Scale 77.92
   95% Percentile Bootstrap UCL 36.89
   95% BCA Bootstrap UCL 47.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.135 Data do not follow a Discernable Distribution (0.05)
Theta Star 165.9
nu star 8.613

A-D Test Statistic 7.145 Nonparametric Statistics
5% A-D Critical Value 0.937 Kaplan-Meier (KM) Method
K-S Test Statistic 0.937 Mean 15.88
5% K-S Critical Value 0.175 SD 77.05
Data not Gamma Distributed at 5% Significance Level SE of Mean 11.67

   95% KM (t) UCL 35.49
Assuming Gamma Distribution    95% KM (z) UCL 35.08
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.4
Minimum 0.0011    95% KM (bootstrap t) UCL 2818
Maximum 470    95% KM (BCA) UCL 41.82
Mean 23.71    95% KM (Percentile Bootstrap) UCL 36.94
Median 0.0675 95% KM (Chebyshev) UCL 66.75
SD 77.28 97.5% KM (Chebyshev) UCL 88.76
k star 0.173 99% KM (Chebyshev) UCL 132
Theta star 137.4
Nu star 15.53 Potential UCLs to Use
AppChi2 7.629    99% KM (Chebyshev) UCL 132
   95% Gamma Approximate UCL 48.25
   95% Adjusted Gamma UCL 49.44
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Pentachlorophenol (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 5
Number of Missing Values 3 Percent Non-Detects 45.45%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.011 Minimum Detected -4.51
Maximum Detected 440 Maximum Detected 6.087
Mean of Detected 73.64 Mean of Detected -0.744
SD of Detected 179.5 SD of Detected 3.812
Minimum Non-Detect 0.0095 Minimum Non-Detect -4.656
Maximum Non-Detect 440 Maximum Non-Detect 6.087

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.498 Shapiro Wilk Test Statistic 0.886
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 62.68 Mean -0.679
SD 141.3 SD 4.007
   95% DL/2 (t) UCL 139.9    95%  H-Stat (DL/2) UCL 5.05E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -3.003

SD in Log Scale 4.024
Mean in Original Scale 40.17
SD in Original Scale 132.6
   95% Percentile Bootstrap UCL 120.1
   95% BCA Bootstrap UCL 160.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.187 Data appear Lognormal at 5% Significance Level
Theta Star 393.5
nu star 2.246

A-D Test Statistic 0.905 Nonparametric Statistics
5% A-D Critical Value 0.823 Kaplan-Meier (KM) Method
K-S Test Statistic 0.823 Mean 40.22
5% K-S Critical Value 0.366 SD 126.4
Data not Gamma Distributed at 5% Significance Level SE of Mean 41.76

   95% KM (t) UCL 115.9
Assuming Gamma Distribution    95% KM (z) UCL 108.9
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 112.7
Minimum 1.00E-09    95% KM (bootstrap t) UCL 26372
Maximum 440    95% KM (BCA) UCL 120.3
Mean 49.42    95% KM (Percentile Bootstrap) UCL 120.2
Median 0.25 95% KM (Chebyshev) UCL 222.2
SD 131.1 97.5% KM (Chebyshev) UCL 301
k star 0.125 99% KM (Chebyshev) UCL 455.7
Theta star 394
Nu star 2.759 Potential UCLs to Use
AppChi2 0.305    99% KM (Chebyshev) UCL 455.7
   95% Gamma Approximate UCL 447.3
   95% Adjusted Gamma UCL 639
Warning: Recommended UCL exceeds the maximum observation
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Trichloroethene (p)

General Statistics
Number of Valid Data 33 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 2600.00%
Number of Missing Values 14 Percent Non-Detects 78.79%

Raw Statistics Log-transformed Statistics
Minimum Detected 7.90E-04 Minimum Detected -7.143
Maximum Detected 0.99 Maximum Detected -0.0101
Mean of Detected 0.197 Mean of Detected -3.802
SD of Detected 0.356 SD of Detected 2.884
Minimum Non-Detect 0.0034 Minimum Non-Detect -5.684
Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0.00%
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.619 Shapiro Wilk Test Statistic 8.62E-01
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.554 Mean -3.017
SD 1.262 SD 2.681
   95% DL/2 (t) UCL 0.926    95%  H-Stat (DL/2) UCL 49.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.498

SD in Log Scale 1.654
Mean in Original Scale 0.0446
SD in Original Scale 0.174
   95% Percentile Bootstrap UCL 0.103
   95% BCA Bootstrap UCL 0.141

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.275 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.717
nu star 3.847

A-D Test Statistic 4.49E-01 Nonparametric Statistics
5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method
K-S Test Statistic 0.782 Mean 0.0617
5% K-S Critical Value 0.335 SD 0.193
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0415

   95% KM (t) UCL 0.132
Assuming Gamma Distribution    95% KM (z) UCL 0.13
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.128
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.269
Maximum 0.99    95% KM (BCA) UCL 0.162
Mean 0.18    95% KM (Percentile Bootstrap) UCL 0.143
Median 0.166 95% KM (Chebyshev) UCL 0.243
SD 0.163 97.5% KM (Chebyshev) UCL 0.321
k star 0.4 99% KM (Chebyshev) UCL 0.475
Theta star 0.45
Nu star 26.41 Potential UCLs to Use
AppChi2 15.7    95% KM (t) UCL 0.132
   95% Gamma Approximate UCL 0.303
   95% Adjusted Gamma UCL 0.311
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Trichloroethene (q north)

General Statistics
Number of Valid Data 28 Number of Detected Data 14
Number of Distinct Detected Data 13 Number of Non-Detect Data 14
Number of Missing Values 8 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 4.90E-04 Minimum Detected -7.621
Maximum Detected 0.73 Maximum Detected -0.315
Mean of Detected 0.1 Mean of Detected -6.035
SD of Detected 0.252 SD of Detected 2.455
Minimum Non-Detect 0.0042 Minimum Non-Detect -5.473
Maximum Non-Detect 0.39 Maximum Non-Detect -0.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.439 Shapiro Wilk Test Statistic 0.616
5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0619 Mean -5.618
SD 0.183 SD 2.004
   95% DL/2 (t) UCL 0.121    95%  H-Stat (DL/2) UCL 0.301

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -6.285

SD in Log Scale 1.722
Mean in Original Scale 0.0508
SD in Original Scale 0.182
   95% Percentile Bootstrap UCL 0.105
   95% BCA Bootstrap UCL 0.129

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.203 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.494
nu star 5.678

A-D Test Statistic 3.356 Nonparametric Statistics
5% A-D Critical Value 0.874 Kaplan-Meier (KM) Method
K-S Test Statistic 0.874 Mean 0.0506
5% K-S Critical Value 0.253 SD 0.179
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0351

   95% KM (t) UCL 0.11
Assuming Gamma Distribution    95% KM (z) UCL 0.108
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.109
Minimum 4.90E-04    95% KM (bootstrap t) UCL 11.39
Maximum 0.73    95% KM (BCA) UCL 0.105
Mean 0.112    95% KM (Percentile Bootstrap) UCL 0.103
Median 0.123 95% KM (Chebyshev) UCL 0.204
SD 0.176 97.5% KM (Chebyshev) UCL 0.27
k star 0.343 99% KM (Chebyshev) UCL 0.4
Theta star 0.326
Nu star 19.22 Potential UCLs to Use
AppChi2 10.28    99% KM (Chebyshev) UCL 0.4
   95% Gamma Approximate UCL 0.209
   95% Adjusted Gamma UCL 0.218
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Trichloroethene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 25
Number of Distinct Detected Data 23 Number of Non-Detect Data 20
Number of Missing Values 4 Percent Non-Detects 44.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0011 Minimum Detected -6.812
Maximum Detected 0.38 Maximum Detected -0.968
Mean of Detected 0.028 Mean of Detected -5.159
SD of Detected 0.0789 SD of Detected 1.497
Minimum Non-Detect 0.004 Minimum Non-Detect -5.521
Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.377 Shapiro Wilk Test Statistic 0.864
5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0169 Mean -5.453
SD 0.0596 SD 1.164
   95% DL/2 (t) UCL 0.0318    95%  H-Stat (DL/2) UCL 0.0139

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -5.569

SD in Log Scale 1.227
Mean in Original Scale 0.0167
SD in Original Scale 0.0596
   95% Percentile Bootstrap UCL 0.0314
   95% BCA Bootstrap UCL 0.045

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.39 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.0718
nu star 19.51

A-D Test Statistic 3.188 Nonparametric Statistics
5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method
K-S Test Statistic 0.826 Mean 0.0167
5% K-S Critical Value 0.187 SD 0.059
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00898

   95% KM (t) UCL 0.0317
Assuming Gamma Distribution    95% KM (z) UCL 0.0314
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0316
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.112
Maximum 0.38    95% KM (BCA) UCL 0.0335
Mean 0.0226    95% KM (Percentile Bootstrap) UCL 0.0331
Median 0.0058 95% KM (Chebyshev) UCL 0.0558
SD 0.0594 97.5% KM (Chebyshev) UCL 0.0727
k star 0.321 99% KM (Chebyshev) UCL 0.106
Theta star 0.0704
Nu star 28.88 Potential UCLs to Use
AppChi2 17.61    95% KM (Chebyshev) UCL 0.0558
   95% Gamma Approximate UCL 0.037
   95% Adjusted Gamma UCL 0.0377
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Trichloroethene (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 3
Number of Missing Values 4 Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.00E-04 Minimum Detected -8.112
Maximum Detected 2200 Maximum Detected 7.696
Mean of Detected 337.8 Mean of Detected -1.1
SD of Detected 747.5 SD of Detected 5.86
Minimum Non-Detect 0.0049 Minimum Non-Detect -5.319
Maximum Non-Detect 3.1 Maximum Non-Detect 1.131

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.547 Shapiro Wilk Test Statistic 0.905
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 253.5 Mean -1.759
SD 655.5 SD 5.365
   95% DL/2 (t) UCL 593.3    95%  H-Stat (DL/2) UCL 4.97E+13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -2.68

SD in Log Scale 5.83
Mean in Original Scale 253.4
SD in Original Scale 655.5
   95% Percentile Bootstrap UCL 619.9
   95% BCA Bootstrap UCL 754.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.151 Data appear Gamma Distributed at 5% Significance Level
Theta Star 2239
nu star 2.716

A-D Test Statistic 0.729 Nonparametric Statistics
5% A-D Critical Value 0.876 Kaplan-Meier (KM) Method
K-S Test Statistic 0.876 Mean 253.4
5% K-S Critical Value 0.312 SD 627.6
Data appear Gamma Distributed at 5% Significance Level SE of Mean 192.2

   95% KM (t) UCL 598.5
Assuming Gamma Distribution    95% KM (z) UCL 569.4
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 593.2
Minimum 3.00E-04    95% KM (bootstrap t) UCL 19907
Maximum 2200    95% KM (BCA) UCL 571.7
Mean 323.5    95% KM (Percentile Bootstrap) UCL 571.7
Median 15.1 95% KM (Chebyshev) UCL 1091
SD 638 97.5% KM (Chebyshev) UCL 1453
k star 0.167 99% KM (Chebyshev) UCL 2165
Theta star 1940
Nu star 4.001 Potential UCLs to Use
AppChi2 0.722    95% KM (Chebyshev) UCL 1091
   95% Gamma Approximate UCL 1792
   95% Adjusted Gamma UCL 2393
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Trichloroethene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 4
Number of Missing Values 3 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics
Minimum Detected 4.70E-04 Minimum Detected -7.663
Maximum Detected 240 Maximum Detected 5.481
Mean of Detected 47.36 Mean of Detected -0.218
SD of Detected 90.07 SD of Detected 5.016
Minimum Non-Detect 0.0045 Minimum Non-Detect -5.404
Maximum Non-Detect 6.8 Maximum Non-Detect 1.917

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.73%

Warning:  There are only 7 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.631 Shapiro Wilk Test Statistic 0.9
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 30.45 Mean -1.333
SD 73.61 SD 4.593
   95% DL/2 (t) UCL 70.68    95%  H-Stat (DL/2) UCL 7.39E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -2.238

SD in Log Scale 4.814
Mean in Original Scale 30.14
SD in Original Scale 73.74
   95% Percentile Bootstrap UCL 72.91
   95% BCA Bootstrap UCL 95.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.2 Data appear Gamma Distributed at 5% Significance Level
Theta Star 237
nu star 2.798

A-D Test Statistic 0.269 Nonparametric Statistics
5% A-D Critical Value 0.828 Kaplan-Meier (KM) Method
K-S Test Statistic 0.828 Mean 30.17
5% K-S Critical Value 0.343 SD 70.3
Data appear Gamma Distributed at 5% Significance Level SE of Mean 22.89

   95% KM (t) UCL 71.67
Assuming Gamma Distribution    95% KM (z) UCL 67.83
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 70.46
Minimum 1.00E-09    95% KM (bootstrap t) UCL 1051
Maximum 240    95% KM (BCA) UCL 67.22
Mean 30.75    95% KM (Percentile Bootstrap) UCL 66.84
Median 1.3 95% KM (Chebyshev) UCL 130
SD 73.5 97.5% KM (Chebyshev) UCL 173.1
k star 0.127 99% KM (Chebyshev) UCL 258
Theta star 242.7
Nu star 2.787 Potential UCLs to Use
AppChi2 0.312    95% KM (BCA) UCL 67.22
   95% Gamma Approximate UCL 274.4
   95% Adjusted Gamma UCL 392.1
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Thallium (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 39
Number of Missing Values 4 Percent Non-Detects 86.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.79 Minimum Detected -0.236
Maximum Detected 7 Maximum Detected 1.946
Mean of Detected 2.51 Mean of Detected 0.602
SD of Detected 2.386 SD of Detected 0.839
Minimum Non-Detect 1 Minimum Non-Detect 0
Maximum Non-Detect 4.2 Maximum Non-Detect 1.435

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 44
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.78%

Warning:  There are only 6 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.916
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.457 Mean 0.232
SD 1.009 SD 0.521
   95% DL/2 (t) UCL 1.71    95%  H-Stat (DL/2) UCL 1.802

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -0.0317

SD in Log Scale 0.483
Mean in Original Scale 1.136
SD in Original Scale 1.011
   95% Percentile Bootstrap UCL 1.41
   95% BCA Bootstrap UCL 1.535

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.97 Data appear Gamma Distributed at 5% Significance Level
Theta Star 2.588
nu star 11.64

A-D Test Statistic 0.426 Nonparametric Statistics
5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method
K-S Test Statistic 0.706 Mean 1.181
5% K-S Critical Value 0.337 SD 0.994
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.184

   95% KM (t) UCL 1.49
Assuming Gamma Distribution    95% KM (z) UCL 1.484
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.498
Minimum 0.051    95% KM (bootstrap t) UCL 1.636
Maximum 7    95% KM (BCA) UCL 2.134
Mean 3.224    95% KM (Percentile Bootstrap) UCL 1.9
Median 3.437 95% KM (Chebyshev) UCL 1.984
SD 1.73 97.5% KM (Chebyshev) UCL 2.332
k star 2.155 99% KM (Chebyshev) UCL 3.015
Theta star 1.496
Nu star 193.9 Potential UCLs to Use
AppChi2 162.7    95% KM (t) UCL 1.49
   95% Gamma Approximate UCL 3.843
   95% Adjusted Gamma UCL 3.865
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Toluene (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 11
Number of Distinct Detected Data 11 Number of Non-Detect Data 3
Number of Missing Values 3 Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0016 Minimum Detected -6.438
Maximum Detected 390 Maximum Detected 5.966
Mean of Detected 41.58 Mean of Detected -0.785
SD of Detected 116 SD of Detected 4.365
Minimum Non-Detect 0.0038 Minimum Non-Detect -5.573
Maximum Non-Detect 0.0098 Maximum Non-Detect -4.625

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.408 Shapiro Wilk Test Statistic 0.914
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 32.67 Mean -1.864
SD 103.2 SD 4.392
   95% DL/2 (t) UCL 81.52    95%  H-Stat (DL/2) UCL 1.51E+08

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.897

SD in Log Scale 4.42
Mean in Original Scale 32.67
SD in Original Scale 103.2
   95% Percentile Bootstrap UCL 85.72
   95% BCA Bootstrap UCL 118.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.182 Data appear Gamma Distributed at 5% Significance Level
Theta Star 227.9
nu star 4.014

A-D Test Statistic 0.574 Nonparametric Statistics
5% A-D Critical Value 0.871 Kaplan-Meier (KM) Method
K-S Test Statistic 0.871 Mean 32.67
5% K-S Critical Value 0.283 SD 99.47
Data appear Gamma Distributed at 5% Significance Level SE of Mean 27.88

   95% KM (t) UCL 82.04
Assuming Gamma Distribution    95% KM (z) UCL 78.53
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 81.52
Minimum 1.00E-09    95% KM (bootstrap t) UCL 545.4
Maximum 390    95% KM (BCA) UCL 88.9
Mean 32.67    95% KM (Percentile Bootstrap) UCL 86.82
Median 0.055 95% KM (Chebyshev) UCL 154.2
SD 103.2 97.5% KM (Chebyshev) UCL 206.8
k star 0.123 99% KM (Chebyshev) UCL 310.1
Theta star 266.2
Nu star 3.436 Potential UCLs to Use
AppChi2 0.513    95% KM (Chebyshev) UCL 154.2
   95% Gamma Approximate UCL 219
   95% Adjusted Gamma UCL 287.7
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Toluene (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 34
Number of Distinct Detected Data 31 Number of Non-Detect Data 11
Number of Missing Values 4 Percent Non-Detects 24.44%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.001 Minimum Detected -6.908
Maximum Detected 1300 Maximum Detected 7.17
Mean of Detected 38.27 Mean of Detected -4.371
SD of Detected 222.9 SD of Detected 2.515
Minimum Non-Detect 0.004 Minimum Non-Detect -5.521
Maximum Non-Detect 0.21 Maximum Non-Detect -1.561

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.176 Shapiro Wilk Test Statistic 0.715
5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 28.92 Mean -4.589
SD 193.8 SD 2.269
   95% DL/2 (t) UCL 77.46    95%  H-Stat (DL/2) UCL 0.451

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.732

SD in Log Scale 2.285
Mean in Original Scale 28.91
SD in Original Scale 193.8
   95% Percentile Bootstrap UCL 86.69
   95% BCA Bootstrap UCL 144.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.112 Data do not follow a Discernable Distribution (0.05)
Theta Star 342.1
nu star 7.606

A-D Test Statistic 10.31 Nonparametric Statistics
5% A-D Critical Value 0.953 Kaplan-Meier (KM) Method
K-S Test Statistic 0.953 Mean 28.92
5% K-S Critical Value 0.171 SD 191.6
Data not Gamma Distributed at 5% Significance Level SE of Mean 29

   95% KM (t) UCL 77.63
Assuming Gamma Distribution    95% KM (z) UCL 76.61
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 77.45
Minimum 1.00E-09    95% KM (bootstrap t) UCL 151002
Maximum 1300    95% KM (BCA) UCL 86.69
Mean 28.91    95% KM (Percentile Bootstrap) UCL 86.69
Median 0.0043 95% KM (Chebyshev) UCL 155.3
SD 193.8 97.5% KM (Chebyshev) UCL 210
k star 0.082 99% KM (Chebyshev) UCL 317.4
Theta star 352.8
Nu star 7.377 Potential UCLs to Use
AppChi2 2.38    99% KM (Chebyshev) UCL 317.4
   95% Gamma Approximate UCL 89.63
   95% Adjusted Gamma UCL 93.28
Note: DL/2 is not a recommended method.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Toluene (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 8
Number of Distinct Detected Data 8 Number of Non-Detect Data 4
Number of Missing Values 4 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0018 Minimum Detected -6.32
Maximum Detected 830 Maximum Detected 6.721
Mean of Detected 267.5 Mean of Detected 1.814
SD of Detected 285.3 SD of Detected 5.798
Minimum Non-Detect 0.0049 Minimum Non-Detect -5.319
Maximum Non-Detect 0.0071 Maximum Non-Detect -4.948

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.745
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 178.3 Mean -0.729
SD 262.9 SD 5.959
   95% DL/2 (t) UCL 314.7    95%  H-Stat (DL/2) UCL 4.56E+17

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 6.526 Mean in Log Scale -0.499
SD 433.6 SD in Log Scale 5.75
   95% MLE (t) UCL 231.3 Mean in Original Scale 178.3
   95% MLE (Tiku) UCL 283.3 SD in Original Scale 262.9

   95% Percentile Bootstrap UCL 303.3
   95% BCA Bootstrap UCL 335

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.206 Data appear Normal at 5% Significance Level
Theta Star 1301
nu star 3.289

A-D Test Statistic 1.128 Nonparametric Statistics
5% A-D Critical Value 0.837 Kaplan-Meier (KM) Method
K-S Test Statistic 0.837 Mean 178.3
5% K-S Critical Value 0.324 SD 251.8
Data not Gamma Distributed at 5% Significance Level SE of Mean 77.69

   95% KM (t) UCL 317.9
Assuming Gamma Distribution    95% KM (z) UCL 306.1
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 314.7
Minimum 0.0018    95% KM (bootstrap t) UCL 371.5
Maximum 830    95% KM (BCA) UCL 331.7
Mean 225.6    95% KM (Percentile Bootstrap) UCL 320.8
Median 141.9 95% KM (Chebyshev) UCL 517
SD 235.8 97.5% KM (Chebyshev) UCL 663.5
k star 0.261 99% KM (Chebyshev) UCL 951.4
Theta star 865.2
Nu star 6.259 Potential UCLs to Use
AppChi2 1.773    95% KM (t) UCL 317.9
   95% Gamma Approximate UCL 796.3    95% KM (Percentile Bootstrap) UCL 320.8
   95% Adjusted Gamma UCL 984.4
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Toluene (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 9
Number of Distinct Detected Data 8 Number of Non-Detect Data 2
Number of Missing Values 3 Percent Non-Detects 18.18%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0062 Minimum Detected -5.083
Maximum Detected 6000 Maximum Detected 8.7
Mean of Detected 1072 Mean of Detected 3.542
SD of Detected 1914 SD of Detected 5.083
Minimum Non-Detect 0.0054 Minimum Non-Detect -5.221
Maximum Non-Detect 0.0068 Maximum Non-Detect -4.991

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 27.27%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.61 Shapiro Wilk Test Statistic 0.829
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 877.4 Mean 1.844
SD 1766 SD 5.912
   95% DL/2 (t) UCL 1842    95%  H-Stat (DL/2) UCL 5.70E+19

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 464.1 Mean in Log Scale 1.662
SD 2097 SD in Log Scale 6.206
   95% MLE (t) UCL 1610 Mean in Original Scale 877.4
   95% MLE (Tiku) UCL 1636 SD in Original Scale 1766

   95% Percentile Bootstrap UCL 1773
   95% BCA Bootstrap UCL 2325

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.216 Data appear Gamma Distributed at 5% Significance Level
Theta Star 4974
nu star 3.88

A-D Test Statistic 0.448 Nonparametric Statistics
5% A-D Critical Value 0.84 Kaplan-Meier (KM) Method
K-S Test Statistic 0.84 Mean 877.4
5% K-S Critical Value 0.307 SD 1684
Data appear Gamma Distributed at 5% Significance Level SE of Mean 538.5

   95% KM (t) UCL 1853
Assuming Gamma Distribution    95% KM (z) UCL 1763
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1842
Minimum 1.00E-09    95% KM (bootstrap t) UCL 4057
Maximum 6000    95% KM (BCA) UCL 1898
Mean 877.4    95% KM (Percentile Bootstrap) UCL 1836
Median 210 95% KM (Chebyshev) UCL 3225
SD 1766 97.5% KM (Chebyshev) UCL 4240
k star 0.137 99% KM (Chebyshev) UCL 6235
Theta star 6389
Nu star 3.021 Potential UCLs to Use
AppChi2 0.379    95% KM (Chebyshev) UCL 3225
   95% Gamma Approximate UCL 6999
   95% Adjusted Gamma UCL 9966
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total PCBs (o)

General Statistics
Number of Valid Data 11 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 2
Number of Missing Values 6 Percent Non-Detects 18.18%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0532 Minimum Detected -2.934
Maximum Detected 298 Maximum Detected 5.697
Mean of Detected 51.51 Mean of Detected 1.569
SD of Detected 98.97 SD of Detected 2.782
Minimum Non-Detect 0.0644 Minimum Non-Detect -2.743
Maximum Non-Detect 1.256 Maximum Non-Detect 0.228

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 36.36%

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.612 Shapiro Wilk Test Statistic 0.967
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 42.2 Mean 0.929
SD 90.91 SD 2.943
   95% DL/2 (t) UCL 91.88    95%  H-Stat (DL/2) UCL 33461

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 9.385 Mean in Log Scale 0.765
SD 118 SD in Log Scale 3.071
   95% MLE (t) UCL 73.85 Mean in Original Scale 42.15
   95% MLE (Tiku) UCL 79.67 SD in Original Scale 90.94

   95% Percentile Bootstrap UCL 91.55
   95% BCA Bootstrap UCL 118.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.269 Data appear Gamma Distributed at 5% Significance Level
Theta Star 191.7
nu star 4.836

A-D Test Statistic 0.438 Nonparametric Statistics
5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method
K-S Test Statistic 0.81 Mean 42.16
5% K-S Critical Value 0.302 SD 86.7
Data appear Gamma Distributed at 5% Significance Level SE of Mean 27.73

   95% KM (t) UCL 92.42
Assuming Gamma Distribution    95% KM (z) UCL 87.77
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 91.82
Minimum 1.00E-09    95% KM (bootstrap t) UCL 307.2
Maximum 298    95% KM (BCA) UCL 92.59
Mean 42.14    95% KM (Percentile Bootstrap) UCL 91.55
Median 1.567 95% KM (Chebyshev) UCL 163
SD 90.94 97.5% KM (Chebyshev) UCL 215.3
k star 0.153 99% KM (Chebyshev) UCL 318
Theta star 276.2
Nu star 3.357 Potential UCLs to Use
AppChi2 0.486    95% KM (Chebyshev) UCL 163
   95% Gamma Approximate UCL 291.3
   95% Adjusted Gamma UCL 409.6
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Total PCBs (p)

General Statistics
Number of Valid Data 20 Number of Detected Data 16
Number of Distinct Detected Data 16 Number of Non-Detect Data 4
Number of Missing Values 27 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0519 Minimum Detected -2.958
Maximum Detected 403 Maximum Detected 5.999
Mean of Detected 35.48 Mean of Detected 1.408
SD of Detected 99.36 SD of Detected 2.332
Minimum Non-Detect 0.103 Minimum Non-Detect -2.271
Maximum Non-Detect 498 Maximum Non-Detect 6.211

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.385 Shapiro Wilk Test Statistic 0.966
5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 41.5 Mean 1.417
SD 101.5 SD 2.501
   95% DL/2 (t) UCL 80.76    95%  H-Stat (DL/2) UCL 2380

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 1.055

SD in Log Scale 2.271
Mean in Original Scale 28.64
SD in Original Scale 89.39
   95% Percentile Bootstrap UCL 65.57
   95% BCA Bootstrap UCL 88.58

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.299 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 118.8
nu star 9.557

A-D Test Statistic 0.953 Nonparametric Statistics
5% A-D Critical Value 0.834 Kaplan-Meier (KM) Method
K-S Test Statistic 0.834 Mean 30.17
5% K-S Critical Value 0.232 SD 89.14
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 21.12

   95% KM (t) UCL 66.69
Assuming Gamma Distribution    95% KM (z) UCL 64.91
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 66.55
Minimum 0.0519    95% KM (bootstrap t) UCL 239.7
Maximum 403    95% KM (BCA) UCL 73.88
Mean 35.11    95% KM (Percentile Bootstrap) UCL 68.89
Median 6.654 95% KM (Chebyshev) UCL 122.2
SD 88.29 97.5% KM (Chebyshev) UCL 162.1
k star 0.359 99% KM (Chebyshev) UCL 240.3
Theta star 97.8
Nu star 14.36 Potential UCLs to Use
AppChi2 6.819    95% KM (Chebyshev) UCL 122.2
   95% Gamma Approximate UCL 73.95
   95% Adjusted Gamma UCL 78.66
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Total PCBs (q central)

General Statistics
Number of Valid Data 38 Number of Detected Data 18
Number of Distinct Detected Data 18 Number of Non-Detect Data 20
Number of Missing Values 12 Percent Non-Detects 52.63%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0687 Minimum Detected -2.678
Maximum Detected 11.44 Maximum Detected 2.437
Mean of Detected 2.059 Mean of Detected -0.00655
SD of Detected 2.672 SD of Detected 1.376
Minimum Non-Detect 0.0849 Minimum Non-Detect -2.466
Maximum Non-Detect 24.48 Maximum Non-Detect 3.198

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.677 Shapiro Wilk Test Statistic 0.957
5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.536 Mean -0.594
SD 2.689 SD 1.512
   95% DL/2 (t) UCL 2.272    95%  H-Stat (DL/2) UCL 3.091

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -1.024

SD in Log Scale 1.414
Mean in Original Scale 1.063
SD in Original Scale 2.049
   95% Percentile Bootstrap UCL 1.655
   95% BCA Bootstrap UCL 2.036

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.714 Data appear Gamma Distributed at 5% Significance Level
Theta Star 2.881
nu star 25.72

A-D Test Statistic 0.333 Nonparametric Statistics
5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method
K-S Test Statistic 0.775 Mean 1.129
5% K-S Critical Value 0.211 SD 2.044
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.349

   95% KM (t) UCL 1.718
Assuming Gamma Distribution    95% KM (z) UCL 1.703
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.701
Minimum 0.0687    95% KM (bootstrap t) UCL 2.141
Maximum 11.44    95% KM (BCA) UCL 1.804
Mean 1.987    95% KM (Percentile Bootstrap) UCL 1.759
Median 1.919 95% KM (Chebyshev) UCL 2.65
SD 1.84 97.5% KM (Chebyshev) UCL 3.309
k star 1.433 99% KM (Chebyshev) UCL 4.602
Theta star 1.387
Nu star 108.9 Potential UCLs to Use
AppChi2 85.81    95% KM (t) UCL 1.718
   95% Gamma Approximate UCL 2.521
   95% Adjusted Gamma UCL 2.546
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Total PCBs (q north)

General Statistics
Number of Valid Data 22 Number of Detected Data 17
Number of Distinct Detected Data 17 Number of Non-Detect Data 5
Number of Missing Values 14 Percent Non-Detects 22.73%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.451 Minimum Detected -0.797
Maximum Detected 220.6 Maximum Detected 5.396
Mean of Detected 31.18 Mean of Detected 1.305
SD of Detected 65.03 SD of Detected 2.054
Minimum Non-Detect 0.1 Minimum Non-Detect -2.3
Maximum Non-Detect 2.98 Maximum Non-Detect 1.092

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.73%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.544 Shapiro Wilk Test Statistic 0.843
5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 24.24 Mean 0.748
SD 58.26 SD 2.186
   95% DL/2 (t) UCL 45.61    95%  H-Stat (DL/2) UCL 93.23

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.625

SD in Log Scale 2.293
Mean in Original Scale 24.17
SD in Original Scale 58.29
   95% Percentile Bootstrap UCL 45.8
   95% BCA Bootstrap UCL 51.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.303 Data do not follow a Discernable Distribution (0.05)
Theta Star 103.1
nu star 10.29

A-D Test Statistic 2.05 Nonparametric Statistics
5% A-D Critical Value 0.837 Kaplan-Meier (KM) Method
K-S Test Statistic 0.837 Mean 24.25
5% K-S Critical Value 0.226 SD 56.91
Data not Gamma Distributed at 5% Significance Level SE of Mean 12.51

   95% KM (t) UCL 45.77
Assuming Gamma Distribution    95% KM (z) UCL 44.82
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 45.62
Minimum 1.00E-09    95% KM (bootstrap t) UCL 65.58
Maximum 220.6    95% KM (BCA) UCL 47.43
Mean 24.85    95% KM (Percentile Bootstrap) UCL 45.76
Median 1.685 95% KM (Chebyshev) UCL 78.77
SD 58.04 97.5% KM (Chebyshev) UCL 102.4
k star 0.166 99% KM (Chebyshev) UCL 148.7
Theta star 149.2
Nu star 7.325 Potential UCLs to Use
AppChi2 2.351    99% KM (Chebyshev) UCL 148.7
   95% Gamma Approximate UCL 77.43
   95% Adjusted Gamma UCL 84.82
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Total PCBs (q south)

General Statistics
Number of Valid Data 41 Number of Detected Data 31
Number of Distinct Detected Data 31 Number of Non-Detect Data 10
Number of Missing Values 8 Percent Non-Detects 24.39%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0434 Minimum Detected -3.137
Maximum Detected 38 Maximum Detected 3.638
Mean of Detected 5.129 Mean of Detected 0.459
SD of Detected 8.327 SD of Detected 1.739
Minimum Non-Detect 0.0965 Minimum Non-Detect -2.338
Maximum Non-Detect 6.35 Maximum Non-Detect 1.848

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.93%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.959
5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 4.129 Mean 0.0522
SD 7.456 SD 1.88
   95% DL/2 (t) UCL 6.089    95%  H-Stat (DL/2) UCL 13.59

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 20.43 Mean in Log Scale -0.0436
SD 9.68 SD in Log Scale 1.793
   95% MLE (t) UCL 22.97 Mean in Original Scale 3.943
   95% MLE (Tiku) UCL 26.4 SD in Original Scale 7.515

   95% Percentile Bootstrap UCL 5.913
   95% BCA Bootstrap UCL 6.599

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.504 Data appear Gamma Distributed at 5% Significance Level
Theta Star 10.17
nu star 31.28

A-D Test Statistic 0.788 Nonparametric Statistics
5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method
K-S Test Statistic 0.807 Mean 3.978
5% K-S Critical Value 0.166 SD 7.415
Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.178

   95% KM (t) UCL 5.963
Assuming Gamma Distribution    95% KM (z) UCL 5.917
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.955
Minimum 0.0434    95% KM (bootstrap t) UCL 7.523
Maximum 38    95% KM (BCA) UCL 5.85
Mean 4.578    95% KM (Percentile Bootstrap) UCL 6.084
Median 1.934 95% KM (Chebyshev) UCL 9.115
SD 7.3 97.5% KM (Chebyshev) UCL 11.34
k star 0.621 99% KM (Chebyshev) UCL 15.7
Theta star 7.37
Nu star 50.94 Potential UCLs to Use
AppChi2 35.55    95% KM (Chebyshev) UCL 9.115
   95% Gamma Approximate UCL 6.56
   95% Adjusted Gamma UCL 6.648
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Total PCBs (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 8
Number of Distinct Detected Data 8 Number of Non-Detect Data 4
Number of Missing Values 4 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0791 Minimum Detected -2.537
Maximum Detected 278.2 Maximum Detected 5.628
Mean of Detected 64.05 Mean of Detected 1.25
SD of Detected 113.5 SD of Detected 3.194
Minimum Non-Detect 0.0898 Minimum Non-Detect -2.41
Maximum Non-Detect 0.0994 Maximum Non-Detect -2.309

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Warning:  There are only 8 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.628 Shapiro Wilk Test Statistic 0.916
5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 42.72 Mean -0.189
SD 95.86 SD 3.318
   95% DL/2 (t) UCL 92.41    95%  H-Stat (DL/2) UCL 138094

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.47

SD in Log Scale 3.603
Mean in Original Scale 42.71
SD in Original Scale 95.86
   95% Percentile Bootstrap UCL 89.59
   95% BCA Bootstrap UCL 101.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.236 Data appear Gamma Distributed at 5% Significance Level
Theta Star 270.9
nu star 3.783

A-D Test Statistic 0.549 Nonparametric Statistics
5% A-D Critical Value 0.819 Kaplan-Meier (KM) Method
K-S Test Statistic 0.819 Mean 42.73
5% K-S Critical Value 0.32 SD 91.77
Data appear Gamma Distributed at 5% Significance Level SE of Mean 28.32

   95% KM (t) UCL 93.59
Assuming Gamma Distribution    95% KM (z) UCL 89.31
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 92.42
Minimum 1.00E-09    95% KM (bootstrap t) UCL 1069
Maximum 278.2    95% KM (BCA) UCL 95.26
Mean 42.72    95% KM (Percentile Bootstrap) UCL 88.51
Median 0.271 95% KM (Chebyshev) UCL 166.2
SD 95.86 97.5% KM (Chebyshev) UCL 219.6
k star 0.13 99% KM (Chebyshev) UCL 324.5
Theta star 329.4
Nu star 3.112 Potential UCLs to Use
AppChi2 0.406    95% KM (BCA) UCL 95.26
   95% Gamma Approximate UCL 327.1
   95% Adjusted Gamma UCL 454
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_CombinedSoil_out.xls4/9/2008



Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Vanadium (p)

General Statistics
Number of Valid Observations 35 Number of Distinct Observations 23
Number of Missing Values 12

Raw Statistics Log-transformed Statistics
Minimum 0.63 Minimum of Log Data -0.462
Maximum 260 Maximum of Log Data 5.561
Mean 29.62 Mean of log Data 3.001
Median 25 SD of log Data 0.97
SD 41.27
Coefficient of Variation 1.393
Skewness 5.392

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.374 Shapiro Wilk Test Statistic 0.743
Shapiro Wilk Critical Value 0.934 Shapiro Wilk Critical Value 0.934
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 41.41    95% H-UCL 47.64
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 57.54
   95% Adjusted-CLT UCL 47.89  97.5% Chebyshev (MVUE) UCL 68.78
   95% Modified-t UCL 42.47    99% Chebyshev (MVUE) UCL 90.86

Gamma Distribution Test Data Distribution
k star (bias corrected) 1.329 Data do not follow a Discernable Distribution (0.05)
Theta Star 22.28
nu star 93.04
Approximate Chi Square Value (.05) 71.8 Nonparametric Statistics
Adjusted Level of Significance 0.0425    95% CLT UCL 41.09
Adjusted Chi Square Value 70.91    95% Jackknife UCL 41.41

   95% Standard Bootstrap UCL 41
Anderson-Darling Test Statistic 3.369    95% Bootstrap-t UCL 67.88
Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 91.62
Kolmogorov-Smirnov Test Statistic 0.242    95% Percentile Bootstrap UCL 42.62
Kolmogorov-Smirnov 5% Critical Value 0.152    95% BCA Bootstrap UCL 51.39
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 60.02

97.5% Chebyshev(Mean, Sd) UCL 73.18
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 99.02
   95% Approximate Gamma UCL 38.38
   95% Adjusted Gamma UCL 38.86

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 60.02
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Vanadium (q north)

General Statistics
Number of Valid Observations 29 Number of Distinct Observations 26
Number of Missing Values 7

Raw Statistics Log-transformed Statistics
Minimum 7.7 Minimum of Log Data 2.041
Maximum 380 Maximum of Log Data 5.94
Mean 47.49 Mean of log Data 3.264
Median 24 SD of log Data 0.934
SD 81.45
Coefficient of Variation 1.715
Skewness 3.466

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.47 Shapiro Wilk Test Statistic 0.89
Shapiro Wilk Critical Value 0.926 Shapiro Wilk Critical Value 0.926
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 73.22    95% H-UCL 61.44
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 73.52
   95% Adjusted-CLT UCL 82.77  97.5% Chebyshev (MVUE) UCL 88.19
   95% Modified-t UCL 74.84    99% Chebyshev (MVUE) UCL 117

Gamma Distribution Test Data Distribution
k star (bias corrected) 0.894 Data do not follow a Discernable Distribution (0.05)
Theta Star 53.14
nu star 51.84
Approximate Chi Square Value (.05) 36.3 Nonparametric Statistics
Adjusted Level of Significance 0.0407    95% CLT UCL 72.37
Adjusted Chi Square Value 35.52    95% Jackknife UCL 73.22

   95% Standard Bootstrap UCL 72.38
Anderson-Darling Test Statistic 2.558    95% Bootstrap-t UCL 152.3
Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 186.5
Kolmogorov-Smirnov Test Statistic 0.251    95% Percentile Bootstrap UCL 75.55
Kolmogorov-Smirnov 5% Critical Value 0.168    95% BCA Bootstrap UCL 85.28
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 113.4

97.5% Chebyshev(Mean, Sd) UCL 141.9
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 198
   95% Approximate Gamma UCL 67.81
   95% Adjusted Gamma UCL 69.3

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 113.4
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Xylenes, Total (o)

General Statistics
Number of Valid Data 14 Number of Detected Data 11
Number of Distinct Detected Data 11 Number of Non-Detect Data 3
Number of Missing Values 3 Percent Non-Detects 21.43%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0013 Minimum Detected -6.645
Maximum Detected 14000 Maximum Detected 9.547
Mean of Detected 1603 Mean of Detected 1.582
SD of Detected 4141 SD of Detected 5.927
Minimum Non-Detect 0.0076 Minimum Non-Detect -4.88
Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.437 Shapiro Wilk Test Statistic 0.89
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1260 Mean 0.0816
SD 3696 SD 5.993
   95% DL/2 (t) UCL 3009    95%  H-Stat (DL/2) UCL 3.13E+16

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale 0.083

SD in Log Scale 5.992
Mean in Original Scale 1260
SD in Original Scale 3696
   95% Percentile Bootstrap UCL 3163
   95% BCA Bootstrap UCL 4219

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.159 Data appear Gamma Distributed at 5% Significance Level
Theta Star 10115
nu star 3.487

A-D Test Statistic 0.566 Nonparametric Statistics
5% A-D Critical Value 0.883 Kaplan-Meier (KM) Method
K-S Test Statistic 0.883 Mean 1260
5% K-S Critical Value 0.285 SD 3561
Data appear Gamma Distributed at 5% Significance Level SE of Mean 998.2

   95% KM (t) UCL 3028
Assuming Gamma Distribution    95% KM (z) UCL 2902
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3009
Minimum 1.00E-09    95% KM (bootstrap t) UCL 14694
Maximum 14000    95% KM (BCA) UCL 3357
Mean 1260    95% KM (Percentile Bootstrap) UCL 3163
Median 0.328 95% KM (Chebyshev) UCL 5611
SD 3696 97.5% KM (Chebyshev) UCL 7494
k star 0.111 99% KM (Chebyshev) UCL 11192
Theta star 11353
Nu star 3.107 Potential UCLs to Use
AppChi2 0.405    95% KM (Chebyshev) UCL 5611
   95% Gamma Approximate UCL 9669
   95% Adjusted Gamma UCL 12850
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (p)

General Statistics
Number of Valid Data 34 Number of Detected Data 26
Number of Distinct Detected Data 25 Number of Non-Detect Data 8
Number of Missing Values 13 Percent Non-Detects 23.53%

Raw Statistics Log-transformed Statistics
Minimum Detected 9.70E-04 Minimum Detected -6.938
Maximum Detected 600 Maximum Detected 6.397
Mean of Detected 48.02 Mean of Detected 0.523
SD of Detected 135.3 SD of Detected 3.58
Minimum Non-Detect 0.0068 Minimum Non-Detect -4.991
Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.29%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.4 Shapiro Wilk Test Statistic 0.941
5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 37.08 Mean -0.389
SD 119.4 SD 3.805
   95% DL/2 (t) UCL 71.74    95%  H-Stat (DL/2) UCL 49926

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -0.564

SD in Log Scale 3.749
Mean in Original Scale 36.73
SD in Original Scale 119.5
   95% Percentile Bootstrap UCL 74.78
   95% BCA Bootstrap UCL 97

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.218 Data appear Gamma Distributed at 5% Significance Level
Theta Star 220.7
nu star 11.31

A-D Test Statistic 0.832 Nonparametric Statistics
5% A-D Critical Value 0.886 Kaplan-Meier (KM) Method
K-S Test Statistic 0.886 Mean 36.84
5% K-S Critical Value 0.189 SD 117.7
Data appear Gamma Distributed at 5% Significance Level SE of Mean 20.59

   95% KM (t) UCL 71.69
Assuming Gamma Distribution    95% KM (z) UCL 70.71
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 71.53
Minimum 1.00E-09    95% KM (bootstrap t) UCL 263.9
Maximum 600    95% KM (BCA) UCL 76.51
Mean 36.72    95% KM (Percentile Bootstrap) UCL 73.3
Median 1.3 95% KM (Chebyshev) UCL 126.6
SD 119.5 97.5% KM (Chebyshev) UCL 165.4
k star 0.111 99% KM (Chebyshev) UCL 241.7
Theta star 330.2
Nu star 7.562 Potential UCLs to Use
AppChi2 2.484    95% KM (Chebyshev) UCL 126.6
   95% Gamma Approximate UCL 111.8
   95% Adjusted Gamma UCL 118.6
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (q central)

General Statistics
Number of Valid Data 44 Number of Detected Data 27
Number of Distinct Detected Data 26 Number of Non-Detect Data 17
Number of Missing Values 6 Percent Non-Detects 38.64%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0012 Minimum Detected -6.725
Maximum Detected 630 Maximum Detected 6.446
Mean of Detected 26.54 Mean of Detected -2.824
SD of Detected 121.1 SD of Detected 3.582
Minimum Non-Detect 0.0076 Minimum Non-Detect -4.88
Maximum Non-Detect 0.015 Maximum Non-Detect -4.2

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.18%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.234 Shapiro Wilk Test Statistic 0.849
5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 16.29 Mean -3.746
SD 95.09 SD 3.025
   95% DL/2 (t) UCL 40.39    95%  H-Stat (DL/2) UCL 21.65

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -3.84

SD in Log Scale 3.128
Mean in Original Scale 16.29
SD in Original Scale 95.09
   95% Percentile Bootstrap UCL 44.61
   95% BCA Bootstrap UCL 73.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.139 Data do not follow a Discernable Distribution (0.05)
Theta Star 190.8
nu star 7.511

A-D Test Statistic 4.147 Nonparametric Statistics
5% A-D Critical Value 0.93 Kaplan-Meier (KM) Method
K-S Test Statistic 0.93 Mean 16.29
5% K-S Critical Value 0.189 SD 94
Data not Gamma Distributed at 5% Significance Level SE of Mean 14.44

   95% KM (t) UCL 40.57
Assuming Gamma Distribution    95% KM (z) UCL 40.04
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 40.39
Minimum 0.0012    95% KM (bootstrap t) UCL 785.3
Maximum 630    95% KM (BCA) UCL 44.61
Mean 27.47    95% KM (Percentile Bootstrap) UCL 44.76
Median 5.05 95% KM (Chebyshev) UCL 79.24
SD 94.2 97.5% KM (Chebyshev) UCL 106.5
k star 0.199 99% KM (Chebyshev) UCL 160
Theta star 138.3
Nu star 17.48 Potential UCLs to Use
AppChi2 9.015    99% KM (Chebyshev) UCL 160
   95% Gamma Approximate UCL 53.26
   95% Adjusted Gamma UCL 54.51
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (q north)

General Statistics
Number of Valid Data 28 Number of Detected Data 19
Number of Distinct Detected Data 19 Number of Non-Detect Data 9
Number of Missing Values 8 Percent Non-Detects 32.14%

Raw Statistics Log-transformed Statistics
Minimum Detected 3.90E-04 Minimum Detected -7.849
Maximum Detected 300 Maximum Detected 5.704
Mean of Detected 20.44 Mean of Detected -3.12
SD of Detected 70.12 SD of Detected 3.781
Minimum Non-Detect 0.0083 Minimum Non-Detect -4.791
Maximum Non-Detect 0.0215 Maximum Non-Detect -3.84

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.29%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.335 Shapiro Wilk Test Statistic 0.891
5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 13.87 Mean -3.733
SD 58.07 SD 3.223
   95% DL/2 (t) UCL 32.57    95%  H-Stat (DL/2) UCL 110.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.143

SD in Log Scale 3.456
Mean in Original Scale 13.87
SD in Original Scale 58.07
   95% Percentile Bootstrap UCL 35.01
   95% BCA Bootstrap UCL 51.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.143 Data do not follow a Discernable Distribution (0.05)
Theta Star 143
nu star 5.431

A-D Test Statistic 2.807 Nonparametric Statistics
5% A-D Critical Value 0.915 Kaplan-Meier (KM) Method
K-S Test Statistic 0.915 Mean 13.87
5% K-S Critical Value 0.223 SD 57.03
Data not Gamma Distributed at 5% Significance Level SE of Mean 11.07

   95% KM (t) UCL 32.73
Assuming Gamma Distribution    95% KM (z) UCL 32.08
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.56
Minimum 1.00E-09    95% KM (bootstrap t) UCL 681.9
Maximum 300    95% KM (BCA) UCL 32.67
Mean 14.08    95% KM (Percentile Bootstrap) UCL 35.08
Median 0.0047 95% KM (Chebyshev) UCL 62.13
SD 58.03 97.5% KM (Chebyshev) UCL 83.02
k star 0.0941 99% KM (Chebyshev) UCL 124
Theta star 149.7
Nu star 5.268 Potential UCLs to Use
AppChi2 1.278    99% KM (Chebyshev) UCL 124
   95% Gamma Approximate UCL 58.04
   95% Adjusted Gamma UCL 63.82
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (q south)

General Statistics
Number of Valid Data 45 Number of Detected Data 32
Number of Distinct Detected Data 30 Number of Non-Detect Data 13
Number of Missing Values 4 Percent Non-Detects 28.89%

Raw Statistics Log-transformed Statistics
Minimum Detected 5.60E-04 Minimum Detected -7.488
Maximum Detected 1900 Maximum Detected 7.55
Mean of Detected 59.62 Mean of Detected -4.168
SD of Detected 335.8 SD of Detected 3.154
Minimum Non-Detect 0.008 Minimum Non-Detect -4.828
Maximum Non-Detect 0.42 Maximum Non-Detect -0.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.11%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.182 Shapiro Wilk Test Statistic 0.819
5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 42.41 Mean -4.395
SD 283.2 SD 2.728
   95% DL/2 (t) UCL 113.3    95%  H-Stat (DL/2) UCL 4.08

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -4.65

SD in Log Scale 2.776
Mean in Original Scale 42.4
SD in Original Scale 283.2
   95% Percentile Bootstrap UCL 126.8
   95% BCA Bootstrap UCL 169.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.11 Data do not follow a Discernable Distribution (0.05)
Theta Star 541.3
nu star 7.049

A-D Test Statistic 7.969 Nonparametric Statistics
5% A-D Critical Value 0.962 Kaplan-Meier (KM) Method
K-S Test Statistic 0.962 Mean 42.4
5% K-S Critical Value 0.177 SD 280
Data not Gamma Distributed at 5% Significance Level SE of Mean 42.41

   95% KM (t) UCL 113.7
Assuming Gamma Distribution    95% KM (z) UCL 112.2
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 113.3
Minimum 1.00E-09    95% KM (bootstrap t) UCL 36660
Maximum 1900    95% KM (BCA) UCL 126.9
Mean 42.6    95% KM (Percentile Bootstrap) UCL 126.8
Median 0.0036 95% KM (Chebyshev) UCL 227.3
SD 283.2 97.5% KM (Chebyshev) UCL 307.3
k star 0.0797 99% KM (Chebyshev) UCL 464.4
Theta star 534.7
Nu star 7.17 Potential UCLs to Use
AppChi2 2.264    99% KM (Chebyshev) UCL 464.4
   95% Gamma Approximate UCL 134.9
   95% Adjusted Gamma UCL 140.5
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (r)

General Statistics
Number of Valid Data 12 Number of Detected Data 11
Number of Distinct Detected Data 10 Number of Non-Detect Data 1
Number of Missing Values 4 Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics
Minimum Detected 9.50E-04 Minimum Detected -6.959
Maximum Detected 280 Maximum Detected 5.635
Mean of Detected 49.46 Mean of Detected -1.279
SD of Detected 86.63 SD of Detected 5.469
Minimum Non-Detect 0.014 Minimum Non-Detect -4.269
Maximum Non-Detect 0.014 Maximum Non-Detect -4.269

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.659 Shapiro Wilk Test Statistic 0.805
5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 45.34 Mean -1.586
SD 83.82 SD 5.321
   95% DL/2 (t) UCL 88.79    95%  H-Stat (DL/2) UCL 3.36E+13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE yields a negative mean Mean in Log Scale -1.635

SD in Log Scale 5.358
Mean in Original Scale 45.34
SD in Original Scale 83.82
   95% Percentile Bootstrap UCL 88.84
   95% BCA Bootstrap UCL 102.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.169 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 293.2
nu star 3.711

A-D Test Statistic 0.881 Nonparametric Statistics
5% A-D Critical Value 0.878 Kaplan-Meier (KM) Method
K-S Test Statistic 0.878 Mean 45.34
5% K-S Critical Value 0.284 SD 80.25
Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 24.3

   95% KM (t) UCL 88.97
Assuming Gamma Distribution    95% KM (z) UCL 85.3
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 88.79
Minimum 1.00E-09    95% KM (bootstrap t) UCL 138.1
Maximum 280    95% KM (BCA) UCL 85.92
Mean 45.34    95% KM (Percentile Bootstrap) UCL 86.42
Median 0.0251 95% KM (Chebyshev) UCL 151.3
SD 83.82 97.5% KM (Chebyshev) UCL 197.1
k star 0.144 99% KM (Chebyshev) UCL 287.1
Theta star 314.2
Nu star 3.464 Potential UCLs to Use
AppChi2 0.522    95% KM (Chebyshev) UCL 151.3
   95% Gamma Approximate UCL 300.8
   95% Adjusted Gamma UCL 411.6
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil

Xylenes, Total (s)

General Statistics
Number of Valid Data 11 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 1
Number of Missing Values 3 Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0042 Minimum Detected -5.473
Maximum Detected 7300 Maximum Detected 8.896
Mean of Detected 1368 Mean of Detected 2.983
SD of Detected 2229 SD of Detected 5.791
Minimum Non-Detect 0.011 Minimum Non-Detect -4.51
Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.662 Shapiro Wilk Test Statistic 0.814
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1244 Mean 2.239
SD 2154 SD 6.023
   95% DL/2 (t) UCL 2421    95%  H-Stat (DL/2) UCL 5.38E+20

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 751.1 Mean in Log Scale 2.287
SD 2577 SD in Log Scale 5.96
   95% MLE (t) UCL 2160 Mean in Original Scale 1244
   95% MLE (Tiku) UCL 2197 SD in Original Scale 2154

   95% Percentile Bootstrap UCL 2427
   95% BCA Bootstrap UCL 2961

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.191 Data appear Gamma Distributed at 5% Significance Level
Theta Star 7180
nu star 3.811

A-D Test Statistic 0.68 Nonparametric Statistics
5% A-D Critical Value 0.862 Kaplan-Meier (KM) Method
K-S Test Statistic 0.862 Mean 1244
5% K-S Critical Value 0.295 SD 2054
Data appear Gamma Distributed at 5% Significance Level SE of Mean 652.8

   95% KM (t) UCL 2427
Assuming Gamma Distribution    95% KM (z) UCL 2317
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2421
Minimum 1.00E-09    95% KM (bootstrap t) UCL 4136
Maximum 7300    95% KM (BCA) UCL 2282
Mean 1244    95% KM (Percentile Bootstrap) UCL 2414
Median 310 95% KM (Chebyshev) UCL 4089
SD 2154 97.5% KM (Chebyshev) UCL 5320
k star 0.152 99% KM (Chebyshev) UCL 7739
Theta star 8201
Nu star 3.336 Potential UCLs to Use
AppChi2 0.479    95% KM (Chebyshev) UCL 4089
   95% Gamma Approximate UCL 8669
   95% Adjusted Gamma UCL 12198
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Medium: Combined Soil
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Sauget Area 2 Human Health Risk Assessment
Media: Sediment
Area: River

General UCL Statistics for Full Data Sets
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Arsenic (river)

General Statistics
Number of Valid Observations 56 Number of Distinct Observations 35

Raw Statistics Log-transformed Statistics
Minimum 0.98 Minimum of Log Data -0.0202
Maximum 7.5 Maximum of Log Data 2.015
Mean 2.814 Mean of log Data 0.906
Median 2.25 SD of log Data 0.506
SD 1.514
Coefficient of Variation 0.538
Skewness 1.165

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Lilliefors Test Statistic 0.157 Lilliefors Test Statistic 0.0916
Lilliefors Critical Value 0.118 Lilliefors Critical Value 0.118
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL 3.152    95% H-UCL 3.195
   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.675
   95% Adjusted-CLT UCL 3.18  97.5% Chebyshev (MVUE) UCL 4.051
   95% Modified-t UCL 3.158    99% Chebyshev (MVUE) UCL 4.791

Gamma Distribution Test Data Distribution
k star (bias corrected) 3.835 Data Follow Appr. Gamma Distribution at 5% Significance Level
Theta Star 0.734
nu star 429.5
Approximate Chi Square Value (.05) 382.5 Nonparametric Statistics
Adjusted Level of Significance 0.0457    95% CLT UCL 3.147
Adjusted Chi Square Value 381.3    95% Jackknife UCL 3.152

   95% Standard Bootstrap UCL 3.148
Anderson-Darling Test Statistic 0.734    95% Bootstrap-t UCL 3.211
Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 3.184
Kolmogorov-Smirnov Test Statistic 0.12    95% Percentile Bootstrap UCL 3.164
Kolmogorov-Smirnov 5% Critical Value 0.119    95% BCA Bootstrap UCL 3.163
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.696

97.5% Chebyshev(Mean, Sd) UCL 4.078
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.827
   95% Approximate Gamma UCL 3.16
   95% Adjusted Gamma UCL 3.17

Potential UCL to Use Use 95% Approximate Gamma UCL 3.16
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Sauget Area 2 Human Health Risk Assessment
Media: Sediment
Area: River
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
Area: River

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet_a.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations  2000

2,4-Dichlorophenol (river)

General Statistics
Number of Valid Data 60 Number of Detected Data 11
Number of Distinct Detected Data 9 Number of Non-Detect Data 49

Percent Non-Detects 81.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0012 Minimum Detected -6.725
Maximum Detected 0.069 Maximum Detected -2.674
Mean of Detected 0.00831 Mean of Detected -5.866
SD of Detected 0.0202 SD of Detected 1.135
Minimum Non-Detect 0.0094 Minimum Non-Detect -4.667
Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.33%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.386 Lilliefors Test Statistic 0.682
5% Lilliefors Critical Value 0.85 5% Lilliefors Critical Value 0.85
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00551 Mean -5.422
SD 0.0084 SD 0.514
   95% DL/2 (t) UCL 0.00733    95%  H-Stat (DL/2) UCL 0.00694

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -6.04

SD in Log Scale 0.833
Mean in Original Scale 0.00398
SD in Original Scale 0.0088
   95% Percentile Bootstrap UCL 0.00608
   95% BCA Bootstrap UCL 0.00766

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.481 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.0173
nu star 10.58

A-D Test Statistic 2.336 Nonparametric Statistics
5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method
K-S Test Statistic 0.775 Mean 0.00335
5% K-S Critical Value 0.268 SD 0.0086
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0012

   95% KM (t) UCL 0.00535
Assuming Gamma Distribution    95% KM (z) UCL 0.00532
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00529
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.0109
Maximum 0.069    95% KM (BCA) UCL 0.00571
Mean 0.0081    95% KM (Percentile Bootstrap) UCL 0.00566
Median 0.00748 95% KM (Chebyshev) UCL 0.00857
SD 0.00939 97.5% KM (Chebyshev) UCL 0.0108
k star 0.357 99% KM (Chebyshev) UCL 0.0153
Theta star 0.0227
Nu star 42.86 Potential UCLs to Use
AppChi2 28.85    95% KM (BCA) UCL 0.00571
   95% Gamma Approximate UCL 0.012
   95% Adjusted Gamma UCL 0.0121
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
Area: River

4-Chloroaniline (river)

General Statistics
Number of Valid Data 60 Number of Detected Data 17
Number of Distinct Detected Data 17 Number of Non-Detect Data 43

Percent Non-Detects 71.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0012 Minimum Detected -6.725
Maximum Detected 0.16 Maximum Detected -1.833
Mean of Detected 0.0147 Mean of Detected -5.278
SD of Detected 0.0377 SD of Detected 1.193
Minimum Non-Detect 0.019 Minimum Non-Detect -3.963
Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.33%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.359 Lilliefors Test Statistic 0.885
5% Lilliefors Critical Value 0.892 5% Lilliefors Critical Value 0.892
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.0112 Mean -4.814
SD 0.0198 SD 0.688
   95% DL/2 (t) UCL 0.0154    95%  H-Stat (DL/2) UCL 0.0178

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.396

SD in Log Scale 1.029
Mean in Original Scale 0.00893
SD in Original Scale 0.0207
   95% Percentile Bootstrap UCL 0.0139
   95% BCA Bootstrap UCL 0.0169

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.522 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.0282
nu star 17.74

A-D Test Statistic 1.959 Nonparametric Statistics
5% A-D Critical Value 0.791 Kaplan-Meier (KM) Method
K-S Test Statistic 0.791 Mean 0.00819
5% K-S Critical Value 0.22 SD 0.0203
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00286

   95% KM (t) UCL 0.013
Assuming Gamma Distribution    95% KM (z) UCL 0.0129
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0129
Minimum 0.0012    95% KM (bootstrap t) UCL 0.0201
Maximum 0.16    95% KM (BCA) UCL 0.0141
Mean 0.0144    95% KM (Percentile Bootstrap) UCL 0.0131
Median 0.0131 95% KM (Chebyshev) UCL 0.0207
SD 0.0203 97.5% KM (Chebyshev) UCL 0.0261
k star 1.337 99% KM (Chebyshev) UCL 0.0367
Theta star 0.0108
Nu star 160.5 Potential UCLs to Use
AppChi2 132.2    95% KM (BCA) UCL 0.0141
   95% Gamma Approximate UCL 0.0175
   95% Adjusted Gamma UCL 0.0176
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
Area: River

Aluminum (river)

General Statistics
Number of Valid Data 50 Number of Detected Data 50
Number of Distinct Detected Data 39 Number of Non-Detect Data 0
Number of Missing Values 10 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.15 Minimum Detected -1.897
Maximum Detected 3.8 Maximum Detected 1.335
Mean of Detected 1.175 Mean of Detected -0.0259
SD of Detected 0.856 SD of Detected 0.592
Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.694 Shapiro Wilk Test Statistic 0.875
5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1.175 Mean -0.0259
SD 0.856 SD 0.592
   95% DL/2 (t) UCL 1.378    95%  H-Stat (DL/2) UCL 1.369

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    
Mean in Original Scale     N/A    
SD in Original Scale     N/A    
   95% Percentile Bootstrap UCL     N/A    
   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 2.668 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.441
nu star 266.8

A-D Test Statistic 3.971 Nonparametric Statistics
5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method
K-S Test Statistic 0.758 Mean 1.175
5% K-S Critical Value 0.126 SD 0.848
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.121

   95% KM (t) UCL 1.378
Assuming Gamma Distribution    95% KM (z) UCL 1.374
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.378
Minimum 0.15    95% KM (bootstrap t) UCL 1.446
Maximum 3.8    95% KM (BCA) UCL 1.392
Mean 1.175    95% KM (Percentile Bootstrap) UCL 1.389
Median 0.83 95% KM (Chebyshev) UCL 1.703
SD 0.856 97.5% KM (Chebyshev) UCL 1.931
k star 2.668 99% KM (Chebyshev) UCL 2.38
Theta star 0.441
Nu star 266.8 Potential UCLs to Use
AppChi2 230    95% KM (Chebyshev) UCL 1.703
   95% Gamma Approximate UCL 1.363
   95% Adjusted Gamma UCL 1.37
Note: DL/2 is not a recommended method.
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Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
Area: River

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\InterimDeliverable\EPC\ProUCL\ProUCL results_100FOD\ProUCL_SW_out.xls4/1/2008

Page 6 of 8



Sauget Area 2 Human Health Risk Assessment
Medium: Surface Water
Area: River

Manganese (river)

General Statistics
Number of Valid Data 50 Number of Detected Data 49
Number of Distinct Detected Data 28 Number of Non-Detect Data 1
Number of Missing Values 10 Percent Non-Detects 2.00%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.077 Minimum Detected -2.564
Maximum Detected 0.25 Maximum Detected -1.386
Mean of Detected 0.113 Mean of Detected -2.243
SD of Detected 0.0482 SD of Detected 0.346
Minimum Non-Detect 0.01 Minimum Non-Detect -4.605
Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.759
5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.111 Mean -2.304
SD 0.0501 SD 0.551
   95% DL/2 (t) UCL 0.123    95%  H-Stat (DL/2) UCL 0.128

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0.111 Mean in Log Scale -2.259
SD 0.0502 SD in Log Scale 0.361
   95% MLE (t) UCL 0.123 Mean in Original Scale 0.112
   95% MLE (Tiku) UCL 0.123 SD in Original Scale 0.0486

   95% Percentile Bootstrap UCL 0.124
   95% BCA Bootstrap UCL 0.125

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 7.169 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.0158
nu star 702.6

A-D Test Statistic 5.129 Nonparametric Statistics
5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method
K-S Test Statistic 0.751 Mean 0.113
5% K-S Critical Value 0.127 SD 0.0475
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00678

   95% KM (t) UCL 0.124
Assuming Gamma Distribution    95% KM (z) UCL 0.124
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.124
Minimum 0.0149    95% KM (bootstrap t) UCL 0.126
Maximum 0.25    95% KM (BCA) UCL 0.125
Mean 0.111    95% KM (Percentile Bootstrap) UCL 0.124
Median 0.0885 95% KM (Chebyshev) UCL 0.142
SD 0.0497 97.5% KM (Chebyshev) UCL 0.155
k star 5.459 99% KM (Chebyshev) UCL 0.18
Theta star 0.0204
Nu star 545.9 Potential UCLs to Use
AppChi2 492.7    95% KM (Chebyshev) UCL 0.142
   95% Gamma Approximate UCL 0.124
   95% Adjusted Gamma UCL 0.124
Note: DL/2 is not a recommended method.
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Appendix K 
 
Calculation of Excavation Air VOC Concentrations from Standing 
Water 
 



 

Appendix K 

Calculation of Exposure Point Concentrations (EPCs) for the Groundwater to Excavation Trench 

Pathway 

 

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater and leachate 
infiltrating an excavation trench can be predicted by the use of the method recommended by USEPA (1994) 
for predicting volatilization from standing water. 

Air Concentration 

In this model, the air concentration of a COPC is estimated at the downwind boundary of the water.  For the 
purposes of calculating this concentration, a rectangular box with the base corresponding to the water 
surface is considered.  The height of the box, Hb, is the height to which the chemical emissions from the 
water surface are uniformly mixed with the air.  Wb is the width of the box perpendicular to the airflow.  If U is 
the wind speed along the length of the trench, then, by conservation of mass, the air concentration, Ca, of 
chemical within the box is given by: 

UWH

Q
C

bb
a             (1) 

 

The diffusion height, Hb, above the water surface is approximately equal to 5% of the length of the trench, 
i.e., parallel to the wind flow (Jackson, 1976).  If the length of the trench is expressed as the surface area of 
the water on the bottom of the trench divided by the trench width, the equation for the air concentration 
becomes: 

UA

Q
Ca 05.0

           (2) 

where: 

Q = chemical emission rate (g/s) 

A = water surface area (m2)  

U = wind speed along the trench (m/s)  

 

The chemical emission rate, Q, can be expressed as follows: 

LKACQ             (3) 

where: 

Q = chemical emission rate (g/s) 

K = overall mass transfer coefficient (m/s) 

A = water surface area (m2)  

CL = chemical concentration in water (g/m3) 

With the substitution of equation (3) into equation (2), the equation for air concentration simplifies to: 
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U

KC
C L

a 05.0
            (4) 

Note that A, the water surface area, cancels out of the equation.  For the purpose of calculating the 
concentration in air from a given concentration in water, it is convenient to use this equation to define an 
attenuation factor, α, defined as the ratio of the airborne concentration of the COPC above the water to the 
COPC concentration in the water.  If the air and water COPC concentrations are in the same units, α is 
dimensionless.  If, as is common practice, the concentration in water is expressed in mass units per liter (L) 
and the air concentration is expressed as mass units per cubic meter (m3), then the attenuation factor can 
be expressed as: 

U

K
mL

20000
)/( 3            (5) 

In applying the attenuation factor, the computation of the COPC air concentration requires the COPC 
concentration in water, wind speed and mass transfer coefficient. 

Mass Transfer Coefficient 

Volatilization is considered the primary pathway of mass transfer from the liquid to the vapor phase.  It 
occurs when molecules of a dissolved substance escape to the gas phase due to a concentration 
gradient.  The mass transfer coefficient is defined by USEPA (1994) as follows: 
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Where: 

kl
o = mass transfer coefficient of oxygen in water, cm/s; 

Dl = diffusivity of the chemical (c) or oxygen (o) in water, cm2/s;  

m = liquid turbulence exponent, 0.5 to 1, dimensionless; 

R = ideal gas constant, atm cm3/ (mol.K);  

T = temperature, K;  

H = Henry’s law constant, atm m3/mol;  

kw
g = mass transfer coefficient for water vapor in air, cm/s;  

Dg = diffusivity of the chemical (c) or water (w) in air, cm2/s;  

n = gas turbulence exponent, 0.5 to 1.0, dimensionless 

The elements of this equation can be described by: 

1

11















eqGL KKK
K  (7)  
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where, 

KL = Liquid phase mass transfer coefficient, cm/s;  

KG = Gas phase mass transfer coefficient, cm/s; 

Keq = Equilibrium mass transfer coefficient, unit less;  

 

KL, KG and Keq may be expressed as follows: 

RT

H
Keq    (8) 
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Equation 6 requires values of diffusion coefficients and Henry’s law constants which were obtained from the 
Risk Assessment Information System (RAIS, 2008) database [URL: http://risk.lsd.ornl.gov/index.shtml] for 
each organic compound and the values of the parameters used in equation 6 are provided below. 

Values of Constants for use in Equation 6 (Source: USEPA (1994), Table 2-1): 

 
Constant Value for Lakes 

kl
o (cm/s) 0.0005 

m 1.0 

T (K) 293 

RT (cm3.atm/mol) 24042.4 

kw
g (cm/s) 0.58 

n 0.7 
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Model Applications and Results 

Table K-1 provides model inputs and the intermediate steps in the process of modeling the attenuation 
factor.  A surface wind speed of 3.2 m/s was applied.  The wind speed was scaled from the average wind 
speed measured at 7 meters at the St. Louis International Airport of 4.3 m/s (Ruffner, 1985) to 1 meter using 
the following equation (USEPA, 2000): 

Wind Speed @1 meter = Wind Speed @7m  * (1/7)P, where P = 0.15     

Table K-2 presents the calculation of the excavation air concentration for each well based on the 
groundwater exposure point concentration (EPC) for shallow groundwater/leachate and the attenuation 
factors calculated in Table K-1 for the RME scenario, and Table K-3 presents the EPC calculation for the 
MLE scenario. 
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TABLE K-1
DEVELOPMENT OF ATTENUATION FACTORS FOR THE GROUNDWATER TO EXCAVATION TRENCH AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Parameter Value for Lakes Units

         Input Parameters Kl
o 5.00E-04 cm/s

mass transfer coefficient of 
oxygen in water

Wind speed (m/s) (d) 3.21 R 8.21E+01 cm3*atm/(mol*K) ideal gas constant
T 2.93E+02 K Temperature

RT 2.40E+04 cm3*atm/mol R times T

Kw
g

5.80E-01 cm/s
mass transfer coefficient for water 
vapor in air

n 7.00E-01 N/A gas turbulence exponent
Dl

o 2.20E-05 cm2/s diffusivity of oxygen in air
Dg

w 2.14E-01 cm2/s diffusivity of oxygen in water
m 1.00E+00 N/A liquid turbulence exponent

Molecular Henry's Law Diffusivity Diffusivity

Constituent Weight (c) Constant (c,e) In Air (c) In Water (c) K

(g/mol) (atm*m3/mole) (cm2/s) (cm2/s) (m/s) (L/m3)

VOCs
1,1,1-Trichloroethane 133.41 1.65E-02 7.80E-02 8.80E-06 5.00E+03 5.08E+00 2.00E-04 2.00E-06 1.24E-02
1,1,2-Trichloroethane 133.41 7.93E-04 7.80E-02 8.80E-06 5.00E+03 1.06E+02 1.96E-04 1.96E-06 1.22E-02
1,1-Dichloroethane 98.96 5.41E-03 7.42E-02 1.05E-05 4.19E+03 1.61E+01 2.38E-04 2.38E-06 1.48E-02
1,1-Dichloroethylene 96.94 2.52E-02 9.00E-02 1.04E-05 4.23E+03 3.02E+00 2.36E-04 2.36E-06 1.47E-02
1,2-Dichloroethane 98.96 1.13E-03 1.04E-01 9.90E-06 4.44E+03 6.06E+01 2.22E-04 2.22E-06 1.38E-02
1,2-Dichloroethene (total) 96.94 3.93E-03 7.07E-02 1.19E-05 3.70E+03 2.29E+01 2.69E-04 2.69E-06 1.67E-02
1,2-Dichloropropane 112.99 2.71E-03 7.82E-02 8.73E-06 5.04E+03 3.10E+01 1.97E-04 1.97E-06 1.23E-02
2-Butanone 72.11 5.48E-05 8.08E-02 9.80E-06 4.49E+03 1.49E+03 1.67E-04 1.67E-06 1.04E-02
4-Methyl-2-pentanone 100.16 1.33E-04 7.50E-02 7.80E-06 5.64E+03 6.51E+02 1.59E-04 1.59E-06 9.90E-03
Acetone 58.08 3.81E-05 1.24E-01 1.14E-05 3.86E+03 1.59E+03 1.83E-04 1.83E-06 1.14E-02
Benzene 78.11 5.34E-03 8.80E-02 9.80E-06 4.49E+03 1.45E+01 2.22E-04 2.22E-06 1.38E-02
Chlorobenzene 112.56 2.99E-03 7.30E-02 8.70E-06 5.06E+03 2.94E+01 1.97E-04 1.97E-06 1.22E-02
Chloroethane 64.52 1.07E-02 2.71E-01 1.15E-05 3.83E+03 3.29E+00 2.61E-04 2.61E-06 1.63E-02
Chloroform 119.38 3.53E-03 1.04E-01 1.00E-05 4.40E+03 1.95E+01 2.26E-04 2.26E-06 1.41E-02
Chloromethane 50.49 8.50E-03 1.26E-01 6.50E-06 6.77E+03 7.07E+00 1.48E-04 1.48E-06 9.19E-03
Dichloromethane 84.93 3.13E-03 1.01E-01 1.17E-05 3.76E+03 2.24E+01 2.64E-04 2.64E-06 1.65E-02
Ethylbenzene 106.17 7.58E-03 7.50E-02 7.80E-06 5.64E+03 1.14E+01 1.77E-04 1.77E-06 1.10E-02
Tetrachloroethene 165.83 1.70E-02 7.20E-02 8.20E-06 5.37E+03 5.22E+00 1.86E-04 1.86E-06 1.16E-02
Toluene 92.14 6.38E-03 8.70E-02 8.60E-06 5.12E+03 1.22E+01 1.95E-04 1.95E-06 1.21E-02
Trichloroethene 131.39 9.48E-03 7.90E-02 9.10E-06 4.84E+03 8.78E+00 2.06E-04 2.06E-06 1.29E-02
Vinyl chloride 62.5 2.68E-02 1.06E-01 1.23E-06 3.58E+04 2.53E+00 2.80E-05 2.80E-07 1.74E-03
Xylenes, Total 106.17 6.38E-03 7.14E-02 9.34E-06 4.71E+03 1.40E+01 2.12E-04 2.12E-06 1.32E-02

(b) Table 1: Values of Constants for Use in Equation (1)

Equation (1):                                                                                         K = [1/(kl
o * (Dl

c/Dl
o)m) + (RT/(106*H*Kg

w*(Dg
c/Dg

w)n))]-1                                                                                                                                   (1) (a)

Assumption:  Losses from a trench occur in a manner similar to volatilization losses from a lake; using equation 2-4 from the "Air Emissions Models for the Waste and Wastewater"; EPA, Nov. 
1994. The overall mass transfer coefficient, K is calculated as follows:

Groundwater to air 
attenuation factor

B =1/(kl
o * 

(Dl
c/Dl

o)^m)
C = RT/106*H*Kg

w*(Dg
c/Dg

w)^n
K = (B+C)-1          

(cm/s)

K = (B+C)-1  ;       Where

B = 1/(kl
o * (Dl

c/Dl
o)m) and

C =  (RT/(106*H*Kg
w*(Dg

c/Dg
w)n))
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TABLE K-1
DEVELOPMENT OF ATTENUATION FACTORS FOR THE GROUNDWATER TO EXCAVATION TRENCH AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Parameter Value for Lakes Units

         Input Parameters Kl
o 5.00E-04 cm/s

mass transfer coefficient of 
oxygen in water

Wind speed (m/s) (d) 3.21 R 8.21E+01 cm3*atm/(mol*K) ideal gas constant
T 2.93E+02 K Temperature

RT 2.40E+04 cm3*atm/mol R times T

Kw
g

5.80E-01 cm/s
mass transfer coefficient for water 
vapor in air

n 7.00E-01 N/A gas turbulence exponent
Dl

o 2.20E-05 cm2/s diffusivity of oxygen in air
Dg

w 2.14E-01 cm2/s diffusivity of oxygen in water
m 1.00E+00 N/A liquid turbulence exponent

Molecular Henry's Law Diffusivity Diffusivity

Constituent Weight (c) Constant (c,e) In Air (c) In Water (c) K

(g/mol) (atm*m3/mole) (cm2/s) (cm2/s) (m/s) (L/m3)

(b) Table 1: Values of Constants for Use in Equation (1)

Equation (1):                                                                                         K = [1/(kl
o * (Dl

c/Dl
o)m) + (RT/(106*H*Kg

w*(Dg
c/Dg

w)n))]-1                                                                                                                                   (1) (a)

Assumption:  Losses from a trench occur in a manner similar to volatilization losses from a lake; using equation 2-4 from the "Air Emissions Models for the Waste and Wastewater"; EPA, Nov. 
1994. The overall mass transfer coefficient, K is calculated as follows:

Groundwater to air 
attenuation factor

B =1/(kl
o * 

(Dl
c/Dl

o)^m)
C = RT/106*H*Kg

w*(Dg
c/Dg

w)^n
K = (B+C)-1          

(cm/s)

K = (B+C)-1  ;       Where

B = 1/(kl
o * (Dl

c/Dl
o)m) and

C =  (RT/(106*H*Kg
w*(Dg

c/Dg
w)n))

SVOCs
1,2,4-Trichlorobenzene 181.45 1.37E-03 3.00E-02 8.23E-06 5.35E+03 1.20E+02 1.83E-04 1.83E-06 1.14E-02
1,2-Dichlorobenzene 147 1.85E-03 6.90E-02 7.90E-06 5.57E+03 4.96E+01 1.78E-04 1.78E-06 1.11E-02
1,4-Dichlorobenzene 147 2.32E-03 6.90E-02 7.90E-06 5.57E+03 3.95E+01 1.78E-04 1.78E-06 1.11E-02
2-Chlorophenol 128.56 1.08E-05 5.01E-02 9.46E-06 4.65E+03 1.06E+04 6.55E-05 6.55E-07 4.08E-03
2-Methylnaphthalene 142.2 4.99E-04 4.80E-02 7.84E-06 5.61E+03 2.37E+02 1.71E-04 1.71E-06 1.07E-02
bis(2-Chloroethyl)ether 143.01 1.64E-05 6.92E-02 7.53E-06 5.84E+03 5.59E+03 8.75E-05 8.75E-07 5.45E-03
Naphthalene 128.18 4.24E-04 5.90E-02 7.50E-06 5.87E+03 2.41E+02 1.64E-04 1.64E-06 1.02E-02
Nitrobenzene 123.11 2.31E-05 7.60E-02 8.60E-06 5.12E+03 3.71E+03 1.13E-04 1.13E-06 7.06E-03

Notes:
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Equation 2-4 of of section 2-2 of the "Air Emissions Models for Waste and Wastewater", 1994; EPA-453/R-94-080A. 
(b) From Table 2-1 of of Section 2-2 of the "Air Emissions Models for Waste and Wastewater", 1994; EPA-453/R-94-080A; For Lakes. 
(c)  Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(d) Value is based on a value of 4.3 m/s measured at St. Louis International Airport at a height of 7 m.  (James A. Ruffner, 1985.  Climate of the States: National Oceanic and Atmospheric Administration Narrative Summaries, Tables and Maps
       for Each State with Overview of State Climatologist Programs, Third Edition, Gale Research company, Detroit. Means for period 1951-1980.)  Using the standard conversion equation, 
      (Wind Speed at 1 m) = (Wind Speed at 7 m) * (1/7)^P, where P = 0.15.  (USEPA.  2000.  Meteorological Monitoring Guidance for Regulatory Modeling Applications. United States Environmental Protection Agency, Office of Air Quality 
       Planning and Standards.  Research Triangle Park, NC 27711. February 2000 EPA-454/R-99-005). 
(e) Converted from the unitless Henry's Law constant by the equation below, at 14 °C (287°K), where R = Universal Gas Constant, 0.082 (L-atm/ mol-°K): 
      Henry's Law Constant (atm-m3/mole) = Unitless Henry's Law Constant * R (L-atm/ mol-°K) * 287°K * 1 x10-3
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TABLE K-2
EXCAVATION AIR CONCENTRATIONS -CONSTRUCTION WORKER (RME) VOCs FROM GROUNDWATER TO EXCAVATION TRENCH AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Constituent (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC
1,1-Dichloroethylene NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC
1,2-Dichloroethane NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC
1,2-Dichloroethene (total) NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC
1,2-Dichloropropane NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC
2-Butanone NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC
4-Methyl-2-pentanone NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC
Acetone NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
Benzene NCOPC 1.38E-02 NCOPC 6.35E-03 1.38E-02 8.78E-05 9.20E-01 1.38E-02 1.27E-02
Chlorobenzene NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC 1.70E+00 1.22E-02 2.08E-02
Chloroethane NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
Chloroform NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC
Chloromethane NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC
Dichloromethane NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC
Ethylbenzene NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC
Tetrachloroethene NCOPC 1.16E-02 NCOPC 1.10E-01 1.16E-02 1.28E-03 NCOPC 1.16E-02 NCOPC
Toluene NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC
Trichloroethene NCOPC 1.29E-02 NCOPC 5.30E-02 1.29E-02 6.82E-04 NCOPC 1.29E-02 NCOPC
Vinyl chloride NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC
Xylenes, Total NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC
SVOCs
1,2,4-Trichlorobenzene NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
1,2-Dichlorobenzene NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
1,4-Dichlorobenzene NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
2-Chlorophenol NCOPC 4.08E-03 NCOPC NCOPC 4.08E-03 NCOPC 3.30E-01 4.08E-03 1.35E-03
2-Methylnaphthalene NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC
Naphthalene NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 5.70E-01 1.02E-02 5.81E-03
Nitrobenzene NCOPC 7.06E-03 NCOPC NCOPC 7.06E-03 NCOPC 8.00E-02 7.06E-03 5.65E-04

See notes on last page.

O - AA-O-1-16 O - GM-19A O North - LEACH-0-1
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TABLE K-2
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC
NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC
NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC 2.30E+00 1.38E-02 3.18E-02
NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC
NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC
NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC
NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC
NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC

4.40E+00 1.38E-02 6.09E-02 NCOPC 1.38E-02 NCOPC 5.10E-01 1.38E-02 7.05E-03
1.10E+01 1.22E-02 1.35E-01 NCOPC 1.22E-02 NCOPC 1.80E+00 1.22E-02 2.20E-02
6.50E-01 1.63E-02 1.06E-02 NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC
NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC
NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC 5.50E-02 1.65E-02 9.06E-04
NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC
NCOPC 1.16E-02 NCOPC NCOPC 1.16E-02 NCOPC 1.40E-01 1.16E-02 1.62E-03
NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC 1.20E+00 1.21E-02 1.46E-02
NCOPC 1.29E-02 NCOPC NCOPC 1.29E-02 NCOPC 3.00E-02 1.29E-02 3.86E-04
NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC 5.60E-03 1.74E-03 9.75E-06
NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC

0.00E+00
NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 8.15E-02 1.11E-02 9.05E-04
5.50E-02 4.08E-03 2.24E-04 NCOPC 4.08E-03 NCOPC 1.30E+01 4.08E-03 5.30E-02
NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC
NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 1.90E+00 1.02E-02 1.94E-02
NCOPC 7.06E-03 NCOPC NCOPC 7.06E-03 NCOPC 1.70E+00 7.06E-03 1.20E-02

See notes on last page.
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TABLE K-2
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC 1.20E-01 1.22E-02 1.46E-03
NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC 3.10E-01 1.47E-02 4.56E-03
NCOPC 1.38E-02 NCOPC 2.20E-01 1.38E-02 3.04E-03 1.97E+03 1.38E-02 2.72E+01
NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC 1.20E+03 1.67E-02 2.01E+01
NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC 1.00E-02 1.23E-02 1.23E-04
NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC 1.20E+01 1.04E-02 1.25E-01
NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC 2.10E+00 9.90E-03 2.08E-02
NCOPC 1.14E-02 NCOPC 2.20E+01 1.14E-02 2.51E-01 8.00E+01 1.14E-02 9.14E-01
NCOPC 1.38E-02 NCOPC 8.30E-01 1.38E-02 1.15E-02 1.47E+03 1.38E-02 2.03E+01
NCOPC 1.22E-02 NCOPC 1.00E+00 1.22E-02 1.22E-02 1.03E+03 1.22E-02 1.27E+01
NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC 3.07E+02 1.41E-02 4.32E+00
NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC 1.51E+02 9.19E-03 1.39E+00
NCOPC 1.65E-02 NCOPC 1.40E-01 1.65E-02 2.31E-03 2.50E+00 1.65E-02 4.12E-02
NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC 3.67E+02 1.10E-02 4.04E+00
NCOPC 1.16E-02 NCOPC NCOPC 1.16E-02 NCOPC 6.87E+04 1.16E-02 7.97E+02
NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC 1.73E+04 1.21E-02 2.11E+02
NCOPC 1.29E-02 NCOPC NCOPC 1.29E-02 NCOPC 7.97E+04 1.29E-02 1.02E+03
NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC 1.50E-01 1.74E-03 2.61E-04
NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC 1.07E+03 1.32E-02 1.41E+01

0.00E+00
NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC 2.77E+01 1.14E-02 3.15E-01
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 2.33E+01 1.11E-02 2.59E-01
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 3.77E+01 1.11E-02 4.18E-01
NCOPC 4.08E-03 NCOPC 1.40E+02 4.08E-03 5.71E-01 1.09E+02 4.08E-03 4.46E-01
NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC 1.62E+01 1.07E-02 1.73E-01
NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 5.60E+00 1.02E-02 5.71E-02
NCOPC 7.06E-03 NCOPC 1.30E+00 7.06E-03 9.18E-03 NCOPC 7.06E-03 NCOPC

See notes on last page.
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TABLE K-2
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC
NCOPC 1.47E-02 NCOPC
NCOPC 1.38E-02 NCOPC
NCOPC 1.67E-02 NCOPC
NCOPC 1.23E-02 NCOPC
NCOPC 1.04E-02 NCOPC
NCOPC 9.90E-03 NCOPC
NCOPC 1.14E-02 NCOPC
NCOPC 1.38E-02 NCOPC
NCOPC 1.22E-02 NCOPC
NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC
NCOPC 9.19E-03 NCOPC
NCOPC 1.65E-02 NCOPC
NCOPC 1.10E-02 NCOPC
NCOPC 1.16E-02 NCOPC
NCOPC 1.21E-02 NCOPC
NCOPC 1.29E-02 NCOPC
NCOPC 1.74E-03 NCOPC
NCOPC 1.32E-02 NCOPC

NCOPC 1.14E-02 NCOPC
NCOPC 1.11E-02 NCOPC
NCOPC 1.11E-02 NCOPC
NCOPC 4.08E-03 NCOPC
NCOPC 1.07E-02 NCOPC
NCOPC 1.02E-02 NCOPC
NCOPC 7.06E-03 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol 
         and a molecular weight greater than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Table 3.7 and presented in Table 3.7RME
(b) Attenuation Factor calculated in Table K-1.
(c) Trench air concentration =EPC*Attenuation Factor.
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TABLE K-3
EXCAVATION AIR CONCENTRATIONS -CONSTRUCTION WORKER (MLE) VOCs FROM GROUNDWATER TO EXCAVATION TRENCH AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Constituent (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC
1,1-Dichloroethylene NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC
1,2-Dichloroethane NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC
1,2-Dichloroethene (total) NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC
1,2-Dichloropropane NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC
2-Butanone NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC
4-Methyl-2-pentanone NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC
Acetone NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
Benzene NCOPC 1.38E-02 NCOPC 6.35E-03 1.38E-02 8.78E-05 9.20E-01 1.38E-02 1.27E-02
Chlorobenzene NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC 1.70E+00 1.22E-02 2.08E-02
Chloroethane NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
Chloroform NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC
Chloromethane NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC
Dichloromethane NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC
Ethylbenzene NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC
Tetrachloroethene NCOPC 1.16E-02 NCOPC 1.10E-01 1.16E-02 1.28E-03 NCOPC 1.16E-02 NCOPC
Toluene NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC
Trichloroethene NCOPC 1.29E-02 NCOPC 5.30E-02 1.29E-02 6.82E-04 NCOPC 1.29E-02 NCOPC
Vinyl chloride NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC
Xylenes, Total NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC
SVOCs
1,2,4-Trichlorobenzene NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
1,2-Dichlorobenzene NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
1,4-Dichlorobenzene NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
2-Chlorophenol NCOPC 4.08E-03 NCOPC NCOPC 4.08E-03 NCOPC 3.30E-01 4.08E-03 1.35E-03
2-Methylnaphthalene NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC
Naphthalene NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 5.70E-01 1.02E-02 5.81E-03
Nitrobenzene NCOPC 7.06E-03 NCOPC NCOPC 7.06E-03 NCOPC 8.00E-02 7.06E-03 5.65E-04

See notes on last page.
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TABLE K-3
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC
NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC
NCOPC 1.38E-02 NCOPC NCOPC 1.38E-02 NCOPC 1.95E+00 1.38E-02 2.70E-02
NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC
NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC
NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC
NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC
NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC

4.40E+00 1.38E-02 6.09E-02 NCOPC 1.38E-02 NCOPC 4.39E-01 1.38E-02 6.07E-03
1.10E+01 1.22E-02 1.35E-01 NCOPC 1.22E-02 NCOPC 1.39E+00 1.22E-02 1.70E-02
6.50E-01 1.63E-02 1.06E-02 NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC
NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC
NCOPC 1.65E-02 NCOPC NCOPC 1.65E-02 NCOPC 4.63E-02 1.65E-02 7.63E-04
NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC
NCOPC 1.16E-02 NCOPC NCOPC 1.16E-02 NCOPC 1.07E-01 1.16E-02 1.24E-03
NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC 1.07E+00 1.21E-02 1.30E-02
NCOPC 1.29E-02 NCOPC NCOPC 1.29E-02 NCOPC 2.18E-02 1.29E-02 2.80E-04
NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC 4.85E-03 1.74E-03 8.45E-06
NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC

NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 8.15E-02 1.11E-02 9.05E-04
5.50E-02 4.08E-03 2.24E-04 NCOPC 4.08E-03 NCOPC 8.96E+00 4.08E-03 3.65E-02
NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC
NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 1.47E+00 1.02E-02 1.50E-02
NCOPC 7.06E-03 NCOPC NCOPC 7.06E-03 NCOPC 1.42E+00 7.06E-03 1.00E-02

See notes on last page.

Q Central - SA-Q-5 Q North - LEACH-Q-1O - SA2-MW-4-S

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Trench_Calcs.xls
Revised HHRA

Revision 1, Date Printed 11/26/2008



Page 3 of 4
TABLE K-3
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3) (mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC NCOPC 1.22E-02 NCOPC 1.20E-01 1.22E-02 1.46E-03
NCOPC 1.47E-02 NCOPC NCOPC 1.47E-02 NCOPC 2.45E-01 1.47E-02 3.61E-03
NCOPC 1.38E-02 NCOPC 2.20E-01 1.38E-02 3.04E-03 5.31E+02 1.38E-02 7.35E+00
NCOPC 1.67E-02 NCOPC NCOPC 1.67E-02 NCOPC 3.12E+02 1.67E-02 5.22E+00
NCOPC 1.23E-02 NCOPC NCOPC 1.23E-02 NCOPC 1.00E-02 1.23E-02 1.23E-04
NCOPC 1.04E-02 NCOPC NCOPC 1.04E-02 NCOPC 9.72E+00 1.04E-02 1.01E-01
NCOPC 9.90E-03 NCOPC NCOPC 9.90E-03 NCOPC 2.10E+00 9.90E-03 2.08E-02
NCOPC 1.14E-02 NCOPC 2.20E+01 1.14E-02 2.51E-01 5.10E+01 1.14E-02 5.83E-01
NCOPC 1.38E-02 NCOPC 8.30E-01 1.38E-02 1.15E-02 3.72E+02 1.38E-02 5.14E+00
NCOPC 1.22E-02 NCOPC 1.00E+00 1.22E-02 1.22E-02 2.59E+02 1.22E-02 3.18E+00
NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC NCOPC 1.41E-02 NCOPC 7.85E+01 1.41E-02 1.11E+00
NCOPC 9.19E-03 NCOPC NCOPC 9.19E-03 NCOPC 1.51E+02 9.19E-03 1.39E+00
NCOPC 1.65E-02 NCOPC 1.40E-01 1.65E-02 2.31E-03 2.28E+00 1.65E-02 3.76E-02
NCOPC 1.10E-02 NCOPC NCOPC 1.10E-02 NCOPC 1.83E+02 1.10E-02 2.02E+00
NCOPC 1.16E-02 NCOPC NCOPC 1.16E-02 NCOPC 1.72E+04 1.16E-02 1.99E+02
NCOPC 1.21E-02 NCOPC NCOPC 1.21E-02 NCOPC 4.35E+03 1.21E-02 5.28E+01
NCOPC 1.29E-02 NCOPC NCOPC 1.29E-02 NCOPC 2.00E+04 1.29E-02 2.58E+02
NCOPC 1.74E-03 NCOPC NCOPC 1.74E-03 NCOPC 1.50E-01 1.74E-03 2.61E-04
NCOPC 1.32E-02 NCOPC NCOPC 1.32E-02 NCOPC 3.56E+02 1.32E-02 4.70E+00

NCOPC 1.14E-02 NCOPC NCOPC 1.14E-02 NCOPC 2.77E+01 1.14E-02 3.15E-01
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 1.30E+01 1.11E-02 1.44E-01
NCOPC 1.11E-02 NCOPC NCOPC 1.11E-02 NCOPC 2.26E+01 1.11E-02 2.51E-01
NCOPC 4.08E-03 NCOPC 1.40E+02 4.08E-03 5.71E-01 3.86E+01 4.08E-03 1.57E-01
NCOPC 1.07E-02 NCOPC NCOPC 1.07E-02 NCOPC 8.53E+00 1.07E-02 9.08E-02
NCOPC 1.02E-02 NCOPC NCOPC 1.02E-02 NCOPC 5.60E+00 1.02E-02 5.71E-02
NCOPC 7.06E-03 NCOPC 1.30E+00 7.06E-03 9.18E-03 NCOPC 7.06E-03 NCOPC

See notes on last page.
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TABLE K-3
EXCAVATION AIR CONCENTRA
HUMAN HEALTH RISK ASSESSM
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
Naphthalene
Nitrobenzene

Shallow 
Groundwater & 
Lecahate EPC 

(a)

Groundwater to 
Air Attenuation 

Factor (b)
Concentration in 

Trench Air (c)

(mg/L) (L/m3) (mg/m3)

NCOPC 1.22E-02 NCOPC
NCOPC 1.47E-02 NCOPC
NCOPC 1.38E-02 NCOPC
NCOPC 1.67E-02 NCOPC
NCOPC 1.23E-02 NCOPC
NCOPC 1.04E-02 NCOPC
NCOPC 9.90E-03 NCOPC
NCOPC 1.14E-02 NCOPC
NCOPC 1.38E-02 NCOPC
NCOPC 1.22E-02 NCOPC
NCOPC 1.63E-02 NCOPC
NCOPC 1.41E-02 NCOPC
NCOPC 9.19E-03 NCOPC
NCOPC 1.65E-02 NCOPC
NCOPC 1.10E-02 NCOPC
NCOPC 1.16E-02 NCOPC
NCOPC 1.21E-02 NCOPC
NCOPC 1.29E-02 NCOPC
NCOPC 1.74E-03 NCOPC
NCOPC 1.32E-02 NCOPC

NCOPC 1.14E-02 NCOPC
NCOPC 1.11E-02 NCOPC
NCOPC 1.11E-02 NCOPC
NCOPC 4.08E-03 NCOPC
NCOPC 1.07E-02 NCOPC
NCOPC 1.02E-02 NCOPC
NCOPC 7.06E-03 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol 
         and a molecular weight greater than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Table 3.7 and presented in Table 3.7MLE
(b) Attenuation Factor calculated in Table K-1.
(c) Trench air concentration =EPC*Attenuation Factor.
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Sauget Area 2 
HHRA – RI/FS 
 

 

Calculation of Exposure Point Concentrations (EPCs) for the Soil to Outdoor Air Pathway 

Modeling was required to calculate Exposure Point Concentrations (EPCs) for the soil to outdoor air pathway.  
Both excavation (construction worker) and non-excavation (outdoor industrial worker and trespassing 
teenager) scenarios are discussed in this attachment.  Volatile Organic Compounds (VOCs) have been 
defined as constituents with Henry’s Law Constants greater than 10-5 atm-m3/mol and a molecular weight less 
than 200 g/mol (USEPA, 2004a).  Calculations were completed using ENSR developed spreadsheets and 
were verified using the USEPA Soil Screening Level (SSL) calculator (http://rais.ornl.gov/epa/ssl1.shtml). 

Outdoor air concentrations for the outdoor industrial worker and the trespassing teenager for non-VOCs were 
calculated using the Particulate Emission Factor (PEF) described below.  Excavation dust air was evaluated 
using a dust concentration, as described below.  Outdoor air concentrations of VOCs for both excavation 
(construction worker) and non-excavation (outdoor industrial worker and trespassing teenager) scenarios were 
calculated using the Volatilization Factor (VF) described below.  Table L-1 presents the calculation of 
dispersion factors used in both the PEF and the VF models.  Table L-1 lists the input parameters and the 
equation used to derive the dispersion factors. 

Non-VOCs 

The dust concentration in air used in the evaluation of outdoor air pathways for non-excavation scenarios is 
the inverse of the PEF derived in accordance with USEPA guidance (USEPA, 2002).  Table L-2 presents the 
input parameters and the equation.  Fraction of vegetative cover was estimated for each Site based on aerial 
photographs presented on Google Earth (2008), which can be downloaded for free from 
http://earth.google.com/download-earth.html.  The mean annual wind speed at a height of 7 meters measured 
at the St. Louis International Airport between 1951 and 1980 (4.3 m/s) was used in the calculation (Ruffner, 
1985).  Table L-2 presents the PEF calculation for each Site.  Surface soil EPCs were used as the source term 
for modeling the outdoor air concentration for non-intrusive activities. 

The dust concentration in air used in the evaluation of excavation air pathway for the construction worker is 60 
ug/m3.  This value is the recommended concentration of respirable particulate with a mean diameter of 10 
microns or less (PM10) for excavation activities (MADEP, 1995).  Combined soil EPCs were used as the 
source term for modeling the dust concentration in excavation air: 

Excavation air concentration (mg/m3) =  
Soil EPC (mg/kg soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)  

VOCs 

USEPA guidance (USEPA, 2002) was used to predict concentrations of COPCs in air due to volatilization from 
soils.  Table L-3 presents soil and exposure parameters used in the calculations.  While limited geotechnical 
soil parameter data are available (see Table 6-3 and Appendix N of the RI, URS, 2009), the data are not 
available for all Sites and the samples were collected from greater than 20 feet bgs.  Therefore, default soil 
parameters for sand were used, due to the presence of fill in the area, as noted on the boring logs presented in 
Appendix B of the RI (URS, 2009).  The soil parameters for sand were obtained from the User’s Guide for the 
USEPA version of the Johnson and Ettinger Model (USEPA, 2004b).  Table L-4 presents constituent-specific 
data for each VOC and the calculation of apparent diffusivity; the equation is presented on the table.  VFs are 
calculated for each scenario in the following tables; the equation is listed on the tables: 

 Table L-5:  Outdoor Industrial Worker, RME scenario 

 Table L-6:  Outdoor Industrial Worker, MLE scenario 

 Table L-7:  Trespassing Teenager (RME/MLE scenario) 

 Table L-8:  Construction Worker (RME/MLE scenario) 

  October 2009 
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Sauget Area 2 
HHRA – RI/FS 
 

 

 

Combined soil EPCs were used as the source term for modeling the VOC concentrations in outdoor air. 

The PEFs and VFs presented above were used to derive EPCs for the outdoor air pathway.  Tables L-9 to L-
16 present the calculation of outdoor air concentrations based on the soil EPCs and the VFs and PEFs 
calculated above. 

An example calculation of the PEF for Site O for dieldrin and the VF for the outdoor industrial worker RME 
scenario for benzene and chlorobenzene from the USEPA Soil SSL calculator 
(http://rais.ornl.gov/epa/ssl1.shtml) are provided at the end of this attachment to show that the calculations 
obtained from the spreadsheets match the concentrations obtained from the SSL calculator.  It should be 
noted that in the ENSR developed spreadsheets, dispersion factors were calculated based on USEPA (2002) 
for the actual acreage of each Site; in the case of Site O, this is 28 acres.   The SSL Calculator has dispersion 
factors built in for specific acreages.  Therefore, 30 acres was selected, accounting for minor differences in the 
resulting PEF; the use of the dispersion factor from the website in the ENSR developed spreadsheets results 
in a PEF that matches the one derived from the website.  For the VF, the SSL Calculator derives total porosity 
as one minus dry bulk density divided by soil particle density.  In the ENSR spreadsheets, total porosity was 
entered directly as a default from USEPA (2004).  Therefore, the porosity equation was rearranged to solve for 
soil particle density based on the dry bulk density and total porosity values used in the ENSR spreadsheets as 
follows: 

Particle density = dry bulk density ÷ 1-total porosity  
= 1.66 ÷ 1-0.375  
= 2.656 entered to website for particle density 

In addition, it should be noted that chemical specific properties for all models were obtained from the Risk 
Assessment Information System (RAIS, 2008), Toxicity and Chemical-Specific Factors Data Base (URL: 
[http://risk.lsd.ornl.gov/index.shtml).  Chemical-specific properties were obtained from this database to provide 
consistency across the various models used to generate EPCs (i.e., soil and groundwater to outdoor air, 
groundwater to excavation trench air).  In some cases, the properties used in the ENSR spreadsheets will vary 
from those used on the SSL calculator.  An example is the soil-water partition coefficient (Koc) for benzene; 
the RAIS value is an estimated value of 166 L/kg while the SSL calculator presumably uses the value from the 
SSL guidance of 58.9 L/kg (USEPA, 2002, Exhibit L-1).  The SSL website does not present the chemical 
properties used in the calculations.  The difference in the dispersion factor chemical specific properties 
accounts for the minor difference between the ENSR VF and the website VF for benzene; when the SSL 
calculator dispersion factor and the Koc of 58.9 L/kg are entered for benzene, the ENSR spreadsheets 
reproduce the SSL calculator VF.  A VF for chlorobenzene from the SSL website is also included because the 
RAIS Koc is similar to the SSL Koc, resulting in similar VFs, varying slightly due to the dispersion factor. 
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Page 1 of 30
TABLE L-1
DEVELOPMENT OF DISPERSION FACTORS FOR THE SOIL TO OUTDOOR AIR PATHWAYS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site

Ac (a)

(acres)

O 28 7.17 51.19 51.19
O North 3 10.30 72.22 72.22
O South 4 9.80 68.91 68.91
P 32 7.02 50.22 50.22
Q Central 67 6.31 45.32 45.32
Q North 52 6.54 46.92 46.92
Q South 87 6.08 43.76 43.76
R 36 6.90 49.39 49.39
S 0.83 13.00 89.90 89.90

A 2.4538 A 16.8653 A 16.8653
B 17.566 B 18.7848 B 18.7848
C 189.0426 C 215.0624 C 215.0624

Notes:
(a)  Remedial Investigation Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.
(b) Calculated using constants listed in Equation 5-15 of USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Equation below:

(c) Calculated using equation above and constants listed in Exhibit D-3 for Chicago, Illinois, of USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
(d) Calculated using equation abvoe and constants listed in Exhibit D-2 for Chicago, Illinois, of USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.

Dispersion Factors (g/m2-s per kg/m3) 

Constants

Volatiles in Non-Excavation Scenario
Q/C vol (c)

Particulates in Non-Excavation Scenario
Q/C wind (d)

Volatiles in Excavation Scenario
Q/C sa (b)








 


C
)BA(ln

expxAC/Q
2

c
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Page 2 of 30TABLE L-2
PARAMETERS USED IN THE DEVELOPMENT OF PARTICULATE EMISSION FACTORS FOR THE SOIL TO OUTDOOR AIR PATHWAYS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Parameter Definition Units O O North O South P Q Central Q North Q South R S Notes

Q/Cwind

Inverse of mean concentration at center of 
source g/m2-s per kg/m3 51.19 72.22 68.91 50.22 45.32 46.92 43.76 49.39 89.90 (a)

V Fraction of vegetative cover unitless 0.9 0.9 0.25 0.75 0.1 0.25 0.9 0.85 0.25 (b) See table below
Um Mean annual windspeed m/s 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 (d)

Ut

Equivalent threshold value of windspeed at 7 
m m/s 11.32 11.32 11.32 11.32 11.32 11.32 11.32 11.32 11.32 (c)

F(x) Function dependent on Um/Ut unitless 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 0.101 (e)

PEF Particulate emission factor m3/kg 9.24E+09 1.30E+10 1.66E+09 3.62E+09 9.08E+08 1.13E+09 7.89E+09 5.94E+09 2.16E+09 (f)

Notes:
(a) Calculated in Table L-1.
(b) Cover includes vegetation, buildings, clay covers, and pavement (but not gravel).  Based on information presented in Remedial Investigation Report, February 15, 2008
      (URS, 2008) and Google Earth, 2008.  Free download available at: http://earth.google.com/download-earth.html.
(c) USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Default value (Equation 4-5).
(d) Value is based on a value of 4.3 m/s measured at St. Louis International Airport at a height of 7 m.  (James A. Ruffner, 1985.  Climate of the States: National Oceanic 
      and Atmospheric Administration Narrative Summaries, Tables and Maps for Each State with Overview of State Climatologist Programs, Third Edition, Gale Research company, 
      Detroit. Means for period 1951-1980).  
(e) Calculated in accordance with Cowherd, 1985, per USEPA, 2002, for x >2, where x = 0.866 * (Ut/Um);    F(x) = 0.18(8x 3 +12x) exp(-x2)
(f) Calculated using Equation 4-5 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites:

Site Remedial Investigation Description (b)
Estimated Cover 

Fraction

O
Low permeable soil and vegetated with grass, 
brush, bushes, trees. 0.9

O North Not described. 0.9
O South Not described. 0.25
P Covered (asphalt parking lot on 3 acres). 0.75
Q Central Buildings, gravel cover 0.1
Q North Buildings, roads, gravel cover 0.25
Q South Vacant open land 0.9
R Clay cover 0.85
S Northern portion gravel, southern gravel 0.25

Site

)x(F)U/U)(V1(036.0
)h/s3600(C/Q)kg/m(PEF 3

tm

w ind3
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Page 3 of 30TABLE L-3
SOIL AND EXPOSURE PARAMETERS USED IN THE DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE SOIL TO OUTDOOR AIR PATHWAYS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Parameter Symbol Units

Air-filled soil porosity Oa Lair/Lsoil 0.322 (d)
Water-filled soil porosity Ow Lwater/Lsoil 0.053 (c)
Total soil porosity n Lpore/Lsoil 0.375 (c)
Dry soil bulk density Pb g/cm3 1.66 (c)
Organic carbon content Foc g/g 0.006 (a)
Exposure interval - On-Site Worker (RME) T seconds 7.88E+08 (b)
Exposure interval - On-Site Worker (MLE) T seconds 2.21E+08 (b)
Exposure interval - Trespassing Teenager (RME/MLE) T seconds 3.47E+08 (b)
Exposure interval - Construction Worker (RME/MLE) T seconds 3.15E+07 (b)
Dispersion Factor Correction for Construction Worker Fd unitless 1.85E-01 (a)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a)  USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
(b)  Exposure duration for each receptor converted to seconds.
(c) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(d) Calculated: Oa = n - Ow.

Value
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Page 4 of 30TABLE L-4
CONSTITUENT PARAMETERS USED IN THE DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE SOIL TO OUTDOOR AIR PATHWAYS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Apparent
Diffusivity (Da) (b)

Constituent CAS (cm2/s)

VOCs
1,1,2-Trichloroethane 79-00-5 4.06E-01 (a) 6.77E+01 (c) 3.37E-02 (c) 7.80E-02 (c) 8.80E-06 (c) 5.79E-04
1,2-Dichloroethane 107-06-2 2.63E-01 (a) 4.38E+01 (c) 4.82E-02 (c) 1.04E-01 (c) 9.90E-06 (c) 1.62E-03
1,2-Dichloroethene (total) 540-59-0 2.63E-01 (a) 4.38E+01 (c,d) 1.67E-01 (c,d) 7.07E-02 (c,e) 1.19E-05 (c,e) 3.54E-03
Benzene 71-43-2 9.93E-01 (a) 1.66E+02 (c) 2.27E-01 (c) 8.80E-02 (c) 9.80E-06 (c) 1.83E-03
Chlorobenzene 108-90-7 1.61E+00 (a) 2.68E+02 (c) 1.27E-01 (c) 7.30E-02 (c) 8.70E-06 (c) 5.46E-04
Chloroform 67-66-3 2.10E-01 (a) 3.50E+01 (c) 1.50E-01 (c) 1.04E-01 (c) 1.00E-05 (c) 5.64E-03
Dichloromethane 75-09-2 1.42E-01 (a) 2.37E+01 (c) 1.33E-01 (c) 1.01E-01 (c) 1.17E-05 (c) 6.58E-03
Ethylbenzene 100-41-4 3.11E+00 (a) 5.18E+02 (c) 3.22E-01 (c) 7.50E-02 (c) 7.80E-06 (c) 7.40E-04
Hexane 110-54-3 8.94E-01 (a) 1.49E+02 (c) 7.36E+01 (c) 2.00E-01 (c) 7.77E-06 (c) 9.49E-02
Tetrachloroethene 127-18-4 6.41E-01 (a) 1.07E+02 (c) 7.24E-01 (c) 7.20E-02 (c) 8.20E-06 (c) 6.28E-03
Toluene 108-88-3 1.61E+00 (a) 2.68E+02 (c) 2.71E-01 (c) 8.70E-02 (c) 8.60E-06 (c) 1.37E-03
Trichloroethene 79-01-6 4.06E-01 (a) 6.77E+01 (c) 4.03E-01 (c) 7.90E-02 (c) 9.10E-06 (c) 6.04E-03
Xylenes, Total 1330-20-7 2.66E+00 (a) 4.43E+02 (c) 2.71E-01 (c) 7.14E-02 (c) 9.34E-06 (c) 6.91E-04
SVOCs
1,2,4-Trichlorobenzene 120-82-1 4.31E+00 (a) 7.18E+02 (c) 5.81E-02 (c) 3.00E-02 (c) 8.23E-06 (c) 3.93E-05
1,2-Dichlorobenzene 95-50-1 2.66E+00 (a) 4.43E+02 (c) 7.85E-02 (c) 6.90E-02 (c) 7.90E-06 (c) 1.96E-04
1,4-Dichlorobenzene 106-46-7 2.60E+00 (a) 4.34E+02 (c) 9.85E-02 (c) 6.90E-02 (c) 7.90E-06 (c) 2.51E-04
2-Chlorophenol 95-57-8 2.66E+00 (a) 4.43E+02 (c) 4.58E-04 (c) 5.01E-02 (c) 9.46E-06 (c) 8.37E-07
2-Methylnaphthalene 91-57-6 1.79E+01 (a) 2.98E+03 (c) 2.12E-02 (c) 4.80E-02 (c) 7.84E-06 (c) 5.58E-06
bis(2-Chloroethyl)ether 111-44-4 8.97E-02 (a) 1.50E+01 (c) 6.95E-04 (c) 6.92E-02 (c) 7.53E-06 (c) 3.87E-05
Naphthalene 91-20-3 1.10E+01 (a) 1.84E+03 (c) 1.80E-02 (c) 5.90E-02 (c) 7.50E-06 (c) 9.42E-06
Nitrobenzene 98-95-3 1.14E+00 (a) 1.91E+02 (c) 9.81E-04 (c) 7.60E-02 (c) 8.60E-06 (c) 6.21E-06

Notes:
CAS - Chemical Abstracts Service. 
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
foc - fraction organic carbon.
(a) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
(b) Equation 4-8 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites: Soil Parameters and references are listed in Table L-3:

Oa Air-filled soil porosity 0.322 Lair/Lsoil
Ow Water-filled soil porosity 0.053 Lwater/Lsoil
n Total soil porosity 0.375 Lpore/Lsoil
Pb Dry soil bulk density 1.66 g/cm3

(c) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(d) Value for mixed isomers.
(e) Value is for trans-1,2-dichloroethene.  No value available for mixed isomers.

(cm2/s)(L/kg) (L/kg) (dimensionless) (cm2/s)

Diffusivity in Diffusivity in
Air (Di) Water (Dw)

Henry's Law
Constant (H')

Soil-Water
Partition Coefficient (Kd)

Soil Organic Carbon-Water
Partition Coefficient (Koc)

'HOOKP
]n/)DO'HDO[(Da

awdb

2
w

3/10
wi

3/10
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Page 5 of 30TABLE L-5
DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE ON-SITE WORKER (RME) FOR THE SOIL TO OUTDOOR AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Apparent 
Diffusivity 

(Da) (c) O O North O South P Q Central Q North Q South R S

Constituent (cm2/s) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg)

Acres 28 3 4 32 67 52 87 36 0.8

Q/Cvol Value (g/m2-s per kg/m3) (b): 51.19 72.22 68.91 50.22 45.32 46.92 43.76 49.39 89.90
VOCs
1,1,2-Trichloroethane 5.79E-04 3.19E+03 4.50E+03 4.29E+03 3.13E+03 2.82E+03 2.92E+03 2.72E+03 3.07E+03 5.60E+03
1,2-Dichloroethane 1.62E-03 1.91E+03 2.69E+03 2.57E+03 1.87E+03 1.69E+03 1.75E+03 1.63E+03 1.84E+03 3.35E+03
1,2-Dichloroethene (total) 3.54E-03 1.29E+03 1.82E+03 1.74E+03 1.27E+03 1.14E+03 1.18E+03 1.10E+03 1.24E+03 2.26E+03
Benzene 1.83E-03 1.79E+03 2.53E+03 2.41E+03 1.76E+03 1.59E+03 1.64E+03 1.53E+03 1.73E+03 3.15E+03
Chlorobenzene 5.46E-04 3.28E+03 4.63E+03 4.42E+03 3.22E+03 2.91E+03 3.01E+03 2.81E+03 3.17E+03 5.77E+03
Chloroform 5.64E-03 1.02E+03 1.44E+03 1.38E+03 1.00E+03 9.05E+02 9.36E+02 8.73E+02 9.86E+02 1.79E+03
Dichloromethane 6.58E-03 9.46E+02 1.33E+03 1.27E+03 9.28E+02 8.37E+02 8.67E+02 8.08E+02 9.13E+02 1.66E+03
Ethylbenzene 7.40E-04 2.82E+03 3.98E+03 3.80E+03 2.77E+03 2.50E+03 2.59E+03 2.41E+03 2.72E+03 4.95E+03
Hexane 9.49E-02 2.49E+02 3.51E+02 3.35E+02 2.44E+02 2.20E+02 2.28E+02 2.13E+02 2.40E+02 4.37E+02
Tetrachloroethene 6.28E-03 9.68E+02 1.37E+03 1.30E+03 9.49E+02 8.57E+02 8.87E+02 8.27E+02 9.34E+02 1.70E+03
Toluene 1.37E-03 2.08E+03 2.93E+03 2.79E+03 2.04E+03 1.84E+03 1.90E+03 1.77E+03 2.00E+03 3.65E+03
Trichloroethene 6.04E-03 9.87E+02 1.39E+03 1.33E+03 9.68E+02 8.74E+02 9.04E+02 8.43E+02 9.52E+02 1.73E+03
Xylenes, Total 6.91E-04 2.92E+03 4.12E+03 3.93E+03 2.86E+03 2.58E+03 2.67E+03 2.49E+03 2.81E+03 5.12E+03
SVOCs
1,2,4-Trichlorobenzene 3.93E-05 1.22E+04 1.73E+04 1.65E+04 1.20E+04 1.08E+04 1.12E+04 1.05E+04 1.18E+04 2.15E+04
1,2-Dichlorobenzene 1.96E-04 5.48E+03 7.73E+03 7.37E+03 5.37E+03 4.85E+03 5.02E+03 4.68E+03 5.28E+03 9.62E+03
1,4-Dichlorobenzene 2.51E-04 4.84E+03 6.83E+03 6.52E+03 4.75E+03 4.29E+03 4.44E+03 4.14E+03 4.67E+03 8.51E+03
2-Chlorophenol 8.37E-07 8.39E+04 1.18E+05 1.13E+05 8.23E+04 7.42E+04 7.69E+04 7.17E+04 8.09E+04 1.47E+05
2-Methylnaphthalene 5.58E-06 3.25E+04 4.58E+04 4.37E+04 3.19E+04 2.88E+04 2.98E+04 2.78E+04 3.13E+04 5.71E+04
bis(2-Chloroethyl)ether 3.87E-05 1.23E+04 1.74E+04 1.66E+04 1.21E+04 1.09E+04 1.13E+04 1.05E+04 1.19E+04 2.16E+04
Naphthalene 9.42E-06 2.50E+04 3.53E+04 3.37E+04 2.45E+04 2.21E+04 2.29E+04 2.14E+04 2.41E+04 4.39E+04
Nitrobenzene 6.21E-06 3.08E+04 4.34E+04 4.14E+04 3.02E+04 2.73E+04 2.82E+04 2.63E+04 2.97E+04 5.41E+04

Notes:
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a)   Equation 4-8 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites:

Soil/Exposure Parameters and references are listed in Table L-3:

Pb Dry soil bulk density 1.66 g/cm3

T Exposure Time 7.88E+08 seconds

(b) Calculated in Table L-1. 
(c) Da = Apparent Diffusivisty (cm2/s).  Constituent-specific value calculated in Table L-4. 

Volatilization Factors (a)

)cm/m(10x
)DP2(
)TD14.3(x)C/Q()kg/m(VF 224

ab

2/1
a

vol
3 
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Page 6 of 30TABLE L-6
DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE ON-SITE WORKER (MLE) FOR THE SOIL TO OUTDOOR AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Apparent 
Diffusivity (Da) (c) O O North O South P Q Central Q North Q South R S

Constituent (cm2/s) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg)

Acres 28 3 4 32 67 52 87 36 0.8

Dispersion Factor: Q/Cvol Value (g/m2-

s per kg/m3) (b): 51.19 72.22 68.91 50.22 45.32 46.92 43.76 49.39 89.90
VOCs
1,1,2-Trichloroethane 5.79E-04 1.69E+03 2.38E+03 2.27E+03 1.65E+03 1.49E+03 1.55E+03 1.44E+03 1.63E+03 2.96E+03
1,2-Dichloroethane 1.62E-03 1.01E+03 1.42E+03 1.36E+03 9.91E+02 8.94E+02 9.25E+02 8.63E+02 9.74E+02 1.77E+03
1,2-Dichloroethene (total) 3.54E-03 6.82E+02 9.63E+02 9.19E+02 6.69E+02 6.04E+02 6.25E+02 5.83E+02 6.58E+02 1.20E+03
Benzene 1.83E-03 9.48E+02 1.34E+03 1.28E+03 9.31E+02 8.40E+02 8.69E+02 8.11E+02 9.15E+02 1.67E+03
Chlorobenzene 5.46E-04 1.74E+03 2.45E+03 2.34E+03 1.70E+03 1.54E+03 1.59E+03 1.48E+03 1.68E+03 3.05E+03
Chloroform 5.64E-03 5.41E+02 7.63E+02 7.28E+02 5.30E+02 4.79E+02 4.96E+02 4.62E+02 5.22E+02 9.50E+02
Dichloromethane 6.58E-03 5.00E+02 7.06E+02 6.74E+02 4.91E+02 4.43E+02 4.59E+02 4.28E+02 4.83E+02 8.79E+02
Ethylbenzene 7.40E-04 1.49E+03 2.11E+03 2.01E+03 1.46E+03 1.32E+03 1.37E+03 1.28E+03 1.44E+03 2.62E+03
Hexane 9.49E-02 1.32E+02 1.86E+02 1.77E+02 1.29E+02 1.17E+02 1.21E+02 1.13E+02 1.27E+02 2.31E+02
Tetrachloroethene 6.28E-03 5.12E+02 7.22E+02 6.89E+02 5.02E+02 4.53E+02 4.69E+02 4.38E+02 4.94E+02 8.99E+02
Toluene 1.37E-03 1.10E+03 1.55E+03 1.48E+03 1.08E+03 9.73E+02 1.01E+03 9.39E+02 1.06E+03 1.93E+03
Trichloroethene 6.04E-03 5.22E+02 7.37E+02 7.03E+02 5.12E+02 4.62E+02 4.79E+02 4.46E+02 5.04E+02 9.17E+02
Xylenes, Total 6.91E-04 1.54E+03 2.18E+03 2.08E+03 1.51E+03 1.37E+03 1.41E+03 1.32E+03 1.49E+03 2.71E+03
SVOCs
1,2,4-Trichlorobenzene 3.93E-05 6.48E+03 9.14E+03 8.72E+03 6.35E+03 5.73E+03 5.94E+03 5.54E+03 6.25E+03 1.14E+04
1,2-Dichlorobenzene 1.96E-04 2.90E+03 4.09E+03 3.90E+03 2.84E+03 2.57E+03 2.66E+03 2.48E+03 2.80E+03 5.09E+03
1,4-Dichlorobenzene 2.51E-04 2.56E+03 3.62E+03 3.45E+03 2.51E+03 2.27E+03 2.35E+03 2.19E+03 2.47E+03 4.50E+03
2-Chlorophenol 8.37E-07 4.44E+04 6.26E+04 5.97E+04 4.35E+04 3.93E+04 4.07E+04 3.79E+04 4.28E+04 7.79E+04
2-Methylnaphthalene 5.58E-06 1.72E+04 2.43E+04 2.31E+04 1.69E+04 1.52E+04 1.58E+04 1.47E+04 1.66E+04 3.02E+04
bis(2-Chloroethyl)ether 3.87E-05 6.52E+03 9.20E+03 8.78E+03 6.40E+03 5.77E+03 5.98E+03 5.58E+03 6.29E+03 1.15E+04
Naphthalene 9.42E-06 1.32E+04 1.87E+04 1.78E+04 1.30E+04 1.17E+04 1.21E+04 1.13E+04 1.28E+04 2.32E+04
Nitrobenzene 6.21E-06 1.63E+04 2.30E+04 2.19E+04 1.60E+04 1.44E+04 1.49E+04 1.39E+04 1.57E+04 2.86E+04

Notes:
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a)   Equation 4-8 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites:

Soil/Exposure Parameters and references are listed in Table L-3:

Pb Dry soil bulk density 1.66 g/cm3

T Exposure Time 2.21E+08 seconds

(b) Calculated in Table L-1. 
(c) Da = Apparent Diffusivisty (cm2/s).  Constituent-specific value calculated in Table L-4. 

Volatilization Factors (a)
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Page 7 of 30TABLE L-7
DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE TRESPASSING TEENAGER (RME/MLE) FOR THE SOIL TO OUTDOOR AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Apparent 
Diffusivity 

(Da) (c) O O North O South P Q Central Q North Q South R S

Constituent (cm2/s) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg)

Acres 28 3 4 32 67 52 87 36 0.8

Q/Cvol Value (g/m2-s per kg/m3) (b): 51.19 72.22 68.91 50.22 45.32 46.92 43.76 49.39 89.90
VOCs
1,1,2-Trichloroethane 5.79E-04 2.11E+03 2.98E+03 2.85E+03 2.07E+03 1.87E+03 1.94E+03 1.81E+03 2.04E+03 3.71E+03
1,2-Dichloroethane 1.62E-03 1.27E+03 1.79E+03 1.70E+03 1.24E+03 1.12E+03 1.16E+03 1.08E+03 1.22E+03 2.22E+03
1,2-Dichloroethene (total) 3.54E-03 8.55E+02 1.21E+03 1.15E+03 8.39E+02 7.57E+02 7.84E+02 7.31E+02 8.25E+02 1.50E+03
Benzene 1.83E-03 1.19E+03 1.68E+03 1.60E+03 1.17E+03 1.05E+03 1.09E+03 1.02E+03 1.15E+03 2.09E+03
Chlorobenzene 5.46E-04 2.18E+03 3.07E+03 2.93E+03 2.14E+03 1.93E+03 2.00E+03 1.86E+03 2.10E+03 3.82E+03
Chloroform 5.64E-03 6.78E+02 9.56E+02 9.12E+02 6.65E+02 6.00E+02 6.21E+02 5.79E+02 6.54E+02 1.19E+03
Dichloromethane 6.58E-03 6.27E+02 8.85E+02 8.45E+02 6.16E+02 5.55E+02 5.75E+02 5.36E+02 6.05E+02 1.10E+03
Ethylbenzene 7.40E-04 1.87E+03 2.64E+03 2.52E+03 1.84E+03 1.66E+03 1.72E+03 1.60E+03 1.81E+03 3.29E+03
Hexane 9.49E-02 1.65E+02 2.33E+02 2.22E+02 1.62E+02 1.46E+02 1.51E+02 1.41E+02 1.59E+02 2.90E+02
Tetrachloroethene 6.28E-03 6.42E+02 9.06E+02 8.64E+02 6.30E+02 5.68E+02 5.88E+02 5.49E+02 6.19E+02 1.13E+03
Toluene 1.37E-03 1.38E+03 1.94E+03 1.85E+03 1.35E+03 1.22E+03 1.26E+03 1.18E+03 1.33E+03 2.42E+03
Trichloroethene 6.04E-03 6.55E+02 9.23E+02 8.81E+02 6.42E+02 5.79E+02 6.00E+02 5.59E+02 6.31E+02 1.15E+03
Xylenes, Total 6.91E-04 1.94E+03 2.73E+03 2.61E+03 1.90E+03 1.71E+03 1.77E+03 1.65E+03 1.87E+03 3.40E+03
SVOCs
1,2,4-Trichlorobenzene 3.93E-05 8.12E+03 1.15E+04 1.09E+04 7.96E+03 7.19E+03 7.44E+03 6.94E+03 7.83E+03 1.43E+04
1,2-Dichlorobenzene 1.96E-04 3.63E+03 5.13E+03 4.89E+03 3.56E+03 3.22E+03 3.33E+03 3.11E+03 3.50E+03 6.38E+03
1,4-Dichlorobenzene 2.51E-04 3.21E+03 4.53E+03 4.32E+03 3.15E+03 2.84E+03 2.94E+03 2.75E+03 3.10E+03 5.64E+03
2-Chlorophenol 8.37E-07 5.56E+04 7.85E+04 7.49E+04 5.46E+04 4.92E+04 5.10E+04 4.75E+04 5.37E+04 9.77E+04
2-Methylnaphthalene 5.58E-06 2.16E+04 3.04E+04 2.90E+04 2.11E+04 1.91E+04 1.98E+04 1.84E+04 2.08E+04 3.79E+04
bis(2-Chloroethyl)ether 3.87E-05 8.18E+03 1.15E+04 1.10E+04 8.02E+03 7.24E+03 7.49E+03 6.99E+03 7.89E+03 1.44E+04
Naphthalene 9.42E-06 1.66E+04 2.34E+04 2.23E+04 1.63E+04 1.47E+04 1.52E+04 1.42E+04 1.60E+04 2.91E+04
Nitrobenzene 6.21E-06 2.04E+04 2.88E+04 2.75E+04 2.00E+04 1.81E+04 1.87E+04 1.75E+04 1.97E+04 3.59E+04

Notes:
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a)   Equation 4-8 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites:

Soil/Exposure Parameters and references are listed in Table L-3:

Pb Dry soil bulk density 1.66 g/cm3

T Exposure Time 3.47E+08 seconds
(b) Calculated in Table L-1. 
(c) Da = Apparent Diffusivisty (cm2/s).  Constituent-specific value calculated in Table L-4. 

Volatilization Factors (a)
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Page 8 of 30TABLE L-8
DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE CONSTRUCTION WORKER (RME/MLE) FOR THE SOIL TO EXCAVATION AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Apparent 
Diffusivity 

(Da) (c) O O North O South P Q Central Q North Q South R S

Constituent (cm2/s) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg) (m3/kg)

Acres 28 3 4 32 67 52 87 36 0.8

Q/Csa Value (g/m2-s per kg/m3) (b): 7.17 10.30 9.80 7.02 6.31 6.54 6.08 6.90 13.00
VOCs
1,1,2-Trichloroethane 1.62E-03 4.82E+02 6.93E+02 6.60E+02 4.73E+02 4.25E+02 4.40E+02 4.09E+02 4.65E+02 8.75E+02
1,2-Dichloroethane 3.54E-03 2.89E+02 4.15E+02 3.95E+02 2.83E+02 2.54E+02 2.64E+02 2.45E+02 2.78E+02 5.24E+02
1,2-Dichloroethene (total) 1.83E-03 1.95E+02 2.81E+02 2.67E+02 1.91E+02 1.72E+02 1.78E+02 1.66E+02 1.88E+02 3.54E+02
Benzene 5.46E-04 2.71E+02 3.90E+02 3.71E+02 2.66E+02 2.39E+02 2.48E+02 2.30E+02 2.61E+02 4.92E+02
Chlorobenzene 5.64E-03 4.97E+02 7.14E+02 6.80E+02 4.87E+02 4.37E+02 4.54E+02 4.22E+02 4.79E+02 9.01E+02
Chloroform 6.58E-03 1.55E+02 2.22E+02 2.11E+02 1.52E+02 1.36E+02 1.41E+02 1.31E+02 1.49E+02 2.80E+02
Dichloromethane 7.40E-04 1.43E+02 2.06E+02 1.96E+02 1.40E+02 1.26E+02 1.31E+02 1.22E+02 1.38E+02 2.60E+02
Ethylbenzene 9.49E-02 4.27E+02 6.14E+02 5.84E+02 4.18E+02 3.76E+02 3.90E+02 3.62E+02 4.11E+02 7.74E+02
Hexane 6.28E-03 3.77E+01 5.42E+01 5.15E+01 3.69E+01 3.32E+01 3.44E+01 3.20E+01 3.63E+01 6.83E+01
Tetrachloroethene 1.37E-03 1.46E+02 2.11E+02 2.00E+02 1.44E+02 1.29E+02 1.34E+02 1.24E+02 1.41E+02 2.66E+02
Toluene 6.04E-03 3.14E+02 4.52E+02 4.30E+02 3.08E+02 2.77E+02 2.87E+02 2.67E+02 3.03E+02 5.70E+02
Trichloroethene 6.91E-04 1.49E+02 2.15E+02 2.04E+02 1.46E+02 1.31E+02 1.36E+02 1.27E+02 1.44E+02 2.71E+02
Xylenes, Total 0.00E+00 4.42E+02 6.35E+02 6.04E+02 4.33E+02 3.89E+02 4.03E+02 3.75E+02 4.25E+02 8.01E+02
SVOCs
1,2,4-Trichlorobenzene 1.96E-04 1.85E+03 2.66E+03 2.53E+03 1.82E+03 1.63E+03 1.69E+03 1.57E+03 1.78E+03 3.36E+03
1,2-Dichlorobenzene 2.51E-04 8.29E+02 1.19E+03 1.13E+03 8.12E+02 7.30E+02 7.57E+02 7.03E+02 7.98E+02 1.50E+03
1,4-Dichlorobenzene 8.37E-07 7.33E+02 1.05E+03 1.00E+03 7.18E+02 6.45E+02 6.69E+02 6.22E+02 7.06E+02 1.33E+03
2-Chlorophenol 5.58E-06 1.27E+04 1.82E+04 1.74E+04 1.24E+04 1.12E+04 1.16E+04 1.08E+04 1.22E+04 2.30E+04
2-Methylnaphthalene 3.87E-05 4.92E+03 7.07E+03 6.72E+03 4.82E+03 4.33E+03 4.49E+03 4.17E+03 4.74E+03 8.92E+03
bis(2-Chloroethyl)ether 9.42E-06 1.87E+03 2.68E+03 2.55E+03 1.83E+03 1.64E+03 1.70E+03 1.58E+03 1.80E+03 3.38E+03
Naphthalene 6.21E-06 3.78E+03 5.44E+03 5.17E+03 3.71E+03 3.33E+03 3.45E+03 3.21E+03 3.64E+03 6.86E+03
Nitrobenzene 0.00E+00 4.66E+03 6.70E+03 6.37E+03 4.57E+03 4.10E+03 4.25E+03 3.95E+03 4.49E+03 8.45E+03

Notes:
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a)   Equation 5-14 from USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites:

Soil/Exposure Parameters and references are listed in Table L-3:

Pb Dry soil bulk density 0.006 g/cm3

T Exposure Time 3.15E+07 seconds
(b) Calculated in Table L-1. Fd Q/C Correction 0.185 unitless
(c) Da = Apparent Diffusivisty (cm2/s).  Constituent-specific value calculated in Table L-4. 

Volatilization Factors (a)
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Page 9 of 30TABLE L-9
OUTDOOR AIR CONCENTRATIONS -ON-SITE WORKER (RME) VOCs FROM COMBINED SOIL TO OUTDOOR AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 3.19E+03 NCOPC NCOPC 4.50E+03 NCOPC NCOPC 4.29E+03 NCOPC
1,2-Dichloroethane NCOPC 1.91E+03 NCOPC NCOPC 2.69E+03 NCOPC NCOPC 2.57E+03 NCOPC
1,2-Dichloroethene (total) NCOPC 1.29E+03 NCOPC NCOPC 1.82E+03 NCOPC NCOPC 1.74E+03 NCOPC
Benzene 2.02E+02 1.79E+03 1.13E-01 6.90E+01 2.53E+03 2.73E-02 NCOPC 2.41E+03 NCOPC
Chlorobenzene 2.32E+02 3.28E+03 7.06E-02 4.80E+02 4.63E+03 1.04E-01 NCOPC 4.42E+03 NCOPC
Chloroform NCOPC 1.02E+03 NCOPC NCOPC 1.44E+03 NCOPC NCOPC 1.38E+03 NCOPC
Dichloromethane NCOPC 9.46E+02 NCOPC 8.70E+01 1.33E+03 6.52E-02 NCOPC 1.27E+03 NCOPC
Ethylbenzene 1.13E+03 2.82E+03 4.01E-01 7.60E+02 3.98E+03 1.91E-01 NCOPC 3.80E+03 NCOPC
Hexane NCOPC 2.49E+02 NCOPC NCOPC 3.51E+02 NCOPC NCOPC 3.35E+02 NCOPC
Tetrachloroethene 3.00E+00 9.68E+02 3.10E-03 6.80E+00 1.37E+03 4.98E-03 NCOPC 1.30E+03 NCOPC
Toluene 1.54E+02 2.08E+03 7.43E-02 NCOPC 2.93E+03 NCOPC NCOPC 2.79E+03 NCOPC
Trichloroethene NCOPC 9.87E+02 NCOPC NCOPC 1.39E+03 NCOPC NCOPC 1.33E+03 NCOPC
Xylenes, Total 5.61E+03 2.92E+03 1.92E+00 3.90E+03 4.12E+03 9.48E-01 NCOPC 3.93E+03 NCOPC
SVOCs
1,2,4-Trichlorobenzene 1.20E+01 1.22E+04 9.80E-04 2.90E+02 1.73E+04 1.68E-02 NCOPC 1.65E+04 NCOPC
1,2-Dichlorobenzene NCOPC 5.48E+03 NCOPC 5.20E+02 7.73E+03 6.73E-02 NCOPC 7.37E+03 NCOPC
1,4-Dichlorobenzene 1.79E+01 4.84E+03 3.69E-03 1.80E+02 6.83E+03 2.63E-02 NCOPC 6.52E+03 NCOPC
2-Chlorophenol NCOPC 8.39E+04 NCOPC NCOPC 1.18E+05 NCOPC NCOPC 1.13E+05 NCOPC
2-Methylnaphthalene 1.19E+01 3.25E+04 3.65E-04 2.00E+02 4.58E+04 4.36E-03 NCOPC 4.37E+04 NCOPC
bis(2-Chloroethyl)ether NCOPC 1.23E+04 NCOPC 2.10E+00 1.74E+04 1.21E-04 NCOPC 1.66E+04 NCOPC
Naphthalene NCOPC 2.50E+04 NCOPC 4.10E+01 3.53E+04 1.16E-03 NCOPC 3.37E+04 NCOPC
Nitrobenzene NCOPC 3.08E+04 NCOPC 1.10E+01 4.34E+04 2.53E-04 NCOPC 4.14E+04 NCOPC

See notes on last page

O O North O South
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Page 10 of 30TABLE L-9
OUTDOOR AIR CONCENTRATION
HUMAN HEALTH RISK ASSESSME
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 3.13E+03 NCOPC NCOPC 2.82E+03 NCOPC NCOPC 2.92E+03 NCOPC
NCOPC 1.87E+03 NCOPC NCOPC 1.69E+03 NCOPC NCOPC 1.75E+03 NCOPC
NCOPC 1.27E+03 NCOPC NCOPC 1.14E+03 NCOPC NCOPC 1.18E+03 NCOPC

1.67E+00 1.76E+03 9.51E-04 NCOPC 1.59E+03 NCOPC 3.43E+00 1.64E+03 2.09E-03
NCOPC 3.22E+03 NCOPC 6.17E+01 2.91E+03 2.12E-02 NCOPC 3.01E+03 NCOPC

3.10E+00 1.00E+03 3.09E-03 NCOPC 9.05E+02 NCOPC NCOPC 9.36E+02 NCOPC
NCOPC 9.28E+02 NCOPC NCOPC 8.37E+02 NCOPC NCOPC 8.67E+02 NCOPC
NCOPC 2.77E+03 NCOPC NCOPC 2.50E+03 NCOPC NCOPC 2.59E+03 NCOPC

8.00E+01 2.44E+02 3.27E-01 NCOPC 2.20E+02 NCOPC NCOPC 2.28E+02 NCOPC
5.07E+01 9.49E+02 5.34E-02 NCOPC 8.57E+02 NCOPC 1.08E+01 8.87E+02 1.21E-02
NCOPC 2.04E+03 NCOPC NCOPC 1.84E+03 NCOPC NCOPC 1.90E+03 NCOPC
1.32E-01 9.68E+02 1.36E-04 NCOPC 8.74E+02 NCOPC 4.00E-01 9.04E+02 4.42E-04
1.27E+02 2.86E+03 4.42E-02 1.60E+02 2.58E+03 6.19E-02 1.24E+02 2.67E+03 4.64E-02

NCOPC 1.20E+04 NCOPC NCOPC 1.08E+04 NCOPC NCOPC 1.12E+04 NCOPC
NCOPC 5.37E+03 NCOPC NCOPC 4.85E+03 NCOPC NCOPC 5.02E+03 NCOPC

1.87E+01 4.75E+03 3.93E-03 3.37E+00 4.29E+03 7.87E-04 NCOPC 4.44E+03 NCOPC
NCOPC 8.23E+04 NCOPC NCOPC 7.42E+04 NCOPC NCOPC 7.69E+04 NCOPC
NCOPC 3.19E+04 NCOPC NCOPC 2.88E+04 NCOPC NCOPC 2.98E+04 NCOPC
NCOPC 1.21E+04 NCOPC NCOPC 1.09E+04 NCOPC NCOPC 1.13E+04 NCOPC
NCOPC 2.45E+04 NCOPC NCOPC 2.21E+04 NCOPC NCOPC 2.29E+04 NCOPC
NCOPC 3.02E+04 NCOPC NCOPC 2.73E+04 NCOPC NCOPC 2.82E+04 NCOPC

See notes on last page

P Q Central Q North
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Page 11 of 30TABLE L-9
OUTDOOR AIR CONCENTRATION
HUMAN HEALTH RISK ASSESSME
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 2.72E+03 NCOPC 9.50E+00 3.07E+03 3.09E-03 NCOPC 5.60E+03 NCOPC
NCOPC 1.63E+03 NCOPC 3.25E+01 1.84E+03 1.77E-02 NCOPC 3.35E+03 NCOPC
NCOPC 1.10E+03 NCOPC 1.39E+01 1.24E+03 1.12E-02 NCOPC 2.26E+03 NCOPC
3.48E-01 1.53E+03 2.27E-04 1.17E+02 1.73E+03 6.74E-02 1.46E+01 3.15E+03 4.64E-03
NCOPC 2.81E+03 NCOPC 1.10E+03 3.17E+03 3.47E-01 1.20E+03 5.77E+03 2.08E-01
NCOPC 8.73E+02 NCOPC 7.27E+00 9.86E+02 7.37E-03 NCOPC 1.79E+03 NCOPC
NCOPC 8.08E+02 NCOPC NCOPC 9.13E+02 NCOPC 2.34E+01 1.66E+03 1.41E-02
NCOPC 2.41E+03 NCOPC NCOPC 2.72E+03 NCOPC 6.55E+02 4.95E+03 1.32E-01
NCOPC 2.13E+02 NCOPC NCOPC 2.40E+02 NCOPC NCOPC 4.37E+02 NCOPC

2.26E+00 8.27E+02 2.74E-03 7.64E+02 9.34E+02 8.18E-01 1.63E+01 1.70E+03 9.60E-03
3.17E+02 1.77E+03 1.79E-01 3.21E+02 2.00E+03 1.60E-01 3.23E+03 3.65E+03 8.85E-01
5.58E-02 8.43E+02 6.62E-05 1.09E+03 9.52E+02 1.15E+00 6.72E+01 1.73E+03 3.88E-02
4.64E+02 2.49E+03 1.86E-01 1.51E+02 2.81E+03 5.38E-02 4.09E+03 5.12E+03 7.98E-01

NCOPC 1.05E+04 NCOPC 1.20E+02 1.18E+04 1.02E-02 3.60E+01 2.15E+04 1.67E-03
NCOPC 4.68E+03 NCOPC NCOPC 5.28E+03 NCOPC NCOPC 9.62E+03 NCOPC
NCOPC 4.14E+03 NCOPC 2.40E+01 4.67E+03 5.14E-03 2.00E+02 8.51E+03 2.35E-02
NCOPC 7.17E+04 NCOPC 3.90E+02 8.09E+04 4.82E-03 NCOPC 1.47E+05 NCOPC
NCOPC 2.78E+04 NCOPC NCOPC 3.13E+04 NCOPC NCOPC 5.71E+04 NCOPC
NCOPC 1.05E+04 NCOPC NCOPC 1.19E+04 NCOPC NCOPC 2.16E+04 NCOPC
NCOPC 2.14E+04 NCOPC 1.20E+02 2.41E+04 4.97E-03 2.59E+01 4.39E+04 5.90E-04
NCOPC 2.63E+04 NCOPC 4.80E+01 2.97E+04 1.62E-03 NCOPC 5.41E+04 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-5.
(c) Outdoor air concentration = combined soil EPC/VF.
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Page 12 of 30TABLE L-10
OUTDOOR AIR CONCENTRATIONS -ON-SITE WORKER (MLE) VOCs FROM COMBINED SOIL TO OUTDOOR AIR (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 1.69E+03 NCOPC NCOPC 2.38E+03 NCOPC NCOPC 2.27E+03 NCOPC
1,2-Dichloroethane NCOPC 1.01E+03 NCOPC NCOPC 1.42E+03 NCOPC NCOPC 1.36E+03 NCOPC
1,2-Dichloroethene (total) NCOPC 6.82E+02 NCOPC NCOPC 9.63E+02 NCOPC NCOPC 9.19E+02 NCOPC
Benzene 4.53E+01 9.48E+02 4.78E-02 2.03E+01 1.34E+03 1.52E-02 NCOPC 1.28E+03 NCOPC
Chlorobenzene 1.08E+02 1.74E+03 6.22E-02 1.71E+02 2.45E+03 6.97E-02 NCOPC 2.34E+03 NCOPC
Chloroform NCOPC 5.41E+02 NCOPC NCOPC 7.63E+02 NCOPC NCOPC 7.28E+02 NCOPC
Dichloromethane NCOPC 5.00E+02 NCOPC 2.87E+01 7.06E+02 4.06E-02 NCOPC 6.74E+02 NCOPC
Ethylbenzene 2.59E+02 1.49E+03 1.74E-01 2.42E+02 2.11E+03 1.15E-01 NCOPC 2.01E+03 NCOPC
Hexane NCOPC 1.32E+02 NCOPC NCOPC 1.86E+02 NCOPC NCOPC 1.77E+02 NCOPC
Tetrachloroethene 1.80E+00 5.12E+02 3.52E-03 1.82E+00 7.22E+02 2.51E-03 NCOPC 6.89E+02 NCOPC
Toluene 3.27E+01 1.10E+03 2.97E-02 NCOPC 1.55E+03 NCOPC NCOPC 1.48E+03 NCOPC
Trichloroethene NCOPC 5.22E+02 NCOPC NCOPC 7.37E+02 NCOPC NCOPC 7.03E+02 NCOPC
Xylenes, Total 1.26E+03 1.54E+03 8.16E-01 1.29E+03 2.18E+03 5.91E-01 NCOPC 2.08E+03 NCOPC
SVOCs
1,2,4-Trichlorobenzene 4.70E+00 6.48E+03 7.25E-04 8.58E+01 9.14E+03 9.39E-03 NCOPC 8.72E+03 NCOPC
1,2-Dichlorobenzene NCOPC 2.90E+03 NCOPC 1.25E+02 4.09E+03 3.05E-02 NCOPC 3.90E+03 NCOPC
1,4-Dichlorobenzene 8.99E+00 2.56E+03 3.51E-03 6.23E+01 3.62E+03 1.72E-02 NCOPC 3.45E+03 NCOPC
2-Chlorophenol NCOPC 4.44E+04 NCOPC NCOPC 6.26E+04 NCOPC NCOPC 5.97E+04 NCOPC
2-Methylnaphthalene 6.09E+00 1.72E+04 3.54E-04 5.29E+01 2.43E+04 2.18E-03 NCOPC 2.31E+04 NCOPC
bis(2-Chloroethyl)ether NCOPC 6.52E+03 NCOPC 2.10E+00 9.20E+03 2.28E-04 NCOPC 8.78E+03 NCOPC
Naphthalene NCOPC 1.32E+04 NCOPC 1.20E+01 1.87E+04 6.43E-04 NCOPC 1.78E+04 NCOPC
Nitrobenzene NCOPC 1.63E+04 NCOPC 1.10E+01 2.30E+04 4.79E-04 NCOPC 2.19E+04 NCOPC

See notes on last page
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Page 13 of 30TABLE L-10
OUTDOOR AIR CONCENTRATIONS -ON-S
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.65E+03 NCOPC NCOPC 1.49E+03 NCOPC NCOPC 1.55E+03 NCOPC
NCOPC 9.91E+02 NCOPC NCOPC 8.94E+02 NCOPC NCOPC 9.25E+02 NCOPC
NCOPC 6.69E+02 NCOPC NCOPC 6.04E+02 NCOPC NCOPC 6.25E+02 NCOPC
8.06E-01 9.31E+02 8.66E-04 NCOPC 8.40E+02 NCOPC 3.73E-01 8.69E+02 4.29E-04
NCOPC 1.70E+03 NCOPC 7.12E+00 1.54E+03 4.63E-03 NCOPC 1.59E+03 NCOPC

1.17E+00 5.30E+02 2.21E-03 NCOPC 4.79E+02 NCOPC NCOPC 4.96E+02 NCOPC
NCOPC 4.91E+02 NCOPC NCOPC 4.43E+02 NCOPC NCOPC 4.59E+02 NCOPC
NCOPC 1.46E+03 NCOPC NCOPC 1.32E+03 NCOPC NCOPC 1.37E+03 NCOPC

4.30E+01 1.29E+02 3.33E-01 NCOPC 1.17E+02 NCOPC NCOPC 1.21E+02 NCOPC
6.15E+00 5.02E+02 1.22E-02 NCOPC 4.53E+02 NCOPC 1.01E+00 4.69E+02 2.14E-03
NCOPC 1.08E+03 NCOPC NCOPC 9.73E+02 NCOPC NCOPC 1.01E+03 NCOPC
6.17E-02 5.12E+02 1.20E-04 NCOPC 4.62E+02 NCOPC 5.06E-02 4.79E+02 1.06E-04
3.68E+01 1.51E+03 2.43E-02 1.63E+01 1.37E+03 1.19E-02 1.39E+01 1.41E+03 9.80E-03

NCOPC 6.35E+03 NCOPC NCOPC 5.73E+03 NCOPC NCOPC 5.94E+03 NCOPC
NCOPC 2.84E+03 NCOPC NCOPC 2.57E+03 NCOPC NCOPC 2.66E+03 NCOPC

8.83E+00 2.51E+03 3.51E-03 9.31E-01 2.27E+03 4.10E-04 NCOPC 2.35E+03 NCOPC
NCOPC 4.35E+04 NCOPC NCOPC 3.93E+04 NCOPC NCOPC 4.07E+04 NCOPC
NCOPC 1.69E+04 NCOPC NCOPC 1.52E+04 NCOPC NCOPC 1.58E+04 NCOPC
NCOPC 6.40E+03 NCOPC NCOPC 5.77E+03 NCOPC NCOPC 5.98E+03 NCOPC
NCOPC 1.30E+04 NCOPC NCOPC 1.17E+04 NCOPC NCOPC 1.21E+04 NCOPC
NCOPC 1.60E+04 NCOPC NCOPC 1.44E+04 NCOPC NCOPC 1.49E+04 NCOPC

See notes on last page

Q Central Q NorthP

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\VF_PEF.xls
Revised HHRA

Revision 1, Date Printed 11/17/2008



Page 14 of 30TABLE L-10
OUTDOOR AIR CONCENTRATIONS -ON-S
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.44E+03 NCOPC 9.50E+00 1.63E+03 5.84E-03 NCOPC 2.96E+03 NCOPC
NCOPC 8.63E+02 NCOPC 1.67E+01 9.74E+02 1.71E-02 NCOPC 1.77E+03 NCOPC
NCOPC 5.83E+02 NCOPC 5.73E+00 6.58E+02 8.70E-03 NCOPC 1.20E+03 NCOPC
6.34E-02 8.11E+02 7.82E-05 2.62E+01 9.15E+02 2.86E-02 6.55E+00 1.67E+03 3.93E-03
NCOPC 1.48E+03 NCOPC 2.33E+02 1.68E+03 1.39E-01 3.98E+02 3.05E+03 1.30E-01
NCOPC 4.62E+02 NCOPC 2.65E+00 5.22E+02 5.08E-03 NCOPC 9.50E+02 NCOPC
NCOPC 4.28E+02 NCOPC NCOPC 4.83E+02 NCOPC 1.03E+01 8.79E+02 1.17E-02
NCOPC 1.28E+03 NCOPC NCOPC 1.44E+03 NCOPC 2.12E+02 2.62E+03 8.07E-02
NCOPC 1.13E+02 NCOPC NCOPC 1.27E+02 NCOPC NCOPC 2.31E+02 NCOPC
2.70E-01 4.38E+02 6.17E-04 2.25E+02 4.94E+02 4.54E-01 9.53E+00 8.99E+02 1.06E-02
2.89E+01 9.39E+02 3.08E-02 1.78E+02 1.06E+03 1.68E-01 8.77E+02 1.93E+03 4.55E-01
1.67E-02 4.46E+02 3.74E-05 2.53E+02 5.04E+02 5.03E-01 3.02E+01 9.17E+02 3.29E-02
4.24E+01 1.32E+03 3.21E-02 4.53E+01 1.49E+03 3.04E-02 1.24E+03 2.71E+03 4.59E-01

NCOPC 5.54E+03 NCOPC 4.70E+01 6.25E+03 7.53E-03 2.17E+01 1.14E+04 1.90E-03
NCOPC 2.48E+03 NCOPC NCOPC 2.80E+03 NCOPC NCOPC 5.09E+03 NCOPC
NCOPC 2.19E+03 NCOPC 8.73E+00 2.47E+03 3.53E-03 7.07E+01 4.50E+03 1.57E-02
NCOPC 3.79E+04 NCOPC 1.12E+02 4.28E+04 2.61E-03 NCOPC 7.79E+04 NCOPC
NCOPC 1.47E+04 NCOPC NCOPC 1.66E+04 NCOPC NCOPC 3.02E+04 NCOPC
NCOPC 5.58E+03 NCOPC NCOPC 6.29E+03 NCOPC NCOPC 1.15E+04 NCOPC
NCOPC 1.13E+04 NCOPC 3.47E+01 1.28E+04 2.72E-03 1.40E+01 2.32E+04 6.02E-04
NCOPC 1.39E+04 NCOPC 2.54E+01 1.57E+04 1.61E-03 NCOPC 2.86E+04 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-6.
(c) Outdoor air concentration = combined soil EPC/VF.
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Page 15 of 30TABLE L-11
OUTDOOR AIR CONCENTRATIONS -TRESPASSING TEENAGER (RME) VOCs FROM COMBINED SOIL TO OUTDOOR AIR (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 2.11E+03 NCOPC NCOPC 2.98E+03 NCOPC NCOPC 2.85E+03 NCOPC
1,2-Dichloroethane NCOPC 1.27E+03 NCOPC NCOPC 1.79E+03 NCOPC NCOPC 1.70E+03 NCOPC
1,2-Dichloroethene (total) NCOPC 8.55E+02 NCOPC NCOPC 1.21E+03 NCOPC NCOPC 1.15E+03 NCOPC
Benzene 2.02E+02 1.19E+03 1.70E-01 6.90E+01 1.68E+03 4.11E-02 NCOPC 1.60E+03 NCOPC
Chlorobenzene 2.32E+02 2.18E+03 1.06E-01 4.80E+02 3.07E+03 1.56E-01 NCOPC 2.93E+03 NCOPC
Chloroform NCOPC 6.78E+02 NCOPC NCOPC 9.56E+02 NCOPC NCOPC 9.12E+02 NCOPC
Dichloromethane NCOPC 6.27E+02 NCOPC 8.70E+01 8.85E+02 9.83E-02 NCOPC 8.45E+02 NCOPC
Ethylbenzene 1.13E+03 1.87E+03 6.04E-01 7.60E+02 2.64E+03 2.88E-01 NCOPC 2.52E+03 NCOPC
Hexane NCOPC 1.65E+02 NCOPC NCOPC 2.33E+02 NCOPC NCOPC 2.22E+02 NCOPC
Tetrachloroethene 3.00E+00 6.42E+02 4.67E-03 6.80E+00 9.06E+02 7.51E-03 NCOPC 8.64E+02 NCOPC
Toluene 1.54E+02 1.38E+03 1.12E-01 NCOPC 1.94E+03 NCOPC NCOPC 1.85E+03 NCOPC
Trichloroethene NCOPC 6.55E+02 NCOPC NCOPC 9.23E+02 NCOPC NCOPC 8.81E+02 NCOPC
Xylenes, Total 5.61E+03 1.94E+03 2.90E+00 3.90E+03 2.73E+03 1.43E+00 NCOPC 2.61E+03 NCOPC
SVOCs
1,2,4-Trichlorobenzene 1.20E+01 8.12E+03 1.48E-03 2.90E+02 1.15E+04 2.53E-02 NCOPC 1.09E+04 NCOPC
1,2-Dichlorobenzene NCOPC 3.63E+03 NCOPC 5.20E+02 5.13E+03 1.01E-01 NCOPC 4.89E+03 NCOPC
1,4-Dichlorobenzene 1.79E+01 3.21E+03 5.56E-03 1.80E+02 4.53E+03 3.97E-02 NCOPC 4.32E+03 NCOPC
2-Chlorophenol NCOPC 5.56E+04 NCOPC NCOPC 7.85E+04 NCOPC NCOPC 7.49E+04 NCOPC
2-Methylnaphthalene 1.19E+01 2.16E+04 5.50E-04 2.00E+02 3.04E+04 6.58E-03 NCOPC 2.90E+04 NCOPC
bis(2-Chloroethyl)ether NCOPC 8.18E+03 NCOPC 2.10E+00 1.15E+04 1.82E-04 NCOPC 1.10E+04 NCOPC
Naphthalene NCOPC 1.66E+04 NCOPC 4.10E+01 2.34E+04 1.75E-03 NCOPC 2.23E+04 NCOPC
Nitrobenzene NCOPC 2.04E+04 NCOPC 1.10E+01 2.88E+04 3.82E-04 NCOPC 2.75E+04 NCOPC

See notes on last page
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Page 16 of 30TABLE L-11
OUTDOOR AIR CONCENTRATIONS -TRE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 2.07E+03 NCOPC NCOPC 1.87E+03 NCOPC NCOPC 1.94E+03 NCOPC
NCOPC 1.24E+03 NCOPC NCOPC 1.12E+03 NCOPC NCOPC 1.16E+03 NCOPC
NCOPC 8.39E+02 NCOPC NCOPC 7.57E+02 NCOPC NCOPC 7.84E+02 NCOPC

1.67E+00 1.17E+03 1.43E-03 NCOPC 1.05E+03 NCOPC 3.43E+00 1.09E+03 3.15E-03
NCOPC 2.14E+03 NCOPC 6.17E+01 1.93E+03 3.20E-02 NCOPC 2.00E+03 NCOPC

3.10E+00 6.65E+02 4.66E-03 NCOPC 6.00E+02 NCOPC NCOPC 6.21E+02 NCOPC
NCOPC 6.16E+02 NCOPC NCOPC 5.55E+02 NCOPC NCOPC 5.75E+02 NCOPC
NCOPC 1.84E+03 NCOPC NCOPC 1.66E+03 NCOPC NCOPC 1.72E+03 NCOPC

8.00E+01 1.62E+02 4.94E-01 NCOPC 1.46E+02 NCOPC NCOPC 1.51E+02 NCOPC
5.07E+01 6.30E+02 8.05E-02 NCOPC 5.68E+02 NCOPC 1.08E+01 5.88E+02 1.83E-02
NCOPC 1.35E+03 NCOPC NCOPC 1.22E+03 NCOPC NCOPC 1.26E+03 NCOPC
1.32E-01 6.42E+02 2.06E-04 NCOPC 5.79E+02 NCOPC 4.00E-01 6.00E+02 6.67E-04
1.27E+02 1.90E+03 6.67E-02 1.60E+02 1.71E+03 9.34E-02 1.24E+02 1.77E+03 6.99E-02

NCOPC 7.96E+03 NCOPC NCOPC 7.19E+03 NCOPC NCOPC 7.44E+03 NCOPC
NCOPC 3.56E+03 NCOPC NCOPC 3.22E+03 NCOPC NCOPC 3.33E+03 NCOPC

1.87E+01 3.15E+03 5.93E-03 3.37E+00 2.84E+03 1.19E-03 NCOPC 2.94E+03 NCOPC
NCOPC 5.46E+04 NCOPC NCOPC 4.92E+04 NCOPC NCOPC 5.10E+04 NCOPC
NCOPC 2.11E+04 NCOPC NCOPC 1.91E+04 NCOPC NCOPC 1.98E+04 NCOPC
NCOPC 8.02E+03 NCOPC NCOPC 7.24E+03 NCOPC NCOPC 7.49E+03 NCOPC
NCOPC 1.63E+04 NCOPC NCOPC 1.47E+04 NCOPC NCOPC 1.52E+04 NCOPC
NCOPC 2.00E+04 NCOPC NCOPC 1.81E+04 NCOPC NCOPC 1.87E+04 NCOPC

See notes on last page
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Page 17 of 30TABLE L-11
OUTDOOR AIR CONCENTRATIONS -TRE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.81E+03 NCOPC 9.50E+00 2.04E+03 4.66E-03 NCOPC 3.71E+03 NCOPC
NCOPC 1.08E+03 NCOPC 3.25E+01 1.22E+03 2.66E-02 NCOPC 2.22E+03 NCOPC
NCOPC 7.31E+02 NCOPC 1.39E+01 8.25E+02 1.68E-02 NCOPC 1.50E+03 NCOPC
3.48E-01 1.02E+03 3.42E-04 1.17E+02 1.15E+03 1.02E-01 1.46E+01 2.09E+03 7.00E-03
NCOPC 1.86E+03 NCOPC 1.10E+03 2.10E+03 5.24E-01 1.20E+03 3.82E+03 3.14E-01
NCOPC 5.79E+02 NCOPC 7.27E+00 6.54E+02 1.11E-02 NCOPC 1.19E+03 NCOPC
NCOPC 5.36E+02 NCOPC NCOPC 6.05E+02 NCOPC 2.34E+01 1.10E+03 2.12E-02
NCOPC 1.60E+03 NCOPC NCOPC 1.81E+03 NCOPC 6.55E+02 3.29E+03 1.99E-01
NCOPC 1.41E+02 NCOPC NCOPC 1.59E+02 NCOPC NCOPC 2.90E+02 NCOPC

2.26E+00 5.49E+02 4.13E-03 7.64E+02 6.19E+02 1.23E+00 1.63E+01 1.13E+03 1.45E-02
3.17E+02 1.18E+03 2.70E-01 3.21E+02 1.33E+03 2.41E-01 3.23E+03 2.42E+03 1.33E+00
5.58E-02 5.59E+02 9.97E-05 1.09E+03 6.31E+02 1.73E+00 6.72E+01 1.15E+03 5.85E-02
4.64E+02 1.65E+03 2.81E-01 1.51E+02 1.87E+03 8.10E-02 4.09E+03 3.40E+03 1.20E+00

NCOPC 6.94E+03 NCOPC 1.20E+02 7.83E+03 1.53E-02 3.60E+01 1.43E+04 2.52E-03
NCOPC 3.11E+03 NCOPC NCOPC 3.50E+03 NCOPC NCOPC 6.38E+03 NCOPC
NCOPC 2.75E+03 NCOPC 2.40E+01 3.10E+03 7.74E-03 2.00E+02 5.64E+03 3.54E-02
NCOPC 4.75E+04 NCOPC 3.90E+02 5.37E+04 7.27E-03 NCOPC 9.77E+04 NCOPC
NCOPC 1.84E+04 NCOPC NCOPC 2.08E+04 NCOPC NCOPC 3.79E+04 NCOPC
NCOPC 6.99E+03 NCOPC NCOPC 7.89E+03 NCOPC NCOPC 1.44E+04 NCOPC
NCOPC 1.42E+04 NCOPC 1.20E+02 1.60E+04 7.50E-03 2.59E+01 2.91E+04 8.90E-04
NCOPC 1.75E+04 NCOPC 4.80E+01 1.97E+04 2.44E-03 NCOPC 3.59E+04 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-7.
(c) Outdoor air concentration = combined soil EPC/VF.
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Page 18 of 30TABLE L-12
OUTDOOR AIR CONCENTRATIONS -TRESPASSING TEENAGER (MLE) VOCs FROM COMBINED SOIL TO OUTDOOR AIR (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 2.11E+03 NCOPC NCOPC 2.98E+03 NCOPC NCOPC 2.85E+03 NCOPC
1,2-Dichloroethane NCOPC 1.27E+03 NCOPC NCOPC 1.79E+03 NCOPC NCOPC 1.70E+03 NCOPC
1,2-Dichloroethene (total) NCOPC 8.55E+02 NCOPC NCOPC 1.21E+03 NCOPC NCOPC 1.15E+03 NCOPC
Benzene 4.53E+01 1.19E+03 3.81E-02 2.03E+01 1.68E+03 1.21E-02 NCOPC 1.60E+03 NCOPC
Chlorobenzene 1.08E+02 2.18E+03 4.96E-02 1.71E+02 3.07E+03 5.56E-02 NCOPC 2.93E+03 NCOPC
Chloroform NCOPC 6.78E+02 NCOPC NCOPC 9.56E+02 NCOPC NCOPC 9.12E+02 NCOPC
Dichloromethane NCOPC 6.27E+02 NCOPC 2.87E+01 8.85E+02 3.24E-02 NCOPC 8.45E+02 NCOPC
Ethylbenzene 2.59E+02 1.87E+03 1.39E-01 2.42E+02 2.64E+03 9.15E-02 NCOPC 2.52E+03 NCOPC
Hexane NCOPC 1.65E+02 NCOPC NCOPC 2.33E+02 NCOPC NCOPC 2.22E+02 NCOPC
Tetrachloroethene 1.80E+00 6.42E+02 2.80E-03 1.82E+00 9.06E+02 2.01E-03 NCOPC 8.64E+02 NCOPC
Toluene 3.27E+01 1.38E+03 2.37E-02 NCOPC 1.94E+03 NCOPC NCOPC 1.85E+03 NCOPC
Trichloroethene NCOPC 6.55E+02 NCOPC NCOPC 9.23E+02 NCOPC NCOPC 8.81E+02 NCOPC
Xylenes, Total 1.26E+03 1.94E+03 6.51E-01 1.29E+03 2.73E+03 4.72E-01 NCOPC 2.61E+03 NCOPC
SVOCs
1,2,4-Trichlorobenzene 4.70E+00 8.12E+03 5.78E-04 8.58E+01 1.15E+04 7.49E-03 NCOPC 1.09E+04 NCOPC
1,2-Dichlorobenzene NCOPC 3.63E+03 NCOPC 1.25E+02 5.13E+03 2.43E-02 NCOPC 4.89E+03 NCOPC
1,4-Dichlorobenzene 8.99E+00 3.21E+03 2.80E-03 6.23E+01 4.53E+03 1.37E-02 NCOPC 4.32E+03 NCOPC
2-Chlorophenol NCOPC 5.56E+04 NCOPC NCOPC 7.85E+04 NCOPC NCOPC 7.49E+04 NCOPC
2-Methylnaphthalene 6.09E+00 2.16E+04 2.82E-04 5.29E+01 3.04E+04 1.74E-03 NCOPC 2.90E+04 NCOPC
bis(2-Chloroethyl)ether NCOPC 8.18E+03 NCOPC 2.10E+00 1.15E+04 1.82E-04 NCOPC 1.10E+04 NCOPC
Naphthalene NCOPC 1.66E+04 NCOPC 1.20E+01 2.34E+04 5.13E-04 NCOPC 2.23E+04 NCOPC
Nitrobenzene NCOPC 2.04E+04 NCOPC 1.10E+01 2.88E+04 3.82E-04 NCOPC 2.75E+04 NCOPC

See notes on last page
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Page 19 of 30TABLE L-12
OUTDOOR AIR CONCENTRATIONS -TRE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 2.07E+03 NCOPC NCOPC 1.87E+03 NCOPC NCOPC 1.94E+03 NCOPC
NCOPC 1.24E+03 NCOPC NCOPC 1.12E+03 NCOPC NCOPC 1.16E+03 NCOPC
NCOPC 8.39E+02 NCOPC NCOPC 7.57E+02 NCOPC NCOPC 7.84E+02 NCOPC
8.06E-01 1.17E+03 6.91E-04 NCOPC 1.05E+03 NCOPC 3.73E-01 1.09E+03 3.42E-04
NCOPC 2.14E+03 NCOPC 7.12E+00 1.93E+03 3.69E-03 NCOPC 2.00E+03 NCOPC

1.17E+00 6.65E+02 1.76E-03 NCOPC 6.00E+02 NCOPC NCOPC 6.21E+02 NCOPC
NCOPC 6.16E+02 NCOPC NCOPC 5.55E+02 NCOPC NCOPC 5.75E+02 NCOPC
NCOPC 1.84E+03 NCOPC NCOPC 1.66E+03 NCOPC NCOPC 1.72E+03 NCOPC

4.30E+01 1.62E+02 2.65E-01 NCOPC 1.46E+02 NCOPC NCOPC 1.51E+02 NCOPC
6.15E+00 6.30E+02 9.76E-03 NCOPC 5.68E+02 NCOPC 1.01E+00 5.88E+02 1.71E-03
NCOPC 1.35E+03 NCOPC NCOPC 1.22E+03 NCOPC NCOPC 1.26E+03 NCOPC
6.17E-02 6.42E+02 9.61E-05 NCOPC 5.79E+02 NCOPC 5.06E-02 6.00E+02 8.43E-05
3.68E+01 1.90E+03 1.94E-02 1.63E+01 1.71E+03 9.51E-03 1.39E+01 1.77E+03 7.82E-03

NCOPC 7.96E+03 NCOPC NCOPC 7.19E+03 NCOPC NCOPC 7.44E+03 NCOPC
NCOPC 3.56E+03 NCOPC NCOPC 3.22E+03 NCOPC NCOPC 3.33E+03 NCOPC

8.83E+00 3.15E+03 2.80E-03 9.31E-01 2.84E+03 3.27E-04 NCOPC 2.94E+03 NCOPC
NCOPC 5.46E+04 NCOPC NCOPC 4.92E+04 NCOPC NCOPC 5.10E+04 NCOPC
NCOPC 2.11E+04 NCOPC NCOPC 1.91E+04 NCOPC NCOPC 1.98E+04 NCOPC
NCOPC 8.02E+03 NCOPC NCOPC 7.24E+03 NCOPC NCOPC 7.49E+03 NCOPC
NCOPC 1.63E+04 NCOPC NCOPC 1.47E+04 NCOPC NCOPC 1.52E+04 NCOPC
NCOPC 2.00E+04 NCOPC NCOPC 1.81E+04 NCOPC NCOPC 1.87E+04 NCOPC

See notes on last page
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Page 20 of 30TABLE L-12
OUTDOOR AIR CONCENTRATIONS -TRE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Outdoor Air 

(c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.81E+03 NCOPC 9.50E+00 2.04E+03 4.66E-03 NCOPC 3.71E+03 NCOPC
NCOPC 1.08E+03 NCOPC 1.67E+01 1.22E+03 1.37E-02 NCOPC 2.22E+03 NCOPC
NCOPC 7.31E+02 NCOPC 5.73E+00 8.25E+02 6.94E-03 NCOPC 1.50E+03 NCOPC
6.34E-02 1.02E+03 6.24E-05 2.62E+01 1.15E+03 2.28E-02 6.55E+00 2.09E+03 3.14E-03
NCOPC 1.86E+03 NCOPC 2.33E+02 2.10E+03 1.11E-01 3.98E+02 3.82E+03 1.04E-01
NCOPC 5.79E+02 NCOPC 2.65E+00 6.54E+02 4.06E-03 NCOPC 1.19E+03 NCOPC
NCOPC 5.36E+02 NCOPC NCOPC 6.05E+02 NCOPC 1.03E+01 1.10E+03 9.36E-03
NCOPC 1.60E+03 NCOPC NCOPC 1.81E+03 NCOPC 2.12E+02 3.29E+03 6.44E-02
NCOPC 1.41E+02 NCOPC NCOPC 1.59E+02 NCOPC NCOPC 2.90E+02 NCOPC
2.70E-01 5.49E+02 4.92E-04 2.25E+02 6.19E+02 3.62E-01 9.53E+00 1.13E+03 8.45E-03
2.89E+01 1.18E+03 2.46E-02 1.78E+02 1.33E+03 1.34E-01 8.77E+02 2.42E+03 3.63E-01
1.67E-02 5.59E+02 2.99E-05 2.53E+02 6.31E+02 4.01E-01 3.02E+01 1.15E+03 2.62E-02
4.24E+01 1.65E+03 2.56E-02 4.53E+01 1.87E+03 2.43E-02 1.24E+03 3.40E+03 3.66E-01

NCOPC 6.94E+03 NCOPC 4.70E+01 7.83E+03 6.00E-03 2.17E+01 1.43E+04 1.52E-03
NCOPC 3.11E+03 NCOPC NCOPC 3.50E+03 NCOPC NCOPC 6.38E+03 NCOPC
NCOPC 2.75E+03 NCOPC 8.73E+00 3.10E+03 2.82E-03 7.07E+01 5.64E+03 1.25E-02
NCOPC 4.75E+04 NCOPC 1.12E+02 5.37E+04 2.08E-03 NCOPC 9.77E+04 NCOPC
NCOPC 1.84E+04 NCOPC NCOPC 2.08E+04 NCOPC NCOPC 3.79E+04 NCOPC
NCOPC 6.99E+03 NCOPC NCOPC 7.89E+03 NCOPC NCOPC 1.44E+04 NCOPC
NCOPC 1.42E+04 NCOPC 3.47E+01 1.60E+04 2.17E-03 1.40E+01 2.91E+04 4.80E-04
NCOPC 1.75E+04 NCOPC 2.54E+01 1.97E+04 1.29E-03 NCOPC 3.59E+04 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-7.
(c) Outdoor air concentration = combined soil EPC/VF.
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Page 21 of 30TABLE L-13
OUTDOOR AIR CONCENTRATIONS - CONSTRUCTION WORKER (RME) VOCs FOR THE SOIL TO EXCAVATION AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 4.82E+02 NCOPC NCOPC 6.93E+02 NCOPC NCOPC 6.60E+02 NCOPC
1,2-Dichloroethane NCOPC 2.89E+02 NCOPC NCOPC 4.15E+02 NCOPC NCOPC 3.95E+02 NCOPC
1,2-Dichloroethene (total) NCOPC 1.95E+02 NCOPC NCOPC 2.81E+02 NCOPC NCOPC 2.67E+02 NCOPC
Benzene 2.02E+02 2.71E+02 7.45E-01 6.90E+01 3.90E+02 1.77E-01 NCOPC 3.71E+02 NCOPC
Chlorobenzene 2.32E+02 4.97E+02 4.67E-01 4.80E+02 7.14E+02 6.72E-01 NCOPC 6.80E+02 NCOPC
Chloroform NCOPC 1.55E+02 NCOPC NCOPC 2.22E+02 NCOPC NCOPC 2.11E+02 NCOPC
Dichloromethane NCOPC 1.43E+02 NCOPC 8.70E+01 2.06E+02 4.23E-01 NCOPC 1.96E+02 NCOPC
Ethylbenzene 1.13E+03 4.27E+02 2.65E+00 7.60E+02 6.14E+02 1.24E+00 NCOPC 5.84E+02 NCOPC
Hexane NCOPC 3.77E+01 NCOPC NCOPC 5.42E+01 NCOPC NCOPC 5.15E+01 NCOPC
Tetrachloroethene 3.00E+00 1.46E+02 2.05E-02 6.80E+00 2.11E+02 3.23E-02 NCOPC 2.00E+02 NCOPC
Toluene 1.54E+02 3.14E+02 4.91E-01 NCOPC 4.52E+02 NCOPC NCOPC 4.30E+02 NCOPC
Trichloroethene NCOPC 1.49E+02 NCOPC NCOPC 2.15E+02 NCOPC NCOPC 2.04E+02 NCOPC
Xylenes, Total 5.61E+03 4.42E+02 1.27E+01 3.90E+03 6.35E+02 6.15E+00 NCOPC 6.04E+02 NCOPC
SVOCs
1,2,4-Trichlorobenzene 1.20E+01 1.85E+03 6.48E-03 2.90E+02 2.66E+03 1.09E-01 NCOPC 2.53E+03 NCOPC
1,2-Dichlorobenzene NCOPC 8.29E+02 NCOPC 5.20E+02 1.19E+03 4.37E-01 NCOPC 1.13E+03 NCOPC
1,4-Dichlorobenzene 1.79E+01 7.33E+02 2.44E-02 1.80E+02 1.05E+03 1.71E-01 NCOPC 1.00E+03 NCOPC
2-Chlorophenol NCOPC 1.27E+04 NCOPC NCOPC 1.82E+04 NCOPC NCOPC 1.74E+04 NCOPC
2-Methylnaphthalene 1.19E+01 4.92E+03 2.41E-03 2.00E+02 7.07E+03 2.83E-02 NCOPC 6.72E+03 NCOPC
bis(2-Chloroethyl)ether NCOPC 1.87E+03 NCOPC 2.10E+00 2.68E+03 7.83E-04 NCOPC 2.55E+03 NCOPC
Naphthalene NCOPC 3.78E+03 NCOPC 4.10E+01 5.44E+03 7.54E-03 NCOPC 5.17E+03 NCOPC
Nitrobenzene NCOPC 4.66E+03 NCOPC 1.10E+01 6.70E+03 1.64E-03 NCOPC 6.37E+03 NCOPC

See notes on last page
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Page 22 of 30TABLE L-13
OUTDOOR AIR CONCENTRATIONS - CON
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 4.73E+02 NCOPC NCOPC 4.25E+02 NCOPC NCOPC 4.40E+02 NCOPC
NCOPC 2.83E+02 NCOPC NCOPC 2.54E+02 NCOPC NCOPC 2.64E+02 NCOPC
NCOPC 1.91E+02 NCOPC NCOPC 1.72E+02 NCOPC NCOPC 1.78E+02 NCOPC

1.67E+00 2.66E+02 6.29E-03 NCOPC 2.39E+02 NCOPC 3.43E+00 2.48E+02 1.38E-02
NCOPC 4.87E+02 NCOPC 6.17E+01 4.37E+02 1.41E-01 NCOPC 4.54E+02 NCOPC

3.10E+00 1.52E+02 2.05E-02 NCOPC 1.36E+02 NCOPC NCOPC 1.41E+02 NCOPC
NCOPC 1.40E+02 NCOPC NCOPC 1.26E+02 NCOPC NCOPC 1.31E+02 NCOPC
NCOPC 4.18E+02 NCOPC NCOPC 3.76E+02 NCOPC NCOPC 3.90E+02 NCOPC

8.00E+01 3.69E+01 2.17E+00 NCOPC 3.32E+01 NCOPC NCOPC 3.44E+01 NCOPC
5.07E+01 1.44E+02 3.53E-01 NCOPC 1.29E+02 NCOPC 1.08E+01 1.34E+02 8.04E-02
NCOPC 3.08E+02 NCOPC NCOPC 2.77E+02 NCOPC NCOPC 2.87E+02 NCOPC
1.32E-01 1.46E+02 9.02E-04 NCOPC 1.31E+02 NCOPC 4.00E-01 1.36E+02 2.93E-03
1.27E+02 4.33E+02 2.93E-01 1.60E+02 3.89E+02 4.12E-01 1.24E+02 4.03E+02 3.08E-01

NCOPC 1.82E+03 NCOPC NCOPC 1.63E+03 NCOPC NCOPC 1.69E+03 NCOPC
NCOPC 8.12E+02 NCOPC NCOPC 7.30E+02 NCOPC NCOPC 7.57E+02 NCOPC

1.87E+01 7.18E+02 2.60E-02 3.37E+00 6.45E+02 5.23E-03 NCOPC 6.69E+02 NCOPC
NCOPC 1.24E+04 NCOPC NCOPC 1.12E+04 NCOPC NCOPC 1.16E+04 NCOPC
NCOPC 4.82E+03 NCOPC NCOPC 4.33E+03 NCOPC NCOPC 4.49E+03 NCOPC
NCOPC 1.83E+03 NCOPC NCOPC 1.64E+03 NCOPC NCOPC 1.70E+03 NCOPC
NCOPC 3.71E+03 NCOPC NCOPC 3.33E+03 NCOPC NCOPC 3.45E+03 NCOPC
NCOPC 4.57E+03 NCOPC NCOPC 4.10E+03 NCOPC NCOPC 4.25E+03 NCOPC

See notes on last page
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Page 23 of 30TABLE L-13
OUTDOOR AIR CONCENTRATIONS - CON
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 4.09E+02 NCOPC 9.50E+00 4.65E+02 2.05E-02 NCOPC 8.75E+02 NCOPC
NCOPC 2.45E+02 NCOPC 3.25E+01 2.78E+02 1.17E-01 NCOPC 5.24E+02 NCOPC
NCOPC 1.66E+02 NCOPC 1.39E+01 1.88E+02 7.39E-02 NCOPC 3.54E+02 NCOPC
3.48E-01 2.30E+02 1.51E-03 1.17E+02 2.61E+02 4.46E-01 1.46E+01 4.92E+02 2.97E-02
NCOPC 4.22E+02 NCOPC 1.10E+03 4.79E+02 2.30E+00 1.20E+03 9.01E+02 1.33E+00
NCOPC 1.31E+02 NCOPC 7.27E+00 1.49E+02 4.88E-02 NCOPC 2.80E+02 NCOPC
NCOPC 1.22E+02 NCOPC NCOPC 1.38E+02 NCOPC 2.34E+01 2.60E+02 9.01E-02
NCOPC 3.62E+02 NCOPC NCOPC 4.11E+02 NCOPC 6.55E+02 7.74E+02 8.46E-01
NCOPC 3.20E+01 NCOPC NCOPC 3.63E+01 NCOPC NCOPC 6.83E+01 NCOPC

2.26E+00 1.24E+02 1.82E-02 7.64E+02 1.41E+02 5.41E+00 1.63E+01 2.66E+02 6.14E-02
3.17E+02 2.67E+02 1.19E+00 3.21E+02 3.03E+02 1.06E+00 3.23E+03 5.70E+02 5.66E+00
5.58E-02 1.27E+02 4.40E-04 1.09E+03 1.44E+02 7.59E+00 6.72E+01 2.71E+02 2.48E-01
4.64E+02 3.75E+02 1.24E+00 1.51E+02 4.25E+02 3.56E-01 4.09E+03 8.01E+02 5.11E+00

NCOPC 1.57E+03 NCOPC 1.20E+02 1.78E+03 6.73E-02 3.60E+01 3.36E+03 1.07E-02
NCOPC 7.03E+02 NCOPC NCOPC 7.98E+02 NCOPC NCOPC 1.50E+03 NCOPC
NCOPC 6.22E+02 NCOPC 2.40E+01 7.06E+02 3.40E-02 2.00E+02 1.33E+03 1.50E-01
NCOPC 1.08E+04 NCOPC 3.90E+02 1.22E+04 3.19E-02 NCOPC 2.30E+04 NCOPC
NCOPC 4.17E+03 NCOPC NCOPC 4.74E+03 NCOPC NCOPC 8.92E+03 NCOPC
NCOPC 1.58E+03 NCOPC NCOPC 1.80E+03 NCOPC NCOPC 3.38E+03 NCOPC
NCOPC 3.21E+03 NCOPC 1.20E+02 3.64E+03 3.29E-02 2.59E+01 6.86E+03 3.78E-03
NCOPC 3.95E+03 NCOPC 4.80E+01 4.49E+03 1.07E-02 NCOPC 8.45E+03 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-8.
(c) Excavation air concentration = combined soil EPC/VF.
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Page 24 of 30TABLE L-14
OUTDOOR AIR CONCENTRATIONS - CONSTRUCTION WORKER (RME) VOCs FOR THE SOIL TO EXCAVATION AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

VOCs
1,1,2-Trichloroethane NCOPC 4.82E+02 NCOPC NCOPC 6.93E+02 NCOPC NCOPC 6.60E+02 NCOPC
1,2-Dichloroethane NCOPC 2.89E+02 NCOPC NCOPC 4.15E+02 NCOPC NCOPC 3.95E+02 NCOPC
1,2-Dichloroethene (total) NCOPC 1.95E+02 NCOPC NCOPC 2.81E+02 NCOPC NCOPC 2.67E+02 NCOPC
Benzene 4.53E+01 2.71E+02 1.67E-01 2.03E+01 3.90E+02 5.22E-02 NCOPC 3.71E+02 NCOPC
Chlorobenzene 1.08E+02 4.97E+02 2.17E-01 1.71E+02 7.14E+02 2.39E-01 NCOPC 6.80E+02 NCOPC
Chloroform NCOPC 1.55E+02 NCOPC NCOPC 2.22E+02 NCOPC NCOPC 2.11E+02 NCOPC
Dichloromethane NCOPC 1.43E+02 NCOPC 2.87E+01 2.06E+02 1.39E-01 NCOPC 1.96E+02 NCOPC
Ethylbenzene 2.59E+02 4.27E+02 6.07E-01 2.42E+02 6.14E+02 3.94E-01 NCOPC 5.84E+02 NCOPC
Hexane NCOPC 3.77E+01 NCOPC NCOPC 5.42E+01 NCOPC NCOPC 5.15E+01 NCOPC
Tetrachloroethene 1.80E+00 1.46E+02 1.23E-02 1.82E+00 2.11E+02 8.63E-03 NCOPC 2.00E+02 NCOPC
Toluene 3.27E+01 3.14E+02 1.04E-01 NCOPC 4.52E+02 NCOPC NCOPC 4.30E+02 NCOPC
Trichloroethene NCOPC 1.49E+02 NCOPC NCOPC 2.15E+02 NCOPC NCOPC 2.04E+02 NCOPC
Xylenes, Total 1.26E+03 4.42E+02 2.85E+00 1.29E+03 6.35E+02 2.03E+00 NCOPC 6.04E+02 NCOPC
SVOCs
1,2,4-Trichlorobenzene 4.70E+00 1.85E+03 2.53E-03 8.58E+01 2.66E+03 3.22E-02 NCOPC 2.53E+03 NCOPC
1,2-Dichlorobenzene NCOPC 8.29E+02 NCOPC 1.25E+02 1.19E+03 1.05E-01 NCOPC 1.13E+03 NCOPC
1,4-Dichlorobenzene 8.99E+00 7.33E+02 1.23E-02 6.23E+01 1.05E+03 5.91E-02 NCOPC 1.00E+03 NCOPC
2-Chlorophenol NCOPC 1.27E+04 NCOPC NCOPC 1.82E+04 NCOPC NCOPC 1.74E+04 NCOPC
2-Methylnaphthalene 6.09E+00 4.92E+03 1.24E-03 5.29E+01 7.07E+03 7.48E-03 NCOPC 6.72E+03 NCOPC
bis(2-Chloroethyl)ether NCOPC 1.87E+03 NCOPC 2.10E+00 2.68E+03 7.83E-04 NCOPC 2.55E+03 NCOPC
Naphthalene NCOPC 3.78E+03 NCOPC 1.20E+01 5.44E+03 2.21E-03 NCOPC 5.17E+03 NCOPC
Nitrobenzene NCOPC 4.66E+03 NCOPC 1.10E+01 6.70E+03 1.64E-03 NCOPC 6.37E+03 NCOPC

See notes on last page
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Page 25 of 30TABLE L-14
OUTDOOR AIR CONCENTRATIONS - CON
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC (a)

Volatilization 
Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 4.73E+02 NCOPC NCOPC 4.25E+02 NCOPC NCOPC 4.40E+02 NCOPC
NCOPC 2.83E+02 NCOPC NCOPC 2.54E+02 NCOPC NCOPC 2.64E+02 NCOPC
NCOPC 1.91E+02 NCOPC NCOPC 1.72E+02 NCOPC NCOPC 1.78E+02 NCOPC
8.06E-01 2.66E+02 3.03E-03 NCOPC 2.39E+02 NCOPC 3.73E-01 2.48E+02 1.51E-03
NCOPC 4.87E+02 NCOPC 7.12E+00 4.37E+02 1.63E-02 NCOPC 4.54E+02 NCOPC

1.17E+00 1.52E+02 7.72E-03 NCOPC 1.36E+02 NCOPC NCOPC 1.41E+02 NCOPC
NCOPC 1.40E+02 NCOPC NCOPC 1.26E+02 NCOPC NCOPC 1.31E+02 NCOPC
NCOPC 4.18E+02 NCOPC NCOPC 3.76E+02 NCOPC NCOPC 3.90E+02 NCOPC

4.30E+01 3.69E+01 1.16E+00 NCOPC 3.32E+01 NCOPC NCOPC 3.44E+01 NCOPC
6.15E+00 1.44E+02 4.28E-02 NCOPC 1.29E+02 NCOPC 1.01E+00 1.34E+02 7.52E-03
NCOPC 3.08E+02 NCOPC NCOPC 2.77E+02 NCOPC NCOPC 2.87E+02 NCOPC
6.17E-02 1.46E+02 4.22E-04 NCOPC 1.31E+02 NCOPC 5.06E-02 1.36E+02 3.71E-04
3.68E+01 4.33E+02 8.51E-02 1.63E+01 3.89E+02 4.19E-02 1.39E+01 4.03E+02 3.44E-02

NCOPC 1.82E+03 NCOPC NCOPC 1.63E+03 NCOPC NCOPC 1.69E+03 NCOPC
NCOPC 8.12E+02 NCOPC NCOPC 7.30E+02 NCOPC NCOPC 7.57E+02 NCOPC

8.83E+00 7.18E+02 1.23E-02 9.31E-01 6.45E+02 1.44E-03 NCOPC 6.69E+02 NCOPC
NCOPC 1.24E+04 NCOPC NCOPC 1.12E+04 NCOPC NCOPC 1.16E+04 NCOPC
NCOPC 4.82E+03 NCOPC NCOPC 4.33E+03 NCOPC NCOPC 4.49E+03 NCOPC
NCOPC 1.83E+03 NCOPC NCOPC 1.64E+03 NCOPC NCOPC 1.70E+03 NCOPC
NCOPC 3.71E+03 NCOPC NCOPC 3.33E+03 NCOPC NCOPC 3.45E+03 NCOPC
NCOPC 4.57E+03 NCOPC NCOPC 4.10E+03 NCOPC NCOPC 4.25E+03 NCOPC

See notes on last page
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Page 26 of 30TABLE L-14
OUTDOOR AIR CONCENTRATIONS - CON
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

VOCs
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Hexane
Tetrachloroethene
Toluene
Trichloroethene
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)
Combined 

Soil EPC (a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

Combined 
Soil EPC 

(a)
Volatilization 

Factor (b)

Concentration 
in Excavation 

Air (c)

(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 4.09E+02 NCOPC 9.50E+00 4.65E+02 2.05E-02 NCOPC 8.75E+02 NCOPC
NCOPC 2.45E+02 NCOPC 1.67E+01 2.78E+02 5.99E-02 NCOPC 5.24E+02 NCOPC
NCOPC 1.66E+02 NCOPC 5.73E+00 1.88E+02 3.05E-02 NCOPC 3.54E+02 NCOPC
6.34E-02 2.30E+02 2.75E-04 2.62E+01 2.61E+02 1.00E-01 6.55E+00 4.92E+02 1.33E-02
NCOPC 4.22E+02 NCOPC 2.33E+02 4.79E+02 4.87E-01 3.98E+02 9.01E+02 4.41E-01
NCOPC 1.31E+02 NCOPC 2.65E+00 1.49E+02 1.78E-02 NCOPC 2.80E+02 NCOPC
NCOPC 1.22E+02 NCOPC NCOPC 1.38E+02 NCOPC 1.03E+01 2.60E+02 3.97E-02
NCOPC 3.62E+02 NCOPC NCOPC 4.11E+02 NCOPC 2.12E+02 7.74E+02 2.73E-01
NCOPC 3.20E+01 NCOPC NCOPC 3.63E+01 NCOPC NCOPC 6.83E+01 NCOPC
2.70E-01 1.24E+02 2.17E-03 2.25E+02 1.41E+02 1.59E+00 9.53E+00 2.66E+02 3.59E-02
2.89E+01 2.67E+02 1.08E-01 1.78E+02 3.03E+02 5.89E-01 8.77E+02 5.70E+02 1.54E+00
1.67E-02 1.27E+02 1.32E-04 2.53E+02 1.44E+02 1.76E+00 3.02E+01 2.71E+02 1.11E-01
4.24E+01 3.75E+02 1.13E-01 4.53E+01 4.25E+02 1.07E-01 1.24E+03 8.01E+02 1.55E+00

NCOPC 1.57E+03 NCOPC 4.70E+01 1.78E+03 2.64E-02 2.17E+01 3.36E+03 6.44E-03
NCOPC 7.03E+02 NCOPC NCOPC 7.98E+02 NCOPC NCOPC 1.50E+03 NCOPC
NCOPC 6.22E+02 NCOPC 8.73E+00 7.06E+02 1.24E-02 7.07E+01 1.33E+03 5.32E-02
NCOPC 1.08E+04 NCOPC 1.12E+02 1.22E+04 9.13E-03 NCOPC 2.30E+04 NCOPC
NCOPC 4.17E+03 NCOPC NCOPC 4.74E+03 NCOPC NCOPC 8.92E+03 NCOPC
NCOPC 1.58E+03 NCOPC NCOPC 1.80E+03 NCOPC NCOPC 3.38E+03 NCOPC
NCOPC 3.21E+03 NCOPC 3.47E+01 3.64E+03 9.53E-03 1.40E+01 6.86E+03 2.04E-03
NCOPC 3.95E+03 NCOPC 2.54E+01 4.49E+03 5.65E-03 NCOPC 8.45E+03 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a molecular weight less than 200 g/mol. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Volatilization Factor (VF) calculated in Table L-8.
(c) Excavation air concentration = combined soil EPC/VF.
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TABLE L-15
OUTDOOR AIR CONCENTRATIONS -ON-SITE WORKER AND TRESPASSING TEENAGER (RME & MLE) NVOCs FROM SURFACE SOIL TO OUTDOOR AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Surface Soil 

EPC (a)

Particulate 
Emission 
Factor (b)

Concentratio
n in Outdoor 

Air (c)
Surface Soil 

EPC (a)

Particulate 
Emission 
Factor (b)

Concentratio
n in Outdoor 

Air (c)

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

SVOCs
1,2,4-Trichlorobenzene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
2,4,6-Trichlorophenol NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Benzo(a)anthracene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC 1.37E+00 9.08E+08 1.51E-09
Benzo(a)pyrene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 3.69E-01 3.62E+09 1.02E-10 1.27E+00 9.08E+08 1.40E-09
Benzo(b)fluoranthene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC 1.23E+00 9.08E+08 1.35E-09
Dibenzo(a,h)anthracene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Pesticides
4,4'-DDT NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
beta-BHC NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
delta-BHC NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Dieldrin 1.80E-01 9.24E+09 1.95E-11 NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
gamma-BHC (Lindane) NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Heptachlor NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Herbicides
Pentachlorophenol 9.30E+00 9.24E+09 1.01E-09 4.80E+02 1.30E+10 3.68E-08 NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
PCBs

PCBs, Total 1.08E+01 9.24E+09 1.17E-09 7.09E+02 1.30E+10 5.44E-08 7.02E+00 3.62E+09 1.94E-09 9.25E-01 9.08E+08 1.02E-09
Dioxin
Dioxin TEQ-HH 6.77E-03 9.24E+09 7.33E-13 5.15E-02 1.30E+10 3.95E-12 NCOPC 3.62E+09 NCOPC 2.09E-03 9.08E+08 2.30E-12
Metals
Antimony NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Arsenic NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 1.50E+01 3.62E+09 4.14E-09 5.75E+01 9.08E+08 6.33E-08
Cadmium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Chromium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Manganese NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 1.03E+03 3.62E+09 2.83E-07 NCOPC 9.08E+08 NCOPC
Mercury NCOPC 9.24E+09 NCOPC 1.80E+02 1.30E+10 1.38E-08 NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Vanadium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 1.40E+02 3.62E+09 3.86E-08 NCOPC 9.08E+08 NCOPC

See notes on last page.
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TABLE L-15
OUTDOOR AIR CONCENTRA
HUMAN HEALTH RISK ASSE
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

SVOCs
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Pesticides
4,4'-DDT
beta-BHC
delta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicides
Pentachlorophenol
PCBs

PCBs, Total
Dioxin
Dioxin TEQ-HH
Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury
Vanadium

Surface Soil 
EPC (a)

Particulate 
Emission 
Factor (b)

Concentratio
n in Outdoor 

Air (c)

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Surface 

Soil EPC (a)

Particulate 
Emission Factor 

(b)

Concentration 
in Outdoor Air 

(c)
(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 3.60E+01 2.16E+09 1.66E-08
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 8.20E+00 2.16E+09 3.79E-09
NCOPC 1.13E+09 NCOPC 2.04E+00 7.89E+09 2.59E-10 8.00E+00 2.16E+09 3.70E-09

1.73E+00 1.13E+09 1.53E-09 2.06E+00 7.89E+09 2.61E-10 5.40E+00 2.16E+09 2.50E-09
NCOPC 1.13E+09 NCOPC 2.35E+00 7.89E+09 2.98E-10 6.60E+00 2.16E+09 3.05E-09
2.71E-01 1.13E+09 2.40E-10 1.72E-01 7.89E+09 2.18E-11 1.80E+00 2.16E+09 8.32E-10

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 1.60E+01 2.16E+09 7.40E-09
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 2.60E+01 2.16E+09 1.20E-08
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 7.40E-01 2.16E+09 3.42E-10
NCOPC 1.13E+09 NCOPC 8.34E-02 7.89E+09 1.06E-11 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 7.50E+00 2.16E+09 3.47E-09
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 1.50E+00 2.16E+09 6.94E-10

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 4.40E+02 2.16E+09 2.03E-07

2.43E+00 1.13E+09 2.15E-09 6.07E+00 7.89E+09 7.69E-10 1.01E+03 2.16E+09 4.66E-07

1.25E-03 1.13E+09 1.11E-12 3.70E-03 7.89E+09 4.69E-13 NCOPC 2.16E+09 NCOPC

NCOPC 1.13E+09 NCOPC 8.01E+00 7.89E+09 1.01E-09 NCOPC 2.16E+09 NCOPC
1.00E+02 1.13E+09 8.86E-08 1.40E+01 7.89E+09 1.78E-09 NCOPC 2.16E+09 NCOPC
9.22E+01 1.13E+09 8.17E-08 3.65E+03 7.89E+09 4.63E-07 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 3.30E+02 7.89E+09 4.18E-08 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 6.67E+02 7.89E+09 8.45E-08 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 6.70E+01 7.89E+09 8.48E-09 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC NCOPC 2.16E+09 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
NVOC - Non Volatile Organic Compound; those with Henry's Law Constant less than 10 -5 atm-m3/mol or a molecular weight greater than 200 g/mol. 
SVOCs - Semivolatile Organic Compounds.
PCB - Polychlorinated Biphenyl. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Particulate Emission Factor (PEF) calculated in Table L-2.
(c) Outdoor air concentration = surface soil EPC/VF.
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Page 29 of 30TABLE L-16
OUTDOOR AIR CONCENTRATIONS -ON-SITE WORKER AND TRESPASSING TEENAGER (RME & MLE) NVOCs FROM SURFACE SOIL TO OUTDOOR AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Surface Soil 

EPC (a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Surface Soil 

EPC (a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
Constituent (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

SVOCs
1,2,4-Trichlorobenzene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
2,4,6-Trichlorophenol NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Benzo(a)anthracene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC 5.31E-01 9.08E+08 5.84E-10
Benzo(a)pyrene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 2.40E-01 3.62E+09 6.62E-11 5.03E-01 9.08E+08 5.54E-10
Benzo(b)fluoranthene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC 4.86E-01 9.08E+08 5.35E-10
Dibenzo(a,h)anthracene NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Pesticides
4,4'-DDT NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
beta-BHC NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
delta-BHC NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Dieldrin 1.80E-01 9.24E+09 1.95E-11 NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
gamma-BHC (Lindane) NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Heptachlor NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Herbicides
Pentachlorophenol 2.30E+00 9.24E+09 2.49E-10 1.24E+02 1.30E+10 9.51E-09 NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
PCBs

PCBs, Total 5.41E+00 9.24E+09 5.86E-10 7.09E+02 1.30E+10 5.44E-08 2.38E+00 3.62E+09 6.56E-10 4.34E-01 9.08E+08 4.78E-10
Dioxin
Dioxin TEQ-HH 3.42E-03 9.24E+09 3.70E-13 5.15E-02 1.30E+10 3.95E-12 NCOPC 3.62E+09 NCOPC 3.73E-04 9.08E+08 4.10E-13
Metals
Antimony NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Arsenic NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 1.13E+01 3.62E+09 3.12E-09 9.53E+00 9.08E+08 1.05E-08
Cadmium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Chromium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Manganese NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 4.50E+02 3.62E+09 1.24E-07 NCOPC 9.08E+08 NCOPC
Mercury NCOPC 9.24E+09 NCOPC 6.10E+01 1.30E+10 4.68E-09 NCOPC 3.62E+09 NCOPC NCOPC 9.08E+08 NCOPC
Vanadium NCOPC 9.24E+09 NCOPC NCOPC 1.30E+10 NCOPC 4.65E+01 3.62E+09 1.28E-08 NCOPC 9.08E+08 NCOPC

See notes on last page.
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Page 30 of 30TABLE L-16
OUTDOOR AIR CONCENT
HUMAN HEALTH RISK AS
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent

SVOCs
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Pesticides
4,4'-DDT
beta-BHC
delta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor
Herbicides
Pentachlorophenol
PCBs

PCBs, Total
Dioxin
Dioxin TEQ-HH
Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury
Vanadium

Surface Soil 
EPC (a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)

Surface 
Soil EPC 

(a)

Particulate 
Emission 
Factor (b)

Concentration 
in Outdoor Air 

(c)
(mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3) (mg/kg) (m3/kg) (mg/m3)

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 3.60E+01 2.16E+09 1.66E-08
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 8.20E+00 2.16E+09 3.79E-09
NCOPC 1.13E+09 NCOPC 4.56E-01 7.89E+09 5.78E-11 4.05E+00 2.16E+09 1.87E-09
6.98E-01 1.13E+09 6.18E-10 4.44E-01 7.89E+09 5.62E-11 2.77E+00 2.16E+09 1.28E-09
NCOPC 1.13E+09 NCOPC 4.97E-01 7.89E+09 6.30E-11 3.42E+00 2.16E+09 1.58E-09
1.85E-01 1.13E+09 1.64E-10 1.03E-01 7.89E+09 1.30E-11 1.80E+00 2.16E+09 8.32E-10

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 8.01E+00 2.16E+09 3.70E-09
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 1.30E+01 2.16E+09 6.01E-09
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 7.40E-01 2.16E+09 3.42E-10
NCOPC 1.13E+09 NCOPC 4.64E-02 7.89E+09 5.88E-12 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 7.50E+00 2.16E+09 3.47E-09
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 1.50E+00 2.16E+09 6.94E-10

NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC 1.47E+02 2.16E+09 6.78E-08

8.99E-01 1.13E+09 7.96E-10 2.38E+00 7.89E+09 3.01E-10 5.04E+02 2.16E+09 2.33E-07

3.37E-04 1.13E+09 2.99E-13 5.55E-04 7.89E+09 7.03E-14 NCOPC 2.16E+09 NCOPC

NCOPC 1.13E+09 NCOPC 4.15E+00 7.89E+09 5.26E-10 NCOPC 2.16E+09 NCOPC
1.38E+01 1.13E+09 1.22E-08 8.29E+00 7.89E+09 1.05E-09 NCOPC 2.16E+09 NCOPC
9.99E+00 1.13E+09 8.85E-09 3.39E+02 7.89E+09 4.29E-08 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 6.00E+01 7.89E+09 7.60E-09 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 5.29E+02 7.89E+09 6.71E-08 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC 6.63E+00 7.89E+09 8.39E-10 NCOPC 2.16E+09 NCOPC
NCOPC 1.13E+09 NCOPC NCOPC 7.89E+09 NCOPC NCOPC 2.16E+09 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
NVOC - Non Volatile Organic Compound; those with Henry's Law Constant less than 10 -5 atm-m3/mol or a molecular weight greater than 200 g/mol. 
SVOCs - Semivolatile Organic Compounds.
PCB - Polychlorinated Biphenyl. 
(a) Exposure Point Concentration (EPC) selected in Appendix I, Table 3-2.
(b) Particulate Emission Factor (PEF) calculated in Table L-2.
(c) Outdoor air concentration = surface soil EPC/VF.
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This site is maintained and operated through an interagency Agreement between the EPA/OSRTI and Oak Ridge National Laboratory. For questions or comments please contact Dave Crawford in EPA/OSRTI. 

SSG Home SSG Search 

Soil Screening Guidance for Chemicals 

Equation Values for Inhalation of Fugitive Dust 

Particulate Emission Factor Parameter   Value   Noncarcinogenic Parameter   Value   Carcinogenic Parameter   Value

Surface Area (acres) 30.0 Target Hazard Quotient (unitless) 1 Target Risk (unitless) 1.0E-6

City (climate zone)   Chicago(VII) Exposure Duration (yr) 30 Exposure Duration (yr) 30

Q/C (g/m2-s per kg/m3) 53.75474 Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 350

Fraction of vegetative cover (unitless) .9 Average Lifetime (yr) 70

Mean annual windspeed (m/s) 4.3

Equivalent threshold value of  
windspeed at 7m (m/s)

11.32

Function dependent on Um/Ut (unitless) .101

Soil Screening Levels for Inhalation of Fugitive Dust (mg/kg) 

Analyte Cas Number    
Inhalation  

RfC 

Inhalation 
Unit 
Risk 

Particulate  
Emission  

Factor 
Noncarcinogenic Carcinogenic 

Dieldrin 60571 4.6E-03 a 9.71E+09 5.14E+03 

Waste and Cleanup Risk Assessment
Last updated on Wednesday, March 26th, 2008.

http://rais.ornl.gov/cgi-bin/epa/ssl2.cgi

Page 1 of 1Databases and Tools | Waste and Cleanup Risk Assessment | OSWER | USEPA

3/26/2008http://rais.ornl.gov/cgi-bin/epa/ssl2.cgi



You are here: EPA Home OSWER Waste and Cleanup Risk Assessment Databases and Tools Soil Screening Guidance for Chemicals (SSG)  
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This site is maintained and operated through an interagency Agreement between the EPA/OSRTI and Oak Ridge National Laboratory. For questions or comments please contact Dave Crawford in EPA/OSRTI. 

SSG Home SSG Search 

Soil Screening Guidance for Chemicals 

Equation Values for Inhalation of Volatiles 

Volatilization Factor Parameter   Value   
Soil Saturation 
Concentration Parameter   

Value   Noncarcinogenic Parameter   Value   Carcinogenic Parameter   Valu

Surface Area (acres) 30.0 Target Hazard Quotient (unitless) 1 Target Risk (unitless) 1.0E-6

City (climate zone)   Chicago(VII) Exposure Duration (yr) 30 Exposure Duration (yr) 30

Q/C (g/m2-s per kg/m3) 53.75474 Exposure Frequency (day/yr) 350 Exposure Frequency (day/yr) 350

Fraction organic carbon (unitless) 0.006 Fraction organic carbon (unitless) 0.006 Average Lifetime (yr) 70

Dry soil bulk density (g/cm3) 1.66 Dry soil bulk density (g/cm3) 1.66

Soil particle density (g/cm3) 2.656 Soil particle density (g/cm3) 2.656

Water-filled soil porosity (Lwater/Lsoil) 0.053 Water-filled soil porosity (Lwater/Lsoil) 0.053

Exposure interval (s) 7.88e8

Soil Screening Levels for Inhalation of Volatiles (mg/kg) 

Analyte Cas Number    
Inhalation 

RfC    

Inhalation    
Unit    
Risk    

Volatilization    
Factor    

Soil    
Saturation    

Concentration    
Noncarcinogenic     Carcinogenic     

Benzene 71432 3.0E-02 a 7.8E-06 a 1.2E+03 7.5E+02 3.7E+01 3.7E-01 

Chlorobenzene 108907 2.0E-02 b,c 2.9E+03 6.5E+02 6.0E+01 

Waste and Cleanup Risk Assessment
Last updated on Wednesday, March 26th, 2008.

http://rais.ornl.gov/cgi-bin/epa/ssl2.cgi

Page 1 of 1Databases and Tools | Waste and Cleanup Risk Assessment | OSWER | USEPA

3/26/2008http://rais.ornl.gov/cgi-bin/epa/ssl2.cgi
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Appendix M 

Calculation of Exposure Point Concentrations (EPCs) for the Groundwater to Outdoor Air Pathway 

Outdoor air concentrations resulting from migration of volatile constituents of potential concern (COPC) from 
underlying groundwater to outdoor air were predicted based on the method recommended by the American 
Society for Testing and Materials in ASTM E 2081 Standard Provisional Guide for Risk-Based Corrective 
Action (ASTM, 2000).  Calculations were completed using ENSR developed spreadsheets and were verified 
using the RBCA Tool Kit for Chemical Releases software, Version 1.3a, designed by Groundwater Services, 
Inc. (2001) to implement the calculations recommended in ASTM E 2081.  The output from the software for 
benzene in well AA-CLAY-2 are attached to the end of this attachment to show that the spreadsheet 
calculations match the software calculations.  The goal of the approach recommended in ASTM E 2081 is to 
estimate potential impacts of volatile constituents migrating from groundwater to the outdoor air breathing 
zone.  Volatile Organic Compounds (VOCs) have been defined as constituents with Henry’s Law Constants 
greater than 10-5 atm-m3/mol and a molecular weight less than 200 g/mol (USEPA, 2004a). 

The approach recommended in ASTM E 2081 for predicting migration of COPC vapors from groundwater 
and to outdoor air is a simple one in which the relationships between dissolved groundwater concentrations 
and outdoor air are represented by a chemical-specific volatilization factor, and is dependent upon the 
following assumptions:   

 The concentration of dissolved constituents in groundwater remains constant over time (i.e., serves 
as an infinite source of volatile constituents).   

 The soil vapor concentrations of volatile constituents reach immediate equilibrium with the dissolved 
concentration of these same constituents in groundwater.   

 There is no loss of constituent (through biodegradation, or other loss mechanism) as the volatile 
constituent migrates, via diffusion, to the ground surface.   

 Air dispersion of volatile constituents within the breathing zone is predicted through the use of a box 
model resulting in steady, well mixed atmospheric dispersion of volatile constituents as they rise 
into the breathing zone, as presented below (ASTM, 2000): 

 

Equations for the implementation of ASTM E 2081 are presented on the attached tables.   

Table M-1 presents the constituent-specific properties used in the calculations, obtained from the Risk 
Assessment Information System (RAIS, 2008), Toxicity and Chemical-Specific Factors Data Base (URL: 
[http://risk.lsd.ornl.gov/index.shtml).  Table M-2 presents the soil and hydrogeology properties used in the 
calculations, as described below: 

 While limited geotechnical soil parameter data are available (see Table 6-3 and Appendix N of the 
RI, URS, 2009), the data are not available for all Sites and the samples were collected from greater 
than 20 feet bgs.  Therefore, default soil parameters for sand were used, due to the presence of fill 
in the area, as noted on the boring logs presented in Appendix B of the RI (URS, 2009).  The soil 
parameters for sand were obtained from the User’s Guide for the USEPA version of the Johnson 
and Ettinger Model (USEPA, 2004b). 

 
  October 2009 
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 Depth to groundwater represents the average of depth to groundwater measurements based on 
data presented in Table 4-5 of the Remedial Investigation (URS, 2908).  For alluvial aquifer 
locations (AA) depth to water is assumed to be 5 feet above the first sample.  Therefore, 5 feet was 
subtracted from the sample depth. 

 The thickness of the vadose zone was calculated as the depth to groundwater minus the thickness 
of the capillary fringe. The capillary fringe was assumed to be 17 cm, the default thickness for sand 
(USEPA, 2004b). 

 As shown on Table M-2, the mean annual wind speed at a height of 7 meters measured at the St. 
Louis International Airport between 1951 and 1980 (Ruffner, 1985) was scaled to the wind speed at 
2 meters using a standard equation (USEPA, 2000).  The scaled wind speed used in the model is 
356 cm/second.  The model requires the use of wind speed at breathing height (about 6 feet, or 2 
meters). 

 Width source zone (i.e., groundwater plume) was estimated as the distance from each well to the 
Mississippi River, where the plume ends.   

Diffusion coefficients are calculated in the following tables: 

 Table M-3:  Effective Diffusion Coefficient through Capillary Fringe 

 Table M-4:  Effective Diffusion Coefficient in Soil Based on Vapor-Phase Concentration 

 Table M-5:  Effective Diffusion Coefficient between Groundwater and Soil Surface 

Volatilization factors for groundwater to outdoor air are calculated in Table M-6.  Table M-7 presents the 
calculation of outdoor air EPCs for the RME scenario and Table M-8 presents the calculation of outdoor air 
EPCs for the MLE scenario. 
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TABLE M-1
CONSTITUENT-SPECIFIC PROPERTIES (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 1 of 35

Constituent
Dair

(cm2/s)

Dwat

(cm2/s)

 H
(unitless)

VOCs

1,1,1-Trichloroethane 7.80E-02 8.80E-06 7.03E-01

1,1,2-Trichloroethane 7.80E-02 8.80E-06 3.37E-02

1,1-Dichloroethane 7.42E-02 1.05E-05 2.30E-01

1,1-Dichloroethylene 9.00E-02 1.04E-05 1.07E+00

1,2-Dichloroethane 1.04E-01 9.90E-06 4.82E-02

1,2-Dichloroethene (total) 7.07E-02 1.19E-05 1.67E-01

1,2-Dichloropropane 7.82E-02 8.73E-06 1.15E-01

2-Butanone 8.08E-02 9.80E-06 2.33E-03

4-Methyl-2-pentanone 7.50E-02 7.80E-06 5.64E-03

Acetone 1.24E-01 1.14E-05 1.62E-03

Benzene 8.80E-02 9.80E-06 2.27E-01

Chlorobenzene 7.30E-02 8.70E-06 1.27E-01

Chloroethane 2.71E-01 1.15E-05 4.54E-01

Chloroform 1.04E-01 1.00E-05 1.50E-01

Chloromethane 1.26E-01 6.50E-06 3.61E-01

Dichloromethane 1.01E-01 1.17E-05 1.33E-01

Ethylbenzene 7.50E-02 7.80E-06 3.22E-01

Tetrachloroethene 7.20E-02 8.20E-06 7.24E-01

Toluene 8.70E-02 8.60E-06 2.71E-01

Trichloroethene 7.90E-02 9.10E-06 4.03E-01

Vinyl chloride 1.06E-01 1.23E-06 1.14E+00

Xylenes, Total 7.14E-02 9.34E-06 2.71E-01

SVOCs

1,2,4-Trichlorobenzene 3.00E-02 8.23E-06 5.81E-02

1,2-Dichlorobenzene 6.90E-02 7.90E-06 7.85E-02

1,4-Dichlorobenzene 6.90E-02 7.90E-06 9.85E-02

2-Chlorophenol 5.01E-02 9.46E-06 4.58E-04

2-Methylnaphthalene 4.80E-02 7.84E-06 2.12E-02

bis(2-Chloroethyl)ether 6.92E-02 7.53E-06 6.95E-04

Naphthalene 5.90E-02 7.50E-06 1.80E-02

Nitrobenzene 7.60E-02 8.60E-06 9.81E-04

Notes:
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol 
           and a molecular weight less than 200 g/mol. 
(a) Chemical properties obtained from Risk Assessment Information System (RAIS). 
      Toxicity and Chemical-Specific Factors Data Base. URL: <http://risk.lsd.ornl.gov/index.shtml>.
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TABLE M-2
SOIL AND HYDROGEOLOGIC PROPERTIES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 2 of 35

Parameter Definition Units

O - AA-
CLAY-2-

22
O - GM-

19A
O - SA2-
MW-4-S

O - SA-O-
3

O North - 
Leach O-

1

Q 
Central - 
SA-Q-6

Q North - 
SA-Q-1

Q North - 
Leach Q-

1

Q South -
AA-Q-6-

24
R - AA-R-

1-28 R - B-22A R - B-24A R - B-25A R - B-28A

R - 
Leach R-

1
S - SA-S-

1 Source

Soil Type none Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand Sand

Site-specific.  Boring logs for SA-O-3, SA-Q-6, SA-Q-8, 
SA-Q-1, SA-S-1, LEACH-O-1, LEACH-Q-1, LEACH-R-
1.  Boring logs not available for the remaining wells.  
However, the area is predominantly fill and sand is a 
conservative estimate based on fill.

hcap Thickness of capillary fringe cm 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 USEPA, 2004, Table 10

hv
Thickness of vadose zone (LGW - 
hcap)

cm 501 413 362 490 423 554 623 241 562 684 464 336 607 529 492 442
Calculated

LGW Depth to groundwater (hcap + hv) ft 17 14 12 17 14 19 21 8 19 23 16 12 20 18 17 15

LGW Depth to groundwater (hcap + hv) cm 518 430 379 507 440 571 640 258 579 701 481 353 624 546 509 459

Uair
Ambient air velocity in mixing 
zone cm/s 356 356 356 356 356 356 356 356 356 356 356 356 356 356 356 356 (a)

W Width of source-zone area cm 54,329 58,323 49,783 59,206 77,644 11,276 21,726 28,028 40,352 4,661 11,243 8,925 25,774 7,433 14,218 49,160
Measured distance from well to Mississippi River

air Ambient air mixing zone height cm 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 (6 feet)

acap
Volumetric air content in capillary 
fringe soils  (T - wcap)

cm3-air/cm3-soil 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122 0.122
Calculated

as 
Volumetric air content in vadose 
zone soils  (T - ws)

cm3-air/cm3-soil 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322 0.322
Calculated

T Total soil porosity cm3/cm3-soil 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 USEPA, 2004, Table 10

wcap
Volumetric water content in 
capillary fringe soils cm3-H20/cm3-soil 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253 0.253

USEPA, 2004, Table 10

ws
Volumetric water content in 
vadose zone soils cm3-H2O/cm3-soi 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 0.053 USEPA, 2004, Table 10

S Soil bulk density g-soil/cm3-soil 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 USEPA, 2004, Table 4
Notes:
ASTM, 2000.  Standard Guide for Risk Based Corrective Action.  ASTM Designation:  E 2081-00 (Reapproved 2004).  American Society for Testing and Material
USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.
(a) Value is based on a value of 4.3 m/s measured at St. Louis International Airport at a height of 7 m.  (James A. Ruffner, 1985.  Climate of the States: National Oceanic and Atmospheric  
       Administration Narrative Summaries, Tables and Maps for Each State with Overview of State Climatologist Programs, Third Edition, Gale Research company, Detroit.
       Means for period 1951-1980.)  Using the standard conversion equation, (Wind Speed at 2 m) = (Wind Speed at 7 m) * (2/7)^P, where P = 0.15.  (USEPA.  2000.  Meteorological Monitoring 
       Guidance for Regulatory Modeling Applications. United States Environmental Protection Agency, Office of Air Quality Planning and Standards.  Research Triangle Park, NC 27711. 
       February 2000 EPA-454/R-99-005). 

Average depth to groundwater measurement based on 
data presented in Table 4-5 of the Remedial 
Investigation (URS, 2008).  For alluvial aquifer locations 
(AA) depth to water is assumed to be 5 feet above the 
first sample.  Therefore, 5 feet was subtracted from the 
sample depth.
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TABLE M-3
EFFECTIVE DIFFUSION COEFFICIENT THROUGH CAPILLARY FRINGE (Deffcap)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 3 of 35

Deffcap [cm2/s] = [Dair  x  (qacap3.33/qT2)] + [(Dwat /H)  x  (qwcap3.33/qT2)] (ASTM, 2000)

Constituent Dair acap T Dwat H wcap Deffcap

(cm2/s)
(cm3-air / cm3-

soil)
(cm3 / cm3-soil) (cm2/s) (unitless) (cm3-H2O / cm3-

soil)
(cm2/s)

VOCs
1,1,1-Trichloroethane 7.80E-02 1.22E-01 3.75E-01 8.80E-06 7.03E-01 2.53E-01 5.04E-04
1,1,2-Trichloroethane 7.80E-02 1.22E-01 3.75E-01 8.80E-06 3.37E-02 2.53E-01 5.22E-04
1,1-Dichloroethane 7.42E-02 1.22E-01 3.75E-01 1.05E-05 2.30E-01 2.53E-01 4.82E-04
1,1-Dichloroethylene 9.00E-02 1.22E-01 3.75E-01 1.04E-05 1.07E+00 2.53E-01 5.81E-04
1,2-Dichloroethane 1.04E-01 1.22E-01 3.75E-01 9.90E-06 4.82E-02 2.53E-01 6.86E-04
1,2-Dichloroethene (total) 7.07E-02 1.22E-01 3.75E-01 1.19E-05 1.67E-01 2.53E-01 4.61E-04
1,2-Dichloropropane 7.82E-02 1.22E-01 3.75E-01 8.73E-06 1.15E-01 2.53E-01 5.10E-04
2-Butanone 8.08E-02 1.22E-01 3.75E-01 9.80E-06 2.33E-03 2.53E-01 8.29E-04
4-Methyl-2-pentanone 7.50E-02 1.22E-01 3.75E-01 7.80E-06 5.64E-03 2.53E-01 5.85E-04
Acetone 1.24E-01 1.22E-01 3.75E-01 1.14E-05 1.62E-03 2.53E-01 1.31E-03
Benzene 8.80E-02 1.22E-01 3.75E-01 9.80E-06 2.27E-01 2.53E-01 5.71E-04
Chlorobenzene 7.30E-02 1.22E-01 3.75E-01 8.70E-06 1.27E-01 2.53E-01 4.76E-04
Chloroethane 2.71E-01 1.22E-01 3.75E-01 1.15E-05 4.54E-01 2.53E-01 1.75E-03
Chloroform 1.04E-01 1.22E-01 3.75E-01 1.00E-05 1.50E-01 2.53E-01 6.76E-04
Chloromethane 1.26E-01 1.22E-01 3.75E-01 6.50E-06 3.61E-01 2.53E-01 8.14E-04
Dichloromethane 1.01E-01 1.22E-01 3.75E-01 1.17E-05 1.33E-01 2.53E-01 6.58E-04
Ethylbenzene 7.50E-02 1.22E-01 3.75E-01 7.80E-06 3.22E-01 2.53E-01 4.85E-04
Tetrachloroethene 7.20E-02 1.22E-01 3.75E-01 8.20E-06 7.24E-01 2.53E-01 4.65E-04
Toluene 8.70E-02 1.22E-01 3.75E-01 8.60E-06 2.71E-01 2.53E-01 5.63E-04
Trichloroethene 7.90E-02 1.22E-01 3.75E-01 9.10E-06 4.03E-01 2.53E-01 5.11E-04
Vinyl chloride 1.06E-01 1.22E-01 3.75E-01 1.23E-06 1.14E+00 2.53E-01 6.84E-04
Xylenes, Total 7.14E-02 1.22E-01 3.75E-01 9.34E-06 2.71E-01 2.53E-01 4.63E-04
SVOCs
1,2,4-Trichlorobenzene 3.00E-02 1.22E-01 3.75E-01 8.23E-06 5.81E-02 2.53E-01 2.04E-04
1,2-Dichlorobenzene 6.90E-02 1.22E-01 3.75E-01 7.90E-06 7.85E-02 2.53E-01 4.52E-04
1,4-Dichlorobenzene 6.90E-02 1.22E-01 3.75E-01 7.90E-06 9.85E-02 2.53E-01 4.51E-04
2-Chlorophenol 5.01E-02 1.22E-01 3.75E-01 9.46E-06 4.58E-04 2.53E-01 1.83E-03
2-Methylnaphthalene 4.80E-02 1.22E-01 3.75E-01 7.84E-06 2.12E-02 2.53E-01 3.37E-04
bis(2-Chloroethyl)ether 6.92E-02 1.22E-01 3.75E-01 7.53E-06 6.95E-04 2.53E-01 1.24E-03
Naphthalene 5.90E-02 1.22E-01 3.75E-01 7.50E-06 1.80E-02 2.53E-01 4.11E-04
Nitrobenzene 7.60E-02 1.22E-01 3.75E-01 8.60E-06 9.81E-04 2.53E-01 1.13E-03

Notes:
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol and a molecular weight less than 200 g/mol. 
Input parameters listed on Tables M-1 and M-2.
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TABLE M-4
EFFECTIVE DIFFUSION COEFFICIENT IN SOIL BASED VAPOR-PHASE CONCENTRATION (DeffS)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 4 of 35

DeffS [cm2/s] = [Dair  x  (qas3.33/qT2)] + [(Dwat /H)  x  (qws3.33/qT2)] ASTM, 2000

Constituent Dair as T Dwat H ws DeffS

(cm2/s)
(cm3-air/ cm3-

soil)
(cm3 / cm3-soil) (cm2/s) (unitless)

(cm3-H2O/ cm3-

soil)
(cm2/s)

VOCs
1,1,1-Trichloroethane 7.80E-02 3.22E-01 3.75E-01 8.80E-06 7.03E-01 5.30E-02 1.27E-02
1,1,2-Trichloroethane 7.80E-02 3.22E-01 3.75E-01 8.80E-06 3.37E-02 5.30E-02 1.27E-02
1,1-Dichloroethane 7.42E-02 3.22E-01 3.75E-01 1.05E-05 2.30E-01 5.30E-02 1.21E-02
1,1-Dichloroethylene 9.00E-02 3.22E-01 3.75E-01 1.04E-05 1.07E+00 5.30E-02 1.47E-02
1,2-Dichloroethane 1.04E-01 3.22E-01 3.75E-01 9.90E-06 4.82E-02 5.30E-02 1.70E-02
1,2-Dichloroethene (total) 7.07E-02 3.22E-01 3.75E-01 1.19E-05 1.67E-01 5.30E-02 1.15E-02
1,2-Dichloropropane 7.82E-02 3.22E-01 3.75E-01 8.73E-06 1.15E-01 5.30E-02 1.28E-02
2-Butanone 8.08E-02 3.22E-01 3.75E-01 9.80E-06 2.33E-03 5.30E-02 1.32E-02
4-Methyl-2-pentanone 7.50E-02 3.22E-01 3.75E-01 7.80E-06 5.64E-03 5.30E-02 1.23E-02
Acetone 1.24E-01 3.22E-01 3.75E-01 1.14E-05 1.62E-03 5.30E-02 2.03E-02
Benzene 8.80E-02 3.22E-01 3.75E-01 9.80E-06 2.27E-01 5.30E-02 1.44E-02
Chlorobenzene 7.30E-02 3.22E-01 3.75E-01 8.70E-06 1.27E-01 5.30E-02 1.19E-02
Chloroethane 2.71E-01 3.22E-01 3.75E-01 1.15E-05 4.54E-01 5.30E-02 4.43E-02
Chloroform 1.04E-01 3.22E-01 3.75E-01 1.00E-05 1.50E-01 5.30E-02 1.70E-02
Chloromethane 1.26E-01 3.22E-01 3.75E-01 6.50E-06 3.61E-01 5.30E-02 2.06E-02
Dichloromethane 1.01E-01 3.22E-01 3.75E-01 1.17E-05 1.33E-01 5.30E-02 1.65E-02
Ethylbenzene 7.50E-02 3.22E-01 3.75E-01 7.80E-06 3.22E-01 5.30E-02 1.23E-02
Tetrachloroethene 7.20E-02 3.22E-01 3.75E-01 8.20E-06 7.24E-01 5.30E-02 1.18E-02
Toluene 8.70E-02 3.22E-01 3.75E-01 8.60E-06 2.71E-01 5.30E-02 1.42E-02
Trichloroethene 7.90E-02 3.22E-01 3.75E-01 9.10E-06 4.03E-01 5.30E-02 1.29E-02
Vinyl chloride 1.06E-01 3.22E-01 3.75E-01 1.23E-06 1.14E+00 5.30E-02 1.73E-02
Xylenes, Total 7.14E-02 3.22E-01 3.75E-01 9.34E-06 2.71E-01 5.30E-02 1.17E-02
SVOCs
1,2,4-Trichlorobenzene 3.00E-02 3.22E-01 3.75E-01 8.23E-06 5.81E-02 5.30E-02 4.90E-03
1,2-Dichlorobenzene 6.90E-02 3.22E-01 3.75E-01 7.90E-06 7.85E-02 5.30E-02 1.13E-02
1,4-Dichlorobenzene 6.90E-02 3.22E-01 3.75E-01 7.90E-06 9.85E-02 5.30E-02 1.13E-02
2-Chlorophenol 5.01E-02 3.22E-01 3.75E-01 9.46E-06 4.58E-04 5.30E-02 8.19E-03
2-Methylnaphthalene 4.80E-02 3.22E-01 3.75E-01 7.84E-06 2.12E-02 5.30E-02 7.84E-03
bis(2-Chloroethyl)ether 6.92E-02 3.22E-01 3.75E-01 7.53E-06 6.95E-04 5.30E-02 1.13E-02
Naphthalene 5.90E-02 3.22E-01 3.75E-01 7.50E-06 1.80E-02 5.30E-02 9.64E-03
Nitrobenzene 7.60E-02 3.22E-01 3.75E-01 8.60E-06 9.81E-04 5.30E-02 1.24E-02

Notes:
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol and a molecular weight less than 200 g/mol. 
Input parameters listed on Tables M-1 and M-2.
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TABLE M-5
EFFECTIVE DIFFUSION COEFFICIENT BETWEEN GROUNDWATER AND SOIL SURFACE (DeffWS)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 5 of 35

Constituent hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

VOCs
1,1,1-Trichloroethane 17 501.16 5.04E-04 1.27E-02 7.09E-03 17 412.77 5.04E-04 1.27E-02 6.50E-03 17 362.17 5.04E-04 1.27E-02 6.10E-03
1,1,2-Trichloroethane 17 501.16 5.22E-04 1.27E-02 7.21E-03 17 412.77 5.22E-04 1.27E-02 6.62E-03 17 362.17 5.22E-04 1.27E-02 6.22E-03
1,1-Dichloroethane 17 501.16 4.82E-04 1.21E-02 6.76E-03 17 412.77 4.82E-04 1.21E-02 6.20E-03 17 362.17 4.82E-04 1.21E-02 5.82E-03
1,1-Dichloroethylene 17 501.16 5.81E-04 1.47E-02 8.18E-03 17 412.77 5.81E-04 1.47E-02 7.50E-03 17 362.17 5.81E-04 1.47E-02 7.04E-03
1,2-Dichloroethane 17 501.16 6.86E-04 1.70E-02 9.54E-03 17 412.77 6.86E-04 1.70E-02 8.76E-03 17 362.17 6.86E-04 1.70E-02 8.22E-03
1,2-Dichloroethene (total) 17 501.16 4.61E-04 1.15E-02 6.46E-03 17 412.77 4.61E-04 1.15E-02 5.92E-03 17 362.17 4.61E-04 1.15E-02 5.56E-03
1,2-Dichloropropane 17 501.16 5.10E-04 1.28E-02 7.14E-03 17 412.77 5.10E-04 1.28E-02 6.55E-03 17 362.17 5.10E-04 1.28E-02 6.15E-03
2-Butanone 17 501.16 8.29E-04 1.32E-02 8.86E-03 17 412.77 8.29E-04 1.32E-02 8.30E-03 17 362.17 8.29E-04 1.32E-02 7.91E-03
4-Methyl-2-pentanone 17 501.16 5.85E-04 1.23E-02 7.41E-03 17 412.77 5.85E-04 1.23E-02 6.85E-03 17 362.17 5.85E-04 1.23E-02 6.47E-03
Acetone 17 501.16 1.31E-03 2.03E-02 1.38E-02 17 412.77 1.31E-03 2.03E-02 1.29E-02 17 362.17 1.31E-03 2.03E-02 1.23E-02
Benzene 17 501.16 5.71E-04 1.44E-02 8.01E-03 17 412.77 5.71E-04 1.44E-02 7.35E-03 17 362.17 5.71E-04 1.44E-02 6.90E-03
Chlorobenzene 17 501.16 4.76E-04 1.19E-02 6.66E-03 17 412.77 4.76E-04 1.19E-02 6.11E-03 17 362.17 4.76E-04 1.19E-02 5.74E-03
Chloroethane 17 501.16 1.75E-03 4.43E-02 2.46E-02 17 412.77 1.75E-03 4.43E-02 2.26E-02 17 362.17 1.75E-03 4.43E-02 2.12E-02
Chloroform 17 501.16 6.76E-04 1.70E-02 9.48E-03 17 412.77 6.76E-04 1.70E-02 8.69E-03 17 362.17 6.76E-04 1.70E-02 8.16E-03
Chloromethane 17 501.16 8.14E-04 2.06E-02 1.15E-02 17 412.77 8.14E-04 2.06E-02 1.05E-02 17 362.17 8.14E-04 2.06E-02 9.85E-03
Dichloromethane 17 501.16 6.58E-04 1.65E-02 9.22E-03 17 412.77 6.58E-04 1.65E-02 8.45E-03 17 362.17 6.58E-04 1.65E-02 7.93E-03
Ethylbenzene 17 501.16 4.85E-04 1.23E-02 6.82E-03 17 412.77 4.85E-04 1.23E-02 6.25E-03 17 362.17 4.85E-04 1.23E-02 5.87E-03
Tetrachloroethene 17 501.16 4.65E-04 1.18E-02 6.55E-03 17 412.77 4.65E-04 1.18E-02 6.00E-03 17 362.17 4.65E-04 1.18E-02 5.63E-03
Toluene 17 501.16 5.63E-04 1.42E-02 7.92E-03 17 412.77 5.63E-04 1.42E-02 7.26E-03 17 362.17 5.63E-04 1.42E-02 6.81E-03
Trichloroethene 17 501.16 5.11E-04 1.29E-02 7.19E-03 17 412.77 5.11E-04 1.29E-02 6.59E-03 17 362.17 5.11E-04 1.29E-02 6.18E-03
Vinyl chloride 17 501.16 6.84E-04 1.73E-02 9.63E-03 17 412.77 6.84E-04 1.73E-02 8.82E-03 17 362.17 6.84E-04 1.73E-02 8.28E-03
Xylenes, Total 17 501.16 4.63E-04 1.17E-02 6.50E-03 17 412.77 4.63E-04 1.17E-02 5.96E-03 17 362.17 4.63E-04 1.17E-02 5.59E-03
SVOCs
1,2,4-Trichlorobenzene 17 501.16 2.04E-04 4.90E-03 2.79E-03 17 412.77 2.04E-04 4.90E-03 2.56E-03 17 362.17 2.04E-04 4.90E-03 2.41E-03
1,2-Dichlorobenzene 17 501.16 4.52E-04 1.13E-02 6.32E-03 17 412.77 4.52E-04 1.13E-02 5.79E-03 17 362.17 4.52E-04 1.13E-02 5.44E-03
1,4-Dichlorobenzene 17 501.16 4.51E-04 1.13E-02 6.31E-03 17 412.77 4.51E-04 1.13E-02 5.78E-03 17 362.17 4.51E-04 1.13E-02 5.43E-03
2-Chlorophenol 17 501.16 1.83E-03 8.19E-03 7.36E-03 17 412.77 1.83E-03 8.19E-03 7.20E-03 17 362.17 1.83E-03 8.19E-03 7.09E-03
2-Methylnaphthalene 17 501.16 3.37E-04 7.84E-03 4.53E-03 17 412.77 3.37E-04 7.84E-03 4.17E-03 17 362.17 3.37E-04 7.84E-03 3.92E-03
bis(2-Chloroethyl)ether 17 501.16 1.24E-03 1.13E-02 8.93E-03 17 412.77 1.24E-03 1.13E-02 8.56E-03 17 362.17 1.24E-03 1.13E-02 8.29E-03
Naphthalene 17 501.16 4.11E-04 9.64E-03 5.55E-03 17 412.77 4.11E-04 9.64E-03 5.10E-03 17 362.17 4.11E-04 9.64E-03 4.80E-03
Nitrobenzene 17 501.16 1.13E-03 1.24E-02 9.36E-03 17 412.77 1.13E-03 1.24E-02 8.90E-03 17 362.17 1.13E-03 1.24E-02 8.58E-03

See notes on last page. 

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

O - SA2-MW-4-SO - AA-CLAY-2-22 O - GM-19A
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

17 490.49 5.04E-04 1.27E-02 7.03E-03 17 423.17 5.04E-04 1.27E-02 6.57E-03 17 554.20 5.04E-04 1.27E-02 7.40E-03
17 490.49 5.22E-04 1.27E-02 7.14E-03 17 423.17 5.22E-04 1.27E-02 6.69E-03 17 412.77 5.22E-04 1.27E-02 6.62E-03
17 490.49 4.82E-04 1.21E-02 6.70E-03 17 423.17 4.82E-04 1.21E-02 6.27E-03 17 412.77 4.82E-04 1.21E-02 6.20E-03
17 490.49 5.81E-04 1.47E-02 8.10E-03 17 423.17 5.81E-04 1.47E-02 7.58E-03 17 412.77 5.81E-04 1.47E-02 7.50E-03
17 490.49 6.86E-04 1.70E-02 9.46E-03 17 423.17 6.86E-04 1.70E-02 8.86E-03 17 412.77 6.86E-04 1.70E-02 8.76E-03
17 490.49 4.61E-04 1.15E-02 6.40E-03 17 423.17 4.61E-04 1.15E-02 5.99E-03 17 412.77 4.61E-04 1.15E-02 5.92E-03
17 490.49 5.10E-04 1.28E-02 7.07E-03 17 423.17 5.10E-04 1.28E-02 6.62E-03 17 412.77 5.10E-04 1.28E-02 6.55E-03
17 490.49 8.29E-04 1.32E-02 8.80E-03 17 423.17 8.29E-04 1.32E-02 8.37E-03 17 412.77 8.29E-04 1.32E-02 8.30E-03
17 490.49 5.85E-04 1.23E-02 7.34E-03 17 423.17 5.85E-04 1.23E-02 6.92E-03 17 412.77 5.85E-04 1.23E-02 6.85E-03
17 490.49 1.31E-03 2.03E-02 1.37E-02 17 423.17 1.31E-03 2.03E-02 1.30E-02 17 412.77 1.31E-03 2.03E-02 1.29E-02
17 490.49 5.71E-04 1.44E-02 7.94E-03 17 423.17 5.71E-04 1.44E-02 7.43E-03 17 412.77 5.71E-04 1.44E-02 7.35E-03
17 490.49 4.76E-04 1.19E-02 6.60E-03 17 423.17 4.76E-04 1.19E-02 6.18E-03 17 412.77 4.76E-04 1.19E-02 6.11E-03
17 490.49 1.75E-03 4.43E-02 2.44E-02 17 423.17 1.75E-03 4.43E-02 2.28E-02 17 412.77 1.75E-03 4.43E-02 2.26E-02
17 490.49 6.76E-04 1.70E-02 9.39E-03 17 423.17 6.76E-04 1.70E-02 8.79E-03 17 412.77 6.76E-04 1.70E-02 8.69E-03
17 490.49 8.14E-04 2.06E-02 1.13E-02 17 423.17 8.14E-04 2.06E-02 1.06E-02 17 412.77 8.14E-04 2.06E-02 1.05E-02
17 490.49 6.58E-04 1.65E-02 9.13E-03 17 423.17 6.58E-04 1.65E-02 8.55E-03 17 412.77 6.58E-04 1.65E-02 8.45E-03
17 490.49 4.85E-04 1.23E-02 6.76E-03 17 423.17 4.85E-04 1.23E-02 6.33E-03 17 412.77 4.85E-04 1.23E-02 6.25E-03
17 490.49 4.65E-04 1.18E-02 6.49E-03 17 423.17 4.65E-04 1.18E-02 6.07E-03 17 412.77 4.65E-04 1.18E-02 6.00E-03
17 490.49 5.63E-04 1.42E-02 7.85E-03 17 423.17 5.63E-04 1.42E-02 7.34E-03 17 412.77 5.63E-04 1.42E-02 7.26E-03
17 490.49 5.11E-04 1.29E-02 7.12E-03 17 423.17 5.11E-04 1.29E-02 6.66E-03 17 412.77 5.11E-04 1.29E-02 6.59E-03
17 490.49 6.84E-04 1.73E-02 9.54E-03 17 423.17 6.84E-04 1.73E-02 8.93E-03 17 412.77 6.84E-04 1.73E-02 8.82E-03
17 490.49 4.63E-04 1.17E-02 6.44E-03 17 423.17 4.63E-04 1.17E-02 6.03E-03 17 412.77 4.63E-04 1.17E-02 5.96E-03

17 490.49 2.04E-04 4.90E-03 2.77E-03 17 423.17 2.04E-04 4.90E-03 2.59E-03 17 412.77 2.04E-04 4.90E-03 2.56E-03
17 490.49 4.52E-04 1.13E-02 6.26E-03 17 423.17 4.52E-04 1.13E-02 5.86E-03 17 412.77 4.52E-04 1.13E-02 5.79E-03
17 490.49 4.51E-04 1.13E-02 6.25E-03 17 423.17 4.51E-04 1.13E-02 5.85E-03 17 412.77 4.51E-04 1.13E-02 5.78E-03
17 490.49 1.83E-03 8.19E-03 7.34E-03 17 423.17 1.83E-03 8.19E-03 7.22E-03 17 412.77 1.83E-03 8.19E-03 7.20E-03
17 490.49 3.37E-04 7.84E-03 4.49E-03 17 423.17 3.37E-04 7.84E-03 4.21E-03 17 412.77 3.37E-04 7.84E-03 4.17E-03
17 490.49 1.24E-03 1.13E-02 8.89E-03 17 423.17 1.24E-03 1.13E-02 8.61E-03 17 412.77 1.24E-03 1.13E-02 8.56E-03
17 490.49 4.11E-04 9.64E-03 5.50E-03 17 423.17 4.11E-04 9.64E-03 5.16E-03 17 412.77 4.11E-04 9.64E-03 5.10E-03
17 490.49 1.13E-03 1.24E-02 9.31E-03 17 423.17 1.13E-03 1.24E-02 8.96E-03 17 412.77 1.13E-03 1.24E-02 8.90E-03

See notes on last page. 

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

O - SA-O-3 O North - Leach O-1 Q Central - SA-Q-6
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

17 623.08 5.04E-04 1.27E-02 7.75E-03 17 240.86 5.04E-04 1.27E-02 4.90E-03
17 623.08 5.22E-04 1.27E-02 7.86E-03 17 240.86 5.22E-04 1.27E-02 5.01E-03
17 623.08 4.82E-04 1.21E-02 7.38E-03 17 240.86 4.82E-04 1.21E-02 4.68E-03
17 623.08 5.81E-04 1.47E-02 8.94E-03 17 240.86 5.81E-04 1.47E-02 5.65E-03
17 623.08 6.86E-04 1.70E-02 1.04E-02 17 240.86 6.86E-04 1.70E-02 6.62E-03
17 623.08 4.61E-04 1.15E-02 7.05E-03 17 240.86 4.61E-04 1.15E-02 4.47E-03
17 623.08 5.10E-04 1.28E-02 7.79E-03 17 240.86 5.10E-04 1.28E-02 4.94E-03
17 623.08 8.29E-04 1.32E-02 9.45E-03 17 240.86 8.29E-04 1.32E-02 6.65E-03
17 623.08 5.85E-04 1.23E-02 8.01E-03 17 240.86 5.85E-04 1.23E-02 5.29E-03
17 623.08 1.31E-03 2.03E-02 1.47E-02 17 240.86 1.31E-03 2.03E-02 1.04E-02
17 623.08 5.71E-04 1.44E-02 8.75E-03 17 240.86 5.71E-04 1.44E-02 5.54E-03
17 623.08 4.76E-04 1.19E-02 7.28E-03 17 240.86 4.76E-04 1.19E-02 4.61E-03
17 623.08 1.75E-03 4.43E-02 2.69E-02 17 240.86 1.75E-03 4.43E-02 1.70E-02
17 623.08 6.76E-04 1.70E-02 1.04E-02 17 240.86 6.76E-04 1.70E-02 6.55E-03
17 623.08 8.14E-04 2.06E-02 1.25E-02 17 240.86 8.14E-04 2.06E-02 7.91E-03
17 623.08 6.58E-04 1.65E-02 1.01E-02 17 240.86 6.58E-04 1.65E-02 6.38E-03
17 623.08 4.85E-04 1.23E-02 7.45E-03 17 240.86 4.85E-04 1.23E-02 4.72E-03
17 623.08 4.65E-04 1.18E-02 7.15E-03 17 240.86 4.65E-04 1.18E-02 4.52E-03
17 623.08 5.63E-04 1.42E-02 8.65E-03 17 240.86 5.63E-04 1.42E-02 5.47E-03
17 623.08 5.11E-04 1.29E-02 7.85E-03 17 240.86 5.11E-04 1.29E-02 4.97E-03
17 623.08 6.84E-04 1.73E-02 1.05E-02 17 240.86 6.84E-04 1.73E-02 6.65E-03
17 623.08 4.63E-04 1.17E-02 7.10E-03 17 240.86 4.63E-04 1.17E-02 4.49E-03

17 623.08 2.04E-04 4.90E-03 3.04E-03 17 240.86 2.04E-04 4.90E-03 1.95E-03
17 623.08 4.52E-04 1.13E-02 6.89E-03 17 240.86 4.52E-04 1.13E-02 4.37E-03
17 623.08 4.51E-04 1.13E-02 6.88E-03 17 240.86 4.51E-04 1.13E-02 4.36E-03
17 623.08 1.83E-03 8.19E-03 7.50E-03 17 240.86 1.83E-03 8.19E-03 6.67E-03
17 623.08 3.37E-04 7.84E-03 4.92E-03 17 240.86 3.37E-04 7.84E-03 3.17E-03
17 623.08 1.24E-03 1.13E-02 9.30E-03 17 240.86 1.24E-03 1.13E-02 7.36E-03
17 623.08 4.11E-04 9.64E-03 6.04E-03 17 240.86 4.11E-04 9.64E-03 3.89E-03
17 623.08 1.13E-03 1.24E-02 9.82E-03 17 240.86 1.13E-03 1.24E-02 7.49E-03

See notes on last page. 

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

Q North - SA-Q-1 Q North - Leach Q-1
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TABLE M-5
EFFECTIVE DIFFUSION COEFFICIENT BETWEEN GROUNDWATER AND SOIL SURFACE (DeffWS)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

17 562.12 5.04E-04 1.27E-02 7.44E-03 17 684.04 5.04E-04 1.27E-02 8.02E-03 17 464.08 5.04E-04 1.27E-02 6.86E-03
17 562.12 5.22E-04 1.27E-02 7.55E-03 17 684.04 5.22E-04 1.27E-02 8.13E-03 17 464.08 5.22E-04 1.27E-02 6.97E-03
17 562.12 4.82E-04 1.21E-02 7.09E-03 17 684.04 4.82E-04 1.21E-02 7.64E-03 17 464.08 4.82E-04 1.21E-02 6.54E-03
17 562.12 5.81E-04 1.47E-02 8.58E-03 17 684.04 5.81E-04 1.47E-02 9.25E-03 17 464.08 5.81E-04 1.47E-02 7.91E-03
17 562.12 6.86E-04 1.70E-02 1.00E-02 17 684.04 6.86E-04 1.70E-02 1.08E-02 17 464.08 6.86E-04 1.70E-02 9.23E-03
17 562.12 4.61E-04 1.15E-02 6.77E-03 17 684.04 4.61E-04 1.15E-02 7.30E-03 17 464.08 4.61E-04 1.15E-02 6.24E-03
17 562.12 5.10E-04 1.28E-02 7.49E-03 17 684.04 5.10E-04 1.28E-02 8.07E-03 17 464.08 5.10E-04 1.28E-02 6.90E-03
17 562.12 8.29E-04 1.32E-02 9.18E-03 17 684.04 8.29E-04 1.32E-02 9.69E-03 17 464.08 8.29E-04 1.32E-02 8.64E-03
17 562.12 5.85E-04 1.23E-02 7.73E-03 17 684.04 5.85E-04 1.23E-02 8.26E-03 17 464.08 5.85E-04 1.23E-02 7.19E-03
17 562.12 1.31E-03 2.03E-02 1.42E-02 17 684.04 1.31E-03 2.03E-02 1.50E-02 17 464.08 1.31E-03 2.03E-02 1.34E-02
17 562.12 5.71E-04 1.44E-02 8.41E-03 17 684.04 5.71E-04 1.44E-02 9.06E-03 17 464.08 5.71E-04 1.44E-02 7.75E-03
17 562.12 4.76E-04 1.19E-02 6.99E-03 17 684.04 4.76E-04 1.19E-02 7.53E-03 17 464.08 4.76E-04 1.19E-02 6.44E-03
17 562.12 1.75E-03 4.43E-02 2.58E-02 17 684.04 1.75E-03 4.43E-02 2.79E-02 17 464.08 1.75E-03 4.43E-02 2.38E-02
17 562.12 6.76E-04 1.70E-02 9.94E-03 17 684.04 6.76E-04 1.70E-02 1.07E-02 17 464.08 6.76E-04 1.70E-02 9.17E-03
17 562.12 8.14E-04 2.06E-02 1.20E-02 17 684.04 8.14E-04 2.06E-02 1.30E-02 17 464.08 8.14E-04 2.06E-02 1.11E-02
17 562.12 6.58E-04 1.65E-02 9.67E-03 17 684.04 6.58E-04 1.65E-02 1.04E-02 17 464.08 6.58E-04 1.65E-02 8.91E-03
17 562.12 4.85E-04 1.23E-02 7.16E-03 17 684.04 4.85E-04 1.23E-02 7.72E-03 17 464.08 4.85E-04 1.23E-02 6.60E-03
17 562.12 4.65E-04 1.18E-02 6.87E-03 17 684.04 4.65E-04 1.18E-02 7.40E-03 17 464.08 4.65E-04 1.18E-02 6.33E-03
17 562.12 5.63E-04 1.42E-02 8.31E-03 17 684.04 5.63E-04 1.42E-02 8.95E-03 17 464.08 5.63E-04 1.42E-02 7.66E-03
17 562.12 5.11E-04 1.29E-02 7.54E-03 17 684.04 5.11E-04 1.29E-02 8.13E-03 17 464.08 5.11E-04 1.29E-02 6.95E-03
17 562.12 6.84E-04 1.73E-02 1.01E-02 17 684.04 6.84E-04 1.73E-02 1.09E-02 17 464.08 6.84E-04 1.73E-02 9.31E-03
17 562.12 4.63E-04 1.17E-02 6.82E-03 17 684.04 4.63E-04 1.17E-02 7.35E-03 17 464.08 4.63E-04 1.17E-02 6.29E-03

17 562.12 2.04E-04 4.90E-03 2.92E-03 17 684.04 2.04E-04 4.90E-03 3.14E-03 17 464.08 2.04E-04 4.90E-03 2.70E-03
17 562.12 4.52E-04 1.13E-02 6.62E-03 17 684.04 4.52E-04 1.13E-02 7.13E-03 17 464.08 4.52E-04 1.13E-02 6.11E-03
17 562.12 4.51E-04 1.13E-02 6.61E-03 17 684.04 4.51E-04 1.13E-02 7.12E-03 17 464.08 4.51E-04 1.13E-02 6.10E-03
17 562.12 1.83E-03 8.19E-03 7.44E-03 17 684.04 1.83E-03 8.19E-03 7.56E-03 17 464.08 1.83E-03 8.19E-03 7.30E-03
17 562.12 3.37E-04 7.84E-03 4.74E-03 17 684.04 3.37E-04 7.84E-03 5.09E-03 17 464.08 3.37E-04 7.84E-03 4.39E-03
17 562.12 1.24E-03 1.13E-02 9.13E-03 17 684.04 1.24E-03 1.13E-02 9.45E-03 17 464.08 1.24E-03 1.13E-02 8.78E-03
17 562.12 4.11E-04 9.64E-03 5.81E-03 17 684.04 4.11E-04 9.64E-03 6.24E-03 17 464.08 4.11E-04 9.64E-03 5.37E-03
17 562.12 1.13E-03 1.24E-02 9.61E-03 17 684.04 1.13E-03 1.24E-02 1.00E-02 17 464.08 1.13E-03 1.24E-02 9.18E-03

See notes on last page. 

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

Q South - AA-Q-6-24 R - AA-R-1-28 R - B-22A
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TABLE M-5
EFFECTIVE DIFFUSION COEFFICIENT BETWEEN GROUNDWATER AND SOIL SURFACE (DeffWS)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

17 335.55 5.04E-04 1.27E-02 5.87E-03 17 606.62 5.04E-04 1.27E-02 7.67E-03 17 529.10 5.04E-04 1.27E-02 7.26E-03
17 335.55 5.22E-04 1.27E-02 5.99E-03 17 606.62 5.22E-04 1.27E-02 7.78E-03 17 529.10 5.22E-04 1.27E-02 7.37E-03
17 335.55 4.82E-04 1.21E-02 5.60E-03 17 606.62 4.82E-04 1.21E-02 7.31E-03 17 529.10 4.82E-04 1.21E-02 6.92E-03
17 335.55 5.81E-04 1.47E-02 6.77E-03 17 606.62 5.81E-04 1.47E-02 8.84E-03 17 529.10 5.81E-04 1.47E-02 8.37E-03
17 335.55 6.86E-04 1.70E-02 7.91E-03 17 606.62 6.86E-04 1.70E-02 1.03E-02 17 529.10 6.86E-04 1.70E-02 9.76E-03
17 335.55 4.61E-04 1.15E-02 5.35E-03 17 606.62 4.61E-04 1.15E-02 6.98E-03 17 529.10 4.61E-04 1.15E-02 6.61E-03
17 335.55 5.10E-04 1.28E-02 5.91E-03 17 606.62 5.10E-04 1.28E-02 7.72E-03 17 529.10 5.10E-04 1.28E-02 7.30E-03
17 335.55 8.29E-04 1.32E-02 7.68E-03 17 606.62 8.29E-04 1.32E-02 9.38E-03 17 529.10 8.29E-04 1.32E-02 9.01E-03
17 335.55 5.85E-04 1.23E-02 6.24E-03 17 606.62 5.85E-04 1.23E-02 7.94E-03 17 529.10 5.85E-04 1.23E-02 7.56E-03
17 335.55 1.31E-03 2.03E-02 1.20E-02 17 606.62 1.31E-03 2.03E-02 1.45E-02 17 529.10 1.31E-03 2.03E-02 1.40E-02
17 335.55 5.71E-04 1.44E-02 6.64E-03 17 606.62 5.71E-04 1.44E-02 8.66E-03 17 529.10 5.71E-04 1.44E-02 8.20E-03
17 335.55 4.76E-04 1.19E-02 5.52E-03 17 606.62 4.76E-04 1.19E-02 7.20E-03 17 529.10 4.76E-04 1.19E-02 6.82E-03
17 335.55 1.75E-03 4.43E-02 2.04E-02 17 606.62 1.75E-03 4.43E-02 2.66E-02 17 529.10 1.75E-03 4.43E-02 2.52E-02
17 335.55 6.76E-04 1.70E-02 7.85E-03 17 606.62 6.76E-04 1.70E-02 1.02E-02 17 529.10 6.76E-04 1.70E-02 9.70E-03
17 335.55 8.14E-04 2.06E-02 9.48E-03 17 606.62 8.14E-04 2.06E-02 1.24E-02 17 529.10 8.14E-04 2.06E-02 1.17E-02
17 335.55 6.58E-04 1.65E-02 7.63E-03 17 606.62 6.58E-04 1.65E-02 9.96E-03 17 529.10 6.58E-04 1.65E-02 9.43E-03
17 335.55 4.85E-04 1.23E-02 5.65E-03 17 606.62 4.85E-04 1.23E-02 7.38E-03 17 529.10 4.85E-04 1.23E-02 6.98E-03
17 335.55 4.65E-04 1.18E-02 5.42E-03 17 606.62 4.65E-04 1.18E-02 7.08E-03 17 529.10 4.65E-04 1.18E-02 6.70E-03
17 335.55 5.63E-04 1.42E-02 6.55E-03 17 606.62 5.63E-04 1.42E-02 8.56E-03 17 529.10 5.63E-04 1.42E-02 8.10E-03
17 335.55 5.11E-04 1.29E-02 5.95E-03 17 606.62 5.11E-04 1.29E-02 7.77E-03 17 529.10 5.11E-04 1.29E-02 7.35E-03
17 335.55 6.84E-04 1.73E-02 7.97E-03 17 606.62 6.84E-04 1.73E-02 1.04E-02 17 529.10 6.84E-04 1.73E-02 9.85E-03
17 335.55 4.63E-04 1.17E-02 5.38E-03 17 606.62 4.63E-04 1.17E-02 7.03E-03 17 529.10 4.63E-04 1.17E-02 6.65E-03

17 335.55 2.04E-04 4.90E-03 2.32E-03 17 606.62 2.04E-04 4.90E-03 3.01E-03 17 529.10 2.04E-04 4.90E-03 2.85E-03
17 335.55 4.52E-04 1.13E-02 5.23E-03 17 606.62 4.52E-04 1.13E-02 6.82E-03 17 529.10 4.52E-04 1.13E-02 6.46E-03
17 335.55 4.51E-04 1.13E-02 5.22E-03 17 606.62 4.51E-04 1.13E-02 6.81E-03 17 529.10 4.51E-04 1.13E-02 6.45E-03
17 335.55 1.83E-03 8.19E-03 7.02E-03 17 606.62 1.83E-03 8.19E-03 7.48E-03 17 529.10 1.83E-03 8.19E-03 7.39E-03
17 335.55 3.37E-04 7.84E-03 3.78E-03 17 606.62 3.37E-04 7.84E-03 4.88E-03 17 529.10 3.37E-04 7.84E-03 4.63E-03
17 335.55 1.24E-03 1.13E-02 8.12E-03 17 606.62 1.24E-03 1.13E-02 9.26E-03 17 529.10 1.24E-03 1.13E-02 9.02E-03
17 335.55 4.11E-04 9.64E-03 4.63E-03 17 606.62 4.11E-04 9.64E-03 5.98E-03 17 529.10 4.11E-04 9.64E-03 5.67E-03
17 335.55 1.13E-03 1.24E-02 8.38E-03 17 606.62 1.13E-03 1.24E-02 9.76E-03 17 529.10 1.13E-03 1.24E-02 9.48E-03

See notes on last page. 

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

R - B-25A R - B-28AR - B-24A
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TABLE M-5
EFFECTIVE DIFFUSION COEFFICIENT BETWEEN GROUNDWATER AND SOIL SURFACE (DeffWS)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

hcap hv Deffcap Deff S Deffws hcap hv Deffcap Deff S Deffws 

(cm) (cm) (cm2/s) (cm2/s) [cm2/s] (cm) (cm) (cm2/s) (cm2/s) [cm2/s] 

17 491.53 5.04E-04 1.27E-02 7.03E-03 17 441.52 5.04E-04 1.27E-02 6.70E-03
17 491.53 5.22E-04 1.27E-02 7.15E-03 17 441.52 5.22E-04 1.27E-02 6.82E-03
17 491.53 4.82E-04 1.21E-02 6.71E-03 17 441.52 4.82E-04 1.21E-02 6.39E-03
17 491.53 5.81E-04 1.47E-02 8.11E-03 17 441.52 5.81E-04 1.47E-02 7.73E-03
17 491.53 6.86E-04 1.70E-02 9.47E-03 17 441.52 6.86E-04 1.70E-02 9.03E-03
17 491.53 4.61E-04 1.15E-02 6.40E-03 17 441.52 4.61E-04 1.15E-02 6.11E-03
17 491.53 5.10E-04 1.28E-02 7.08E-03 17 441.52 5.10E-04 1.28E-02 6.75E-03
17 491.53 8.29E-04 1.32E-02 8.81E-03 17 441.52 8.29E-04 1.32E-02 8.50E-03
17 491.53 5.85E-04 1.23E-02 7.35E-03 17 441.52 5.85E-04 1.23E-02 7.04E-03
17 491.53 1.31E-03 2.03E-02 1.37E-02 17 441.52 1.31E-03 2.03E-02 1.32E-02
17 491.53 5.71E-04 1.44E-02 7.95E-03 17 441.52 5.71E-04 1.44E-02 7.58E-03
17 491.53 4.76E-04 1.19E-02 6.61E-03 17 441.52 4.76E-04 1.19E-02 6.30E-03
17 491.53 1.75E-03 4.43E-02 2.44E-02 17 441.52 1.75E-03 4.43E-02 2.33E-02
17 491.53 6.76E-04 1.70E-02 9.40E-03 17 441.52 6.76E-04 1.70E-02 8.96E-03
17 491.53 8.14E-04 2.06E-02 1.14E-02 17 441.52 8.14E-04 2.06E-02 1.08E-02
17 491.53 6.58E-04 1.65E-02 9.14E-03 17 441.52 6.58E-04 1.65E-02 8.72E-03
17 491.53 4.85E-04 1.23E-02 6.77E-03 17 441.52 4.85E-04 1.23E-02 6.45E-03
17 491.53 4.65E-04 1.18E-02 6.49E-03 17 441.52 4.65E-04 1.18E-02 6.19E-03
17 491.53 5.63E-04 1.42E-02 7.85E-03 17 441.52 5.63E-04 1.42E-02 7.49E-03
17 491.53 5.11E-04 1.29E-02 7.13E-03 17 441.52 5.11E-04 1.29E-02 6.80E-03
17 491.53 6.84E-04 1.73E-02 9.55E-03 17 441.52 6.84E-04 1.73E-02 9.10E-03
17 491.53 4.63E-04 1.17E-02 6.45E-03 17 441.52 4.63E-04 1.17E-02 6.15E-03

17 491.53 2.04E-04 4.90E-03 2.77E-03 17 441.52 2.04E-04 4.90E-03 2.64E-03
17 491.53 4.52E-04 1.13E-02 6.26E-03 17 441.52 4.52E-04 1.13E-02 5.97E-03
17 491.53 4.51E-04 1.13E-02 6.25E-03 17 441.52 4.51E-04 1.13E-02 5.96E-03
17 491.53 1.83E-03 8.19E-03 7.34E-03 17 441.52 1.83E-03 8.19E-03 7.26E-03
17 491.53 3.37E-04 7.84E-03 4.49E-03 17 441.52 3.37E-04 7.84E-03 4.29E-03
17 491.53 1.24E-03 1.13E-02 8.89E-03 17 441.52 1.24E-03 1.13E-02 8.69E-03
17 491.53 4.11E-04 9.64E-03 5.51E-03 17 441.52 4.11E-04 9.64E-03 5.26E-03
17 491.53 1.13E-03 1.24E-02 9.31E-03 17 441.52 1.13E-03 1.24E-02 9.07E-03

Notes:
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10-5 atm-m3/mol and a molecular weight less than 200 g/mol. 
Inputs listed on Tables M-1 and M-2.
Equations from ASTM, 2000.
DeffCap calculated in Table M-3.
DeffS calculated in Table M-4.

Deff ws [cm 2 /s] = (h cap  + h v )  x  [(h cap /Deff cap ) + (h v  /Deff S )] -1

S - SA-S-1R - Leach R-1
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

VOCs
1,1,1-Trichloroethane 7.03E-01 356 200 518.16 54329.076 7.09E-03 7.34E-03 7.03E-01 356 200 429.77 58322.87 6.50E-03 8.71E-03
1,1,2-Trichloroethane 3.37E-02 356 200 518.16 54329.076 7.21E-03 3.58E-04 3.37E-02 356 200 429.77 58322.87 6.62E-03 4.25E-04
1,1-Dichloroethane 2.30E-01 356 200 518.16 54329.076 6.76E-03 2.29E-03 2.30E-01 356 200 429.77 58322.87 6.20E-03 2.72E-03
1,1-Dichloroethylene 1.07E+00 356 200 518.16 54329.076 8.18E-03 1.29E-02 1.07E+00 356 200 429.77 58322.87 7.50E-03 1.53E-02
1,2-Dichloroethane 4.82E-02 356 200 518.16 54329.076 9.54E-03 6.77E-04 4.82E-02 356 200 429.77 58322.87 8.76E-03 8.04E-04
1,2-Dichloroethene (total) 1.67E-01 356 200 518.16 54329.076 6.46E-03 1.59E-03 1.67E-01 356 200 429.77 58322.87 5.92E-03 1.88E-03
1,2-Dichloropropane 1.15E-01 356 200 518.16 54329.076 7.14E-03 1.21E-03 1.15E-01 356 200 429.77 58322.87 6.55E-03 1.43E-03
2-Butanone 2.33E-03 356 200 518.16 54329.076 8.86E-03 3.04E-05 2.33E-03 356 200 429.77 58322.87 8.30E-03 3.69E-05
4-Methyl-2-pentanone 5.64E-03 356 200 518.16 54329.076 7.41E-03 6.15E-05 5.64E-03 356 200 429.77 58322.87 6.85E-03 7.36E-05
Acetone 1.62E-03 356 200 518.16 54329.076 1.38E-02 3.28E-05 1.62E-03 356 200 429.77 58322.87 1.29E-02 3.98E-05
Benzene 2.27E-01 356 200 518.16 54329.076 8.01E-03 2.68E-03 2.27E-01 356 200 429.77 58322.87 7.35E-03 3.18E-03
Chlorobenzene 1.27E-01 356 200 518.16 54329.076 6.66E-03 1.25E-03 1.27E-01 356 200 429.77 58322.87 6.11E-03 1.48E-03
Chloroethane 4.54E-01 356 200 518.16 54329.076 2.46E-02 1.65E-02 4.54E-01 356 200 429.77 58322.87 2.26E-02 1.95E-02
Chloroform 1.50E-01 356 200 518.16 54329.076 9.48E-03 2.09E-03 1.50E-01 356 200 429.77 58322.87 8.69E-03 2.48E-03
Chloromethane 3.61E-01 356 200 518.16 54329.076 1.15E-02 6.09E-03 3.61E-01 356 200 429.77 58322.87 1.05E-02 7.22E-03
Dichloromethane 1.33E-01 356 200 518.16 54329.076 9.22E-03 1.81E-03 1.33E-01 356 200 429.77 58322.87 8.45E-03 2.14E-03
Ethylbenzene 3.22E-01 356 200 518.16 54329.076 6.82E-03 3.24E-03 3.22E-01 356 200 429.77 58322.87 6.25E-03 3.84E-03
Tetrachloroethene 7.24E-01 356 200 518.16 54329.076 6.55E-03 6.98E-03 7.24E-01 356 200 429.77 58322.87 6.00E-03 8.28E-03
Toluene 2.71E-01 356 200 518.16 54329.076 7.92E-03 3.16E-03 2.71E-01 356 200 429.77 58322.87 7.26E-03 3.75E-03
Trichloroethene 4.03E-01 356 200 518.16 54329.076 7.19E-03 4.27E-03 4.03E-01 356 200 429.77 58322.87 6.59E-03 5.06E-03
Vinyl chloride 1.14E+00 356 200 518.16 54329.076 9.63E-03 1.62E-02 1.14E+00 356 200 429.77 58322.87 8.82E-03 1.92E-02
Xylenes, Total 2.71E-01 356 200 518.16 54329.076 6.50E-03 2.59E-03 2.71E-01 356 200 429.77 58322.87 5.96E-03 3.08E-03
SVOCs
1,2,4-Trichlorobenzene 5.81E-02 356 200 518.16 54329.076 2.79E-03 2.39E-04 5.81E-02 356 200 429.77 58322.87 2.56E-03 2.84E-04
1,2-Dichlorobenzene 7.85E-02 356 200 518.16 54329.076 6.32E-03 7.30E-04 7.85E-02 356 200 429.77 58322.87 5.79E-03 8.67E-04
1,4-Dichlorobenzene 9.85E-02 356 200 518.16 54329.076 6.31E-03 9.15E-04 9.85E-02 356 200 429.77 58322.87 5.78E-03 1.09E-03
2-Chlorophenol 4.58E-04 356 200 518.16 54329.076 7.36E-03 4.96E-06 4.58E-04 356 200 429.77 58322.87 7.20E-03 6.29E-06
2-Methylnaphthalene 2.12E-02 356 200 518.16 54329.076 4.53E-03 1.41E-04 2.12E-02 356 200 429.77 58322.87 4.17E-03 1.68E-04
bis(2-Chloroethyl)ether 6.95E-04 356 200 518.16 54329.076 8.93E-03 9.14E-06 6.95E-04 356 200 429.77 58322.87 8.56E-03 1.13E-05
Naphthalene 1.80E-02 356 200 518.16 54329.076 5.55E-03 1.47E-04 1.80E-02 356 200 429.77 58322.87 5.10E-03 1.75E-04
Nitrobenzene 9.81E-04 356 200 518.16 54329.076 9.36E-03 1.35E-05 9.81E-04 356 200 429.77 58322.87 8.90E-03 1.66E-05

See notes on last page. 

O - AA-CLAY-2-22 O - GM-19A

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 379.17 49783.289 6.10E-03 7.91E-03 7.03E-01 356 200 507.49 59206.486 7.03E-03 8.09E-03
3.37E-02 356 200 379.17 49783.289 6.22E-03 3.86E-04 3.37E-02 356 200 507.49 59206.486 7.14E-03 3.94E-04
2.30E-01 356 200 379.17 49783.289 5.82E-03 2.47E-03 2.30E-01 356 200 507.49 59206.486 6.70E-03 2.52E-03
1.07E+00 356 200 379.17 49783.289 7.04E-03 1.39E-02 1.07E+00 356 200 507.49 59206.486 8.10E-03 1.42E-02
4.82E-02 356 200 379.17 49783.289 8.22E-03 7.31E-04 4.82E-02 356 200 507.49 59206.486 9.46E-03 7.47E-04
1.67E-01 356 200 379.17 49783.289 5.56E-03 1.71E-03 1.67E-01 356 200 507.49 59206.486 6.40E-03 1.75E-03
1.15E-01 356 200 379.17 49783.289 6.15E-03 1.30E-03 1.15E-01 356 200 507.49 59206.486 7.07E-03 1.33E-03
2.33E-03 356 200 379.17 49783.289 7.91E-03 3.40E-05 2.33E-03 356 200 507.49 59206.486 8.80E-03 3.36E-05
5.64E-03 356 200 379.17 49783.289 6.47E-03 6.73E-05 5.64E-03 356 200 507.49 59206.486 7.34E-03 6.79E-05
1.62E-03 356 200 379.17 49783.289 1.23E-02 3.68E-05 1.62E-03 356 200 507.49 59206.486 1.37E-02 3.63E-05
2.27E-01 356 200 379.17 49783.289 6.90E-03 2.89E-03 2.27E-01 356 200 507.49 59206.486 7.94E-03 2.95E-03
1.27E-01 356 200 379.17 49783.289 5.74E-03 1.34E-03 1.27E-01 356 200 507.49 59206.486 6.60E-03 1.37E-03
4.54E-01 356 200 379.17 49783.289 2.12E-02 1.77E-02 4.54E-01 356 200 507.49 59206.486 2.44E-02 1.82E-02
1.50E-01 356 200 379.17 49783.289 8.16E-03 2.26E-03 1.50E-01 356 200 507.49 59206.486 9.39E-03 2.31E-03
3.61E-01 356 200 379.17 49783.289 9.85E-03 6.56E-03 3.61E-01 356 200 507.49 59206.486 1.13E-02 6.71E-03
1.33E-01 356 200 379.17 49783.289 7.93E-03 1.95E-03 1.33E-01 356 200 507.49 59206.486 9.13E-03 1.99E-03
3.22E-01 356 200 379.17 49783.289 5.87E-03 3.49E-03 3.22E-01 356 200 507.49 59206.486 6.76E-03 3.57E-03
7.24E-01 356 200 379.17 49783.289 5.63E-03 7.52E-03 7.24E-01 356 200 507.49 59206.486 6.49E-03 7.69E-03
2.71E-01 356 200 379.17 49783.289 6.81E-03 3.40E-03 2.71E-01 356 200 507.49 59206.486 7.85E-03 3.48E-03
4.03E-01 356 200 379.17 49783.289 6.18E-03 4.59E-03 4.03E-01 356 200 507.49 59206.486 7.12E-03 4.70E-03
1.14E+00 356 200 379.17 49783.289 8.28E-03 1.74E-02 1.14E+00 356 200 507.49 59206.486 9.54E-03 1.78E-02
2.71E-01 356 200 379.17 49783.289 5.59E-03 2.80E-03 2.71E-01 356 200 507.49 59206.486 6.44E-03 2.86E-03

5.81E-02 356 200 379.17 49783.289 2.41E-03 2.58E-04 5.81E-02 356 200 507.49 59206.486 2.77E-03 2.63E-04
7.85E-02 356 200 379.17 49783.289 5.44E-03 7.87E-04 7.85E-02 356 200 507.49 59206.486 6.26E-03 8.05E-04
9.85E-02 356 200 379.17 49783.289 5.43E-03 9.86E-04 9.85E-02 356 200 507.49 59206.486 6.25E-03 1.01E-03
4.58E-04 356 200 379.17 49783.289 7.09E-03 5.99E-06 4.58E-04 356 200 507.49 59206.486 7.34E-03 5.51E-06
2.12E-02 356 200 379.17 49783.289 3.92E-03 1.53E-04 2.12E-02 356 200 507.49 59206.486 4.49E-03 1.56E-04
6.95E-04 356 200 379.17 49783.289 8.29E-03 1.06E-05 6.95E-04 356 200 507.49 59206.486 8.89E-03 1.01E-05
1.80E-02 356 200 379.17 49783.289 4.80E-03 1.59E-04 1.80E-02 356 200 507.49 59206.486 5.50E-03 1.62E-04
9.81E-04 356 200 379.17 49783.289 8.58E-03 1.55E-05 9.81E-04 356 200 507.49 59206.486 9.31E-03 1.50E-05

See notes on last page. 

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

O - SA2-MW-4-S O - SA-O-3
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 13 of 35

Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 440.17 77643.838 6.57E-03 1.15E-02 7.03E-01 356 200 571.20 11275.771 7.40E-03 1.44E-03
3.37E-02 356 200 440.17 77643.838 6.69E-03 5.59E-04 3.37E-02 356 200 571.20 11275.771 6.62E-03 6.18E-05
2.30E-01 356 200 440.17 77643.838 6.27E-03 3.57E-03 2.30E-01 356 200 571.20 11275.771 6.20E-03 3.95E-04
1.07E+00 356 200 440.17 77643.838 7.58E-03 2.01E-02 1.07E+00 356 200 571.20 11275.771 7.50E-03 2.22E-03
4.82E-02 356 200 440.17 77643.838 8.86E-03 1.06E-03 4.82E-02 356 200 571.20 11275.771 8.76E-03 1.17E-04
1.67E-01 356 200 440.17 77643.838 5.99E-03 2.48E-03 1.67E-01 356 200 571.20 11275.771 5.92E-03 2.74E-04
1.15E-01 356 200 440.17 77643.838 6.62E-03 1.89E-03 1.15E-01 356 200 571.20 11275.771 6.55E-03 2.09E-04
2.33E-03 356 200 440.17 77643.838 8.37E-03 4.83E-05 2.33E-03 356 200 571.20 11275.771 8.30E-03 5.36E-06
5.64E-03 356 200 440.17 77643.838 6.92E-03 9.67E-05 5.64E-03 356 200 571.20 11275.771 6.85E-03 1.07E-05
1.62E-03 356 200 440.17 77643.838 1.30E-02 5.22E-05 1.62E-03 356 200 571.20 11275.771 1.29E-02 5.80E-06
2.27E-01 356 200 440.17 77643.838 7.43E-03 4.18E-03 2.27E-01 356 200 571.20 11275.771 7.35E-03 4.62E-04
1.27E-01 356 200 440.17 77643.838 6.18E-03 1.94E-03 1.27E-01 356 200 571.20 11275.771 6.11E-03 2.15E-04
4.54E-01 356 200 440.17 77643.838 2.28E-02 2.57E-02 4.54E-01 356 200 571.20 11275.771 2.26E-02 2.84E-03
1.50E-01 356 200 440.17 77643.838 8.79E-03 3.27E-03 1.50E-01 356 200 571.20 11275.771 8.69E-03 3.61E-04
3.61E-01 356 200 440.17 77643.838 1.06E-02 9.50E-03 3.61E-01 356 200 571.20 11275.771 1.05E-02 1.05E-03
1.33E-01 356 200 440.17 77643.838 8.55E-03 2.82E-03 1.33E-01 356 200 571.20 11275.771 8.45E-03 3.12E-04
3.22E-01 356 200 440.17 77643.838 6.33E-03 5.05E-03 3.22E-01 356 200 571.20 11275.771 6.25E-03 5.58E-04
7.24E-01 356 200 440.17 77643.838 6.07E-03 1.09E-02 7.24E-01 356 200 571.20 11275.771 6.00E-03 1.20E-03
2.71E-01 356 200 440.17 77643.838 7.34E-03 4.93E-03 2.71E-01 356 200 571.20 11275.771 7.26E-03 5.45E-04
4.03E-01 356 200 440.17 77643.838 6.66E-03 6.65E-03 4.03E-01 356 200 571.20 11275.771 6.59E-03 7.36E-04
1.14E+00 356 200 440.17 77643.838 8.93E-03 2.52E-02 1.14E+00 356 200 571.20 11275.771 8.82E-03 2.79E-03
2.71E-01 356 200 440.17 77643.838 6.03E-03 4.05E-03 2.71E-01 356 200 571.20 11275.771 5.96E-03 4.48E-04

5.81E-02 356 200 440.17 77643.838 2.59E-03 3.73E-04 5.81E-02 356 200 571.20 11275.771 2.56E-03 4.13E-05
7.85E-02 356 200 440.17 77643.838 5.86E-03 1.14E-03 7.85E-02 356 200 571.20 11275.771 5.79E-03 1.26E-04
9.85E-02 356 200 440.17 77643.838 5.85E-03 1.43E-03 9.85E-02 356 200 571.20 11275.771 5.78E-03 1.58E-04
4.58E-04 356 200 440.17 77643.838 7.22E-03 8.20E-06 4.58E-04 356 200 571.20 11275.771 7.20E-03 9.15E-07
2.12E-02 356 200 440.17 77643.838 4.21E-03 2.21E-04 2.12E-02 356 200 571.20 11275.771 4.17E-03 2.45E-05
6.95E-04 356 200 440.17 77643.838 8.61E-03 1.48E-05 6.95E-04 356 200 571.20 11275.771 8.56E-03 1.65E-06
1.80E-02 356 200 440.17 77643.838 5.16E-03 2.30E-04 1.80E-02 356 200 571.20 11275.771 5.10E-03 2.55E-05
9.81E-04 356 200 440.17 77643.838 8.96E-03 2.18E-05 9.81E-04 356 200 571.20 11275.771 8.90E-03 2.42E-06

See notes on last page. 

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

O North - Leach O-1 Q Central - SA-Q-6
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 640.08 21726.144 7.75E-03 2.60E-03
3.37E-02 356 200 640.08 21726.144 7.86E-03 1.26E-04
2.30E-01 356 200 640.08 21726.144 7.38E-03 8.10E-04
1.07E+00 356 200 640.08 21726.144 8.94E-03 4.56E-03
4.82E-02 356 200 640.08 21726.144 1.04E-02 2.39E-04
1.67E-01 356 200 640.08 21726.144 7.05E-03 5.61E-04
1.15E-01 356 200 640.08 21726.144 7.79E-03 4.27E-04
2.33E-03 356 200 640.08 21726.144 9.45E-03 1.05E-05
5.64E-03 356 200 640.08 21726.144 8.01E-03 2.15E-05
1.62E-03 356 200 640.08 21726.144 1.47E-02 1.13E-05
2.27E-01 356 200 640.08 21726.144 8.75E-03 9.47E-04
1.27E-01 356 200 640.08 21726.144 7.28E-03 4.40E-04
4.54E-01 356 200 640.08 21726.144 2.69E-02 5.82E-03
1.50E-01 356 200 640.08 21726.144 1.04E-02 7.40E-04
3.61E-01 356 200 640.08 21726.144 1.25E-02 2.15E-03
1.33E-01 356 200 640.08 21726.144 1.01E-02 6.38E-04
3.22E-01 356 200 640.08 21726.144 7.45E-03 1.14E-03
7.24E-01 356 200 640.08 21726.144 7.15E-03 2.47E-03
2.71E-01 356 200 640.08 21726.144 8.65E-03 1.12E-03
4.03E-01 356 200 640.08 21726.144 7.85E-03 1.51E-03
1.14E+00 356 200 640.08 21726.144 1.05E-02 5.72E-03
2.71E-01 356 200 640.08 21726.144 7.10E-03 9.17E-04

5.81E-02 356 200 640.08 21726.144 3.04E-03 8.42E-05
7.85E-02 356 200 640.08 21726.144 6.89E-03 2.58E-04
9.85E-02 356 200 640.08 21726.144 6.88E-03 3.23E-04
4.58E-04 356 200 640.08 21726.144 7.50E-03 1.64E-06
2.12E-02 356 200 640.08 21726.144 4.92E-03 4.98E-05
6.95E-04 356 200 640.08 21726.144 9.30E-03 3.08E-06
1.80E-02 356 200 640.08 21726.144 6.04E-03 5.18E-05
9.81E-04 356 200 640.08 21726.144 9.82E-03 4.59E-06

See notes on last page.

Q North - SA-Q-1

[(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 15 of 35

Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 257.86 28027.884 4.90E-03 5.26E-03 7.03E-01 356 200 579.12 40351.862 7.44E-03 5.12E-03
3.37E-02 356 200 257.86 28027.884 5.01E-03 3.58E-04 3.37E-02 356 200 579.12 40351.862 7.55E-03 3.58E-04
2.30E-01 356 200 257.86 28027.884 4.68E-03 2.29E-03 2.30E-01 356 200 579.12 40351.862 7.09E-03 2.29E-03
1.07E+00 356 200 257.86 28027.884 5.65E-03 1.29E-02 1.07E+00 356 200 579.12 40351.862 8.58E-03 1.29E-02
4.82E-02 356 200 257.86 28027.884 6.62E-03 6.77E-04 4.82E-02 356 200 579.12 40351.862 1.00E-02 6.77E-04
1.67E-01 356 200 257.86 28027.884 4.47E-03 1.59E-03 1.67E-01 356 200 579.12 40351.862 6.77E-03 1.59E-03
1.15E-01 356 200 257.86 28027.884 4.94E-03 1.21E-03 1.15E-01 356 200 579.12 40351.862 7.49E-03 1.21E-03
2.33E-03 356 200 257.86 28027.884 6.65E-03 3.04E-05 2.33E-03 356 200 579.12 40351.862 9.18E-03 3.04E-05
5.64E-03 356 200 257.86 28027.884 5.29E-03 6.15E-05 5.64E-03 356 200 579.12 40351.862 7.73E-03 6.15E-05
1.62E-03 356 200 257.86 28027.884 1.04E-02 3.28E-05 1.62E-03 356 200 579.12 40351.862 1.42E-02 3.28E-05
2.27E-01 356 200 257.86 28027.884 5.54E-03 2.68E-03 2.27E-01 356 200 579.12 40351.862 8.41E-03 2.68E-03
1.27E-01 356 200 257.86 28027.884 4.61E-03 1.25E-03 1.27E-01 356 200 579.12 40351.862 6.99E-03 1.25E-03
4.54E-01 356 200 257.86 28027.884 1.70E-02 1.65E-02 4.54E-01 356 200 579.12 40351.862 2.58E-02 1.65E-02
1.50E-01 356 200 257.86 28027.884 6.55E-03 2.09E-03 1.50E-01 356 200 579.12 40351.862 9.94E-03 2.09E-03
3.61E-01 356 200 257.86 28027.884 7.91E-03 6.09E-03 3.61E-01 356 200 579.12 40351.862 1.20E-02 6.09E-03
1.33E-01 356 200 257.86 28027.884 6.38E-03 1.81E-03 1.33E-01 356 200 579.12 40351.862 9.67E-03 1.81E-03
3.22E-01 356 200 257.86 28027.884 4.72E-03 3.24E-03 3.22E-01 356 200 579.12 40351.862 7.16E-03 3.24E-03
7.24E-01 356 200 257.86 28027.884 4.52E-03 6.98E-03 7.24E-01 356 200 579.12 40351.862 6.87E-03 6.98E-03
2.71E-01 356 200 257.86 28027.884 5.47E-03 3.16E-03 2.71E-01 356 200 579.12 40351.862 8.31E-03 3.16E-03
4.03E-01 356 200 257.86 28027.884 4.97E-03 4.27E-03 4.03E-01 356 200 579.12 40351.862 7.54E-03 4.27E-03
1.14E+00 356 200 257.86 28027.884 6.65E-03 1.62E-02 1.14E+00 356 200 579.12 40351.862 1.01E-02 1.62E-02
2.71E-01 356 200 257.86 28027.884 4.49E-03 2.59E-03 2.71E-01 356 200 579.12 40351.862 6.82E-03 2.59E-03

5.81E-02 356 200 257.86 28027.884 1.95E-03 2.39E-04 5.81E-02 356 200 579.12 40351.862 2.92E-03 2.39E-04
7.85E-02 356 200 257.86 28027.884 4.37E-03 7.30E-04 7.85E-02 356 200 579.12 40351.862 6.62E-03 7.30E-04
9.85E-02 356 200 257.86 28027.884 4.36E-03 9.15E-04 9.85E-02 356 200 579.12 40351.862 6.61E-03 9.15E-04
4.58E-04 356 200 257.86 28027.884 6.67E-03 4.96E-06 4.58E-04 356 200 579.12 40351.862 7.44E-03 4.96E-06
2.12E-02 356 200 257.86 28027.884 3.17E-03 1.41E-04 2.12E-02 356 200 579.12 40351.862 4.74E-03 1.41E-04
6.95E-04 356 200 257.86 28027.884 7.36E-03 9.14E-06 6.95E-04 356 200 579.12 40351.862 9.13E-03 9.14E-06
1.80E-02 356 200 257.86 28027.884 3.89E-03 1.47E-04 1.80E-02 356 200 579.12 40351.862 5.81E-03 1.47E-04
9.81E-04 356 200 257.86 28027.884 7.49E-03 1.35E-05 9.81E-04 356 200 579.12 40351.862 9.61E-03 1.35E-05

See notes on last page. 

Q North - Leach Q-1 Q South - AA-Q-6-24

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\VF_gw_oa.xls
Revised HHRA

Revision 1, Date Printed: 12/8/2008



TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 701.04 4660.6968 8.02E-03 5.26E-04 7.03E-01 356 200 481.08 11243.158 6.86E-03 1.58E-03
3.37E-02 356 200 701.04 4660.6968 8.13E-03 2.56E-05 3.37E-02 356 200 481.08 11243.158 6.97E-03 7.71E-05
2.30E-01 356 200 701.04 4660.6968 7.64E-03 1.64E-04 2.30E-01 356 200 481.08 11243.158 6.54E-03 4.94E-04
1.07E+00 356 200 701.04 4660.6968 9.25E-03 9.24E-04 1.07E+00 356 200 481.08 11243.158 7.91E-03 2.78E-03
4.82E-02 356 200 701.04 4660.6968 1.08E-02 4.85E-05 4.82E-02 356 200 481.08 11243.158 9.23E-03 1.46E-04
1.67E-01 356 200 701.04 4660.6968 7.30E-03 1.14E-04 1.67E-01 356 200 481.08 11243.158 6.24E-03 3.42E-04
1.15E-01 356 200 701.04 4660.6968 8.07E-03 8.66E-05 1.15E-01 356 200 481.08 11243.158 6.90E-03 2.61E-04
2.33E-03 356 200 701.04 4660.6968 9.69E-03 2.11E-06 2.33E-03 356 200 481.08 11243.158 8.64E-03 6.61E-06
5.64E-03 356 200 701.04 4660.6968 8.26E-03 4.35E-06 5.64E-03 356 200 481.08 11243.158 7.19E-03 1.33E-05
1.62E-03 356 200 701.04 4660.6968 1.50E-02 2.27E-06 1.62E-03 356 200 481.08 11243.158 1.34E-02 7.14E-06
2.27E-01 356 200 701.04 4660.6968 9.06E-03 1.92E-04 2.27E-01 356 200 481.08 11243.158 7.75E-03 5.77E-04
1.27E-01 356 200 701.04 4660.6968 7.53E-03 8.93E-05 1.27E-01 356 200 481.08 11243.158 6.44E-03 2.69E-04
4.54E-01 356 200 701.04 4660.6968 2.79E-02 1.18E-03 4.54E-01 356 200 481.08 11243.158 2.38E-02 3.55E-03
1.50E-01 356 200 701.04 4660.6968 1.07E-02 1.50E-04 1.50E-01 356 200 481.08 11243.158 9.17E-03 4.51E-04
3.61E-01 356 200 701.04 4660.6968 1.30E-02 4.37E-04 3.61E-01 356 200 481.08 11243.158 1.11E-02 1.31E-03
1.33E-01 356 200 701.04 4660.6968 1.04E-02 1.29E-04 1.33E-01 356 200 481.08 11243.158 8.91E-03 3.89E-04
3.22E-01 356 200 701.04 4660.6968 7.72E-03 2.32E-04 3.22E-01 356 200 481.08 11243.158 6.60E-03 6.97E-04
7.24E-01 356 200 701.04 4660.6968 7.40E-03 5.00E-04 7.24E-01 356 200 481.08 11243.158 6.33E-03 1.50E-03
2.71E-01 356 200 701.04 4660.6968 8.95E-03 2.27E-04 2.71E-01 356 200 481.08 11243.158 7.66E-03 6.81E-04
4.03E-01 356 200 701.04 4660.6968 8.13E-03 3.06E-04 4.03E-01 356 200 481.08 11243.158 6.95E-03 9.19E-04
1.14E+00 356 200 701.04 4660.6968 1.09E-02 1.16E-03 1.14E+00 356 200 481.08 11243.158 9.31E-03 3.48E-03
2.71E-01 356 200 701.04 4660.6968 7.35E-03 1.86E-04 2.71E-01 356 200 481.08 11243.158 6.29E-03 5.59E-04

5.81E-02 356 200 701.04 4660.6968 3.14E-03 1.71E-05 5.81E-02 356 200 481.08 11243.158 2.70E-03 5.15E-05
7.85E-02 356 200 701.04 4660.6968 7.13E-03 5.23E-05 7.85E-02 356 200 481.08 11243.158 6.11E-03 1.57E-04
9.85E-02 356 200 701.04 4660.6968 7.12E-03 6.55E-05 9.85E-02 356 200 481.08 11243.158 6.10E-03 1.97E-04
4.58E-04 356 200 701.04 4660.6968 7.56E-03 3.23E-07 4.58E-04 356 200 481.08 11243.158 7.30E-03 1.10E-06
2.12E-02 356 200 701.04 4660.6968 5.09E-03 1.01E-05 2.12E-02 356 200 481.08 11243.158 4.39E-03 3.05E-05
6.95E-04 356 200 701.04 4660.6968 9.45E-03 6.13E-07 6.95E-04 356 200 481.08 11243.158 8.78E-03 2.00E-06
1.80E-02 356 200 701.04 4660.6968 6.24E-03 1.05E-05 1.80E-02 356 200 481.08 11243.158 5.37E-03 3.18E-05
9.81E-04 356 200 701.04 4660.6968 1.00E-02 9.16E-07 9.81E-04 356 200 481.08 11243.158 9.18E-03 2.96E-06

See notes on last page. 

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

R - AA-R-1-28 R - B-22A
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 17 of 35

Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 352.55 8925.1536 5.87E-03 1.47E-03 7.03E-01 356 200 623.62 25774.193 7.67E-03 3.13E-03
3.37E-02 356 200 352.55 8925.1536 5.99E-03 7.17E-05 3.37E-02 356 200 623.62 25774.193 7.78E-03 1.52E-04
2.30E-01 356 200 352.55 8925.1536 5.60E-03 4.58E-04 2.30E-01 356 200 623.62 25774.193 7.31E-03 9.76E-04
1.07E+00 356 200 352.55 8925.1536 6.77E-03 2.58E-03 1.07E+00 356 200 623.62 25774.193 8.84E-03 5.49E-03
4.82E-02 356 200 352.55 8925.1536 7.91E-03 1.36E-04 4.82E-02 356 200 623.62 25774.193 1.03E-02 2.88E-04
1.67E-01 356 200 352.55 8925.1536 5.35E-03 3.18E-04 1.67E-01 356 200 623.62 25774.193 6.98E-03 6.76E-04
1.15E-01 356 200 352.55 8925.1536 5.91E-03 2.42E-04 1.15E-01 356 200 623.62 25774.193 7.72E-03 5.15E-04
2.33E-03 356 200 352.55 8925.1536 7.68E-03 6.36E-06 2.33E-03 356 200 623.62 25774.193 9.38E-03 1.27E-05
5.64E-03 356 200 352.55 8925.1536 6.24E-03 1.25E-05 5.64E-03 356 200 623.62 25774.193 7.94E-03 2.60E-05
1.62E-03 356 200 352.55 8925.1536 1.20E-02 6.88E-06 1.62E-03 356 200 623.62 25774.193 1.45E-02 1.37E-05
2.27E-01 356 200 352.55 8925.1536 6.64E-03 5.36E-04 2.27E-01 356 200 623.62 25774.193 8.66E-03 1.14E-03
1.27E-01 356 200 352.55 8925.1536 5.52E-03 2.49E-04 1.27E-01 356 200 623.62 25774.193 7.20E-03 5.31E-04
4.54E-01 356 200 352.55 8925.1536 2.04E-02 3.29E-03 4.54E-01 356 200 623.62 25774.193 2.66E-02 7.02E-03
1.50E-01 356 200 352.55 8925.1536 7.85E-03 4.19E-04 1.50E-01 356 200 623.62 25774.193 1.02E-02 8.92E-04
3.61E-01 356 200 352.55 8925.1536 9.48E-03 1.22E-03 3.61E-01 356 200 623.62 25774.193 1.24E-02 2.59E-03
1.33E-01 356 200 352.55 8925.1536 7.63E-03 3.61E-04 1.33E-01 356 200 623.62 25774.193 9.96E-03 7.69E-04
3.22E-01 356 200 352.55 8925.1536 5.65E-03 6.47E-04 3.22E-01 356 200 623.62 25774.193 7.38E-03 1.38E-03
7.24E-01 356 200 352.55 8925.1536 5.42E-03 1.39E-03 7.24E-01 356 200 623.62 25774.193 7.08E-03 2.97E-03
2.71E-01 356 200 352.55 8925.1536 6.55E-03 6.32E-04 2.71E-01 356 200 623.62 25774.193 8.56E-03 1.35E-03
4.03E-01 356 200 352.55 8925.1536 5.95E-03 8.52E-04 4.03E-01 356 200 623.62 25774.193 7.77E-03 1.82E-03
1.14E+00 356 200 352.55 8925.1536 7.97E-03 3.23E-03 1.14E+00 356 200 623.62 25774.193 1.04E-02 6.89E-03
2.71E-01 356 200 352.55 8925.1536 5.38E-03 5.19E-04 2.71E-01 356 200 623.62 25774.193 7.03E-03 1.11E-03

5.81E-02 356 200 352.55 8925.1536 2.32E-03 4.80E-05 5.81E-02 356 200 623.62 25774.193 3.01E-03 1.02E-04
7.85E-02 356 200 352.55 8925.1536 5.23E-03 1.46E-04 7.85E-02 356 200 623.62 25774.193 6.82E-03 3.11E-04
9.85E-02 356 200 352.55 8925.1536 5.22E-03 1.83E-04 9.85E-02 356 200 623.62 25774.193 6.81E-03 3.90E-04
4.58E-04 356 200 352.55 8925.1536 7.02E-03 1.14E-06 4.58E-04 356 200 623.62 25774.193 7.48E-03 1.99E-06
2.12E-02 356 200 352.55 8925.1536 3.78E-03 2.85E-05 2.12E-02 356 200 623.62 25774.193 4.88E-03 6.00E-05
6.95E-04 356 200 352.55 8925.1536 8.12E-03 2.01E-06 6.95E-04 356 200 623.62 25774.193 9.26E-03 3.73E-06
1.80E-02 356 200 352.55 8925.1536 4.63E-03 2.96E-05 1.80E-02 356 200 623.62 25774.193 5.98E-03 6.25E-05
9.81E-04 356 200 352.55 8925.1536 8.38E-03 2.92E-06 9.81E-04 356 200 623.62 25774.193 9.76E-03 5.56E-06

See notes on last page. 

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

R - B-24A R - B-25A
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 18 of 35

Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O) (unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)

(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 546.10 7433.1576 7.26E-03 9.75E-04 7.03E-01 356 200 508.53 14218.006 7.03E-03 1.94E-03
3.37E-02 356 200 546.10 7433.1576 7.37E-03 4.75E-05 3.37E-02 356 200 508.53 14218.006 7.15E-03 9.46E-05
2.30E-01 356 200 546.10 7433.1576 6.92E-03 3.04E-04 2.30E-01 356 200 508.53 14218.006 6.71E-03 6.06E-04
1.07E+00 356 200 546.10 7433.1576 8.37E-03 1.71E-03 1.07E+00 356 200 508.53 14218.006 8.11E-03 3.41E-03
4.82E-02 356 200 546.10 7433.1576 9.76E-03 9.00E-05 4.82E-02 356 200 508.53 14218.006 9.47E-03 1.79E-04
1.67E-01 356 200 546.10 7433.1576 6.61E-03 2.11E-04 1.67E-01 356 200 508.53 14218.006 6.40E-03 4.20E-04
1.15E-01 356 200 546.10 7433.1576 7.30E-03 1.61E-04 1.15E-01 356 200 508.53 14218.006 7.08E-03 3.20E-04
2.33E-03 356 200 546.10 7433.1576 9.01E-03 4.01E-06 2.33E-03 356 200 508.53 14218.006 8.81E-03 8.06E-06
5.64E-03 356 200 546.10 7433.1576 7.56E-03 8.15E-06 5.64E-03 356 200 508.53 14218.006 7.35E-03 1.63E-05
1.62E-03 356 200 546.10 7433.1576 1.40E-02 4.33E-06 1.62E-03 356 200 508.53 14218.006 1.37E-02 8.70E-06
2.27E-01 356 200 546.10 7433.1576 8.20E-03 3.56E-04 2.27E-01 356 200 508.53 14218.006 7.95E-03 7.08E-04
1.27E-01 356 200 546.10 7433.1576 6.82E-03 1.66E-04 1.27E-01 356 200 508.53 14218.006 6.61E-03 3.30E-04
4.54E-01 356 200 546.10 7433.1576 2.52E-02 2.19E-03 4.54E-01 356 200 508.53 14218.006 2.44E-02 4.35E-03
1.50E-01 356 200 546.10 7433.1576 9.70E-03 2.78E-04 1.50E-01 356 200 508.53 14218.006 9.40E-03 5.54E-04
3.61E-01 356 200 546.10 7433.1576 1.17E-02 8.09E-04 3.61E-01 356 200 508.53 14218.006 1.14E-02 1.61E-03
1.33E-01 356 200 546.10 7433.1576 9.43E-03 2.40E-04 1.33E-01 356 200 508.53 14218.006 9.14E-03 4.77E-04
3.22E-01 356 200 546.10 7433.1576 6.98E-03 4.30E-04 3.22E-01 356 200 508.53 14218.006 6.77E-03 8.56E-04
7.24E-01 356 200 546.10 7433.1576 6.70E-03 9.27E-04 7.24E-01 356 200 508.53 14218.006 6.49E-03 1.85E-03
2.71E-01 356 200 546.10 7433.1576 8.10E-03 4.20E-04 2.71E-01 356 200 508.53 14218.006 7.85E-03 8.36E-04
4.03E-01 356 200 546.10 7433.1576 7.35E-03 5.67E-04 4.03E-01 356 200 508.53 14218.006 7.13E-03 1.13E-03
1.14E+00 356 200 546.10 7433.1576 9.85E-03 2.15E-03 1.14E+00 356 200 508.53 14218.006 9.55E-03 4.27E-03
2.71E-01 356 200 546.10 7433.1576 6.65E-03 3.45E-04 2.71E-01 356 200 508.53 14218.006 6.45E-03 6.86E-04

5.81E-02 356 200 546.10 7433.1576 2.85E-03 3.17E-05 5.81E-02 356 200 508.53 14218.006 2.77E-03 6.32E-05
7.85E-02 356 200 546.10 7433.1576 6.46E-03 9.70E-05 7.85E-02 356 200 508.53 14218.006 6.26E-03 1.93E-04
9.85E-02 356 200 546.10 7433.1576 6.45E-03 1.21E-04 9.85E-02 356 200 508.53 14218.006 6.25E-03 2.42E-04
4.58E-04 356 200 546.10 7433.1576 7.39E-03 6.47E-07 4.58E-04 356 200 508.53 14218.006 7.34E-03 1.32E-06
2.12E-02 356 200 546.10 7433.1576 4.63E-03 1.88E-05 2.12E-02 356 200 508.53 14218.006 4.49E-03 3.74E-05
6.95E-04 356 200 546.10 7433.1576 9.02E-03 1.20E-06 6.95E-04 356 200 508.53 14218.006 8.89E-03 2.43E-06
1.80E-02 356 200 546.10 7433.1576 5.67E-03 1.95E-05 1.80E-02 356 200 508.53 14218.006 5.51E-03 3.89E-05
9.81E-04 356 200 546.10 7433.1576 9.48E-03 1.78E-06 9.81E-04 356 200 508.53 14218.006 9.31E-03 3.59E-06

See notes on last page. 

R - Leach R-1

VF wamb  [(mg/m 3  air)/(mg/L H 2 O)]= H/ {1 +[(U air  x  air  x L GW )/(W x Deff ws )} x 10 3  L/m 3

R - B-28A
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TABLE M-6
VOLATILIZATION FACTOR: GROUNDWATER TO AMBIENT AIR (VF WAMB)

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 19 of 35

Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

H Uair air LGW W Deff ws VFwamb 

(unitless) (cm/s) (cm) (cm) (cm) (cm2 /s)
(mg/m3 air)/
(mg/L H2O)

7.03E-01 356 200 458.5208 49159.668 6.70E-03 7.10E-03
3.37E-02 356 200 458.5208 49159.668 6.82E-03 3.46E-04
2.30E-01 356 200 458.5208 49159.668 6.39E-03 2.21E-03
1.07E+00 356 200 458.5208 49159.668 7.73E-03 1.25E-02
4.82E-02 356 200 458.5208 49159.668 9.03E-03 6.55E-04
1.67E-01 356 200 458.5208 49159.668 6.11E-03 1.54E-03
1.15E-01 356 200 458.5208 49159.668 6.75E-03 1.17E-03
2.33E-03 356 200 458.5208 49159.668 8.50E-03 2.98E-05
5.64E-03 356 200 458.5208 49159.668 7.04E-03 5.98E-05
1.62E-03 356 200 458.5208 49159.668 1.32E-02 3.22E-05
2.27E-01 356 200 458.5208 49159.668 7.58E-03 2.59E-03
1.27E-01 356 200 458.5208 49159.668 6.30E-03 1.21E-03
4.54E-01 356 200 458.5208 49159.668 2.33E-02 1.59E-02
1.50E-01 356 200 458.5208 49159.668 8.96E-03 2.02E-03
3.61E-01 356 200 458.5208 49159.668 1.08E-02 5.89E-03
1.33E-01 356 200 458.5208 49159.668 8.72E-03 1.75E-03
3.22E-01 356 200 458.5208 49159.668 6.45E-03 3.13E-03
7.24E-01 356 200 458.5208 49159.668 6.19E-03 6.75E-03
2.71E-01 356 200 458.5208 49159.668 7.49E-03 3.06E-03
4.03E-01 356 200 458.5208 49159.668 6.80E-03 4.12E-03
1.14E+00 356 200 458.5208 49159.668 9.10E-03 1.56E-02
2.71E-01 356 200 458.5208 49159.668 6.15E-03 2.51E-03

5.81E-02 356 200 458.5208 49159.668 2.64E-03 2.31E-04
7.85E-02 356 200 458.5208 49159.668 5.97E-03 7.06E-04
9.85E-02 356 200 458.5208 49159.668 5.96E-03 8.85E-04
4.58E-04 356 200 458.5208 49159.668 7.26E-03 5.01E-06
2.12E-02 356 200 458.5208 49159.668 4.29E-03 1.37E-04
6.95E-04 356 200 458.5208 49159.668 8.69E-03 9.09E-06
1.80E-02 356 200 458.5208 49159.668 5.26E-03 1.43E-04
9.81E-04 356 200 458.5208 49159.668 9.07E-03 1.34E-05

Notes:
SVOCs - Semivolatile Organic Compounds.
VOC - Volatile Organic Compound; those with Henry's Law Constant greater than 10 -5 atm-m3/mol and a
              molecular weight less than 200 g/mol. 
Inputs listed on Tables M-1 and M-2.
Equations from ASTM, 2000.
DeffWs calculated in Table D-5.

VFwamb [(mg/m3 air)/(mg/L H2O)]= H/ {1 +[(Uair x dair x LGW)/(W x Deffws)} x 103 L/m3

S - SA-S-1
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TABLE M-7
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Page 20 of 35

Constituent

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

VOCs
1,1,1-Trichloroethane 2.30E+01 7.34E-03 1.69E-01 NCOPC 8.71E-03 NCOPC
1,1,2-Trichloroethane 6.70E-01 3.58E-04 2.40E-04 NCOPC 4.25E-04 NCOPC
1,1-Dichloroethane 1.20E+01 2.29E-03 2.75E-02 NCOPC 2.72E-03 NCOPC
1,1-Dichloroethylene 2.10E+00 1.29E-02 2.71E-02 NCOPC 1.53E-02 NCOPC
1,2-Dichloroethane NCOPC 6.77E-04 NCOPC NCOPC 8.04E-04 NCOPC
1,2-Dichloroethene (total) 4.00E+01 1.59E-03 6.35E-02 NCOPC 1.88E-03 NCOPC
1,2-Dichloropropane NCOPC 1.21E-03 NCOPC NCOPC 1.43E-03 NCOPC
2-Butanone NCOPC 3.04E-05 NCOPC NCOPC 3.69E-05 NCOPC
4-Methyl-2-pentanone NCOPC 6.15E-05 NCOPC NCOPC 7.36E-05 NCOPC
Acetone NCOPC 3.28E-05 NCOPC NCOPC 3.98E-05 NCOPC
Benzene 6.30E+01 2.68E-03 1.69E-01 6.35E-03 3.18E-03 2.02E-05
Chlorobenzene 4.80E+00 1.25E-03 5.98E-03 NCOPC 1.48E-03 NCOPC
Chloroethane NCOPC 1.65E-02 NCOPC NCOPC 1.95E-02 NCOPC
Chloroform 6.10E-01 2.09E-03 1.28E-03 NCOPC 2.48E-03 NCOPC
Chloromethane NCOPC 6.09E-03 NCOPC NCOPC 7.22E-03 NCOPC
Dichloromethane 2.70E-01 1.81E-03 4.87E-04 NCOPC 2.14E-03 NCOPC
Ethylbenzene 1.60E+00 3.24E-03 5.18E-03 NCOPC 3.84E-03 NCOPC
Tetrachloroethene NCOPC 6.98E-03 NCOPC 1.10E-01 8.28E-03 9.11E-04
Toluene 3.40E+01 3.16E-03 1.07E-01 NCOPC 3.75E-03 NCOPC
Trichloroethene 6.90E-01 4.27E-03 2.94E-03 5.30E-02 5.06E-03 2.68E-04
Vinyl chloride 5.10E-01 1.62E-02 8.24E-03 NCOPC 1.92E-02 NCOPC
Xylenes, Total NCOPC 2.59E-03 NCOPC NCOPC 3.08E-03 NCOPC
SVOCs
1,2,4-Trichlorobenzene NCOPC 2.39E-04 NCOPC NCOPC 2.84E-04 NCOPC
1,2-Dichlorobenzene 1.90E+00 7.30E-04 1.39E-03 NCOPC 8.67E-04 NCOPC
1,4-Dichlorobenzene 1.60E+00 9.15E-04 1.46E-03 NCOPC 1.09E-03 NCOPC
2-Chlorophenol NCOPC 4.96E-06 NCOPC NCOPC 6.29E-06 NCOPC
2-Methylnaphthalene 7.30E-02 1.41E-04 1.03E-05 NCOPC 1.68E-04 NCOPC
bis(2-Chloroethyl)ether NCOPC 9.14E-06 NCOPC NCOPC 1.13E-05 NCOPC
Naphthalene NCOPC 1.47E-04 NCOPC NCOPC 1.75E-04 NCOPC
Nitrobenzene NCOPC 1.35E-05 NCOPC NCOPC 1.66E-05 NCOPC

See notes on last page.
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TABLE M-7
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 7.91E-03 NCOPC NCOPC 8.09E-03 NCOPC
NCOPC 3.86E-04 NCOPC NCOPC 3.94E-04 NCOPC
NCOPC 2.47E-03 NCOPC NCOPC 2.52E-03 NCOPC
NCOPC 1.39E-02 NCOPC NCOPC 1.42E-02 NCOPC
NCOPC 7.31E-04 NCOPC NCOPC 7.47E-04 NCOPC
NCOPC 1.71E-03 NCOPC NCOPC 1.75E-03 NCOPC
NCOPC 1.30E-03 NCOPC NCOPC 1.33E-03 NCOPC
NCOPC 3.40E-05 NCOPC NCOPC 3.36E-05 NCOPC
NCOPC 6.73E-05 NCOPC NCOPC 6.79E-05 NCOPC
NCOPC 3.68E-05 NCOPC NCOPC 3.63E-05 NCOPC
9.20E-01 2.89E-03 2.66E-03 4.40E+00 2.95E-03 1.30E-02
1.70E+00 1.34E-03 2.28E-03 1.10E+01 1.37E-03 1.51E-02
NCOPC 1.77E-02 NCOPC 6.50E-01 1.82E-02 1.18E-02
NCOPC 2.26E-03 NCOPC NCOPC 2.31E-03 NCOPC
NCOPC 6.56E-03 NCOPC NCOPC 6.71E-03 NCOPC
NCOPC 1.95E-03 NCOPC NCOPC 1.99E-03 NCOPC
NCOPC 3.49E-03 NCOPC NCOPC 3.57E-03 NCOPC
NCOPC 7.52E-03 NCOPC NCOPC 7.69E-03 NCOPC
NCOPC 3.40E-03 NCOPC NCOPC 3.48E-03 NCOPC
NCOPC 4.59E-03 NCOPC NCOPC 4.70E-03 NCOPC
NCOPC 1.74E-02 NCOPC NCOPC 1.78E-02 NCOPC
NCOPC 2.80E-03 NCOPC NCOPC 2.86E-03 NCOPC

NCOPC 2.58E-04 NCOPC NCOPC 2.63E-04 NCOPC
NCOPC 7.87E-04 NCOPC NCOPC 8.05E-04 NCOPC
NCOPC 9.86E-04 NCOPC NCOPC 1.01E-03 NCOPC
3.30E-01 5.99E-06 1.98E-06 5.50E-02 5.51E-06 3.03E-07
NCOPC 1.53E-04 NCOPC NCOPC 1.56E-04 NCOPC
NCOPC 1.06E-05 NCOPC NCOPC 1.01E-05 NCOPC
5.70E-01 1.59E-04 9.09E-05 NCOPC 1.62E-04 NCOPC
8.00E-02 1.55E-05 1.24E-06 NCOPC 1.50E-05 NCOPC

See notes on last page.
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TABLE M-7
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 1.15E-02 NCOPC NCOPC 1.44E-03 NCOPC
NCOPC 5.59E-04 NCOPC NCOPC 6.18E-05 NCOPC
NCOPC 3.57E-03 NCOPC NCOPC 3.95E-04 NCOPC
NCOPC 2.01E-02 NCOPC NCOPC 2.22E-03 NCOPC
NCOPC 1.06E-03 NCOPC NCOPC 1.17E-04 NCOPC
NCOPC 2.48E-03 NCOPC NCOPC 2.74E-04 NCOPC
NCOPC 1.89E-03 NCOPC NCOPC 2.09E-04 NCOPC
NCOPC 4.83E-05 NCOPC NCOPC 5.36E-06 NCOPC
NCOPC 9.67E-05 NCOPC NCOPC 1.07E-05 NCOPC
NCOPC 5.22E-05 NCOPC NCOPC 5.80E-06 NCOPC
7.35E-03 4.18E-03 3.07E-05 2.20E-01 4.62E-04 1.02E-04
NCOPC 1.94E-03 NCOPC 2.80E-01 2.15E-04 6.02E-05
NCOPC 2.57E-02 NCOPC NCOPC 2.84E-03 NCOPC
NCOPC 3.27E-03 NCOPC NCOPC 3.61E-04 NCOPC
NCOPC 9.50E-03 NCOPC NCOPC 1.05E-03 NCOPC
NCOPC 2.82E-03 NCOPC NCOPC 3.12E-04 NCOPC
NCOPC 5.05E-03 NCOPC NCOPC 5.58E-04 NCOPC
2.35E-02 1.09E-02 2.56E-04 NCOPC 1.20E-03 NCOPC
NCOPC 4.93E-03 NCOPC NCOPC 5.45E-04 NCOPC
2.20E-02 6.65E-03 1.46E-04 NCOPC 7.36E-04 NCOPC
NCOPC 2.52E-02 NCOPC NCOPC 2.79E-03 NCOPC
NCOPC 4.05E-03 NCOPC NCOPC 4.48E-04 NCOPC

NCOPC 3.73E-04 NCOPC NCOPC 4.13E-05 NCOPC
NCOPC 1.14E-03 NCOPC NCOPC 1.26E-04 NCOPC
NCOPC 1.43E-03 NCOPC NCOPC 1.58E-04 NCOPC
NCOPC 8.20E-06 NCOPC NCOPC 9.15E-07 NCOPC
NCOPC 2.21E-04 NCOPC NCOPC 2.45E-05 NCOPC
NCOPC 1.48E-05 NCOPC NCOPC 1.65E-06 NCOPC
NCOPC 2.30E-04 NCOPC NCOPC 2.55E-05 NCOPC
NCOPC 2.18E-05 NCOPC NCOPC 2.42E-06 NCOPC

See notes on last page.
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 5.26E-03 NCOPC NCOPC 5.12E-03 NCOPC
NCOPC 3.58E-04 NCOPC NCOPC 3.58E-04 NCOPC
NCOPC 2.29E-03 NCOPC NCOPC 2.29E-03 NCOPC
NCOPC 1.29E-02 NCOPC NCOPC 1.29E-02 NCOPC

2.30E+00 6.77E-04 1.56E-03 NCOPC 6.77E-04 NCOPC
NCOPC 1.59E-03 NCOPC NCOPC 1.59E-03 NCOPC
NCOPC 1.21E-03 NCOPC NCOPC 1.21E-03 NCOPC
NCOPC 3.04E-05 NCOPC NCOPC 3.04E-05 NCOPC
NCOPC 6.15E-05 NCOPC NCOPC 6.15E-05 NCOPC
NCOPC 3.28E-05 NCOPC NCOPC 3.28E-05 NCOPC
5.10E-01 2.68E-03 1.37E-03 1.00E+00 2.68E-03 2.68E-03
1.80E+00 1.25E-03 2.24E-03 1.20E+00 1.25E-03 1.50E-03
NCOPC 1.65E-02 NCOPC 3.50E-02 1.65E-02 5.76E-04
NCOPC 2.09E-03 NCOPC NCOPC 2.09E-03 NCOPC
NCOPC 6.09E-03 NCOPC NCOPC 6.09E-03 NCOPC
5.50E-02 1.81E-03 9.93E-05 NCOPC 1.81E-03 NCOPC
NCOPC 3.24E-03 NCOPC NCOPC 3.24E-03 NCOPC
1.40E-01 6.98E-03 9.77E-04 NCOPC 6.98E-03 NCOPC
1.20E+00 3.16E-03 3.79E-03 NCOPC 3.16E-03 NCOPC
3.00E-02 4.27E-03 1.28E-04 NCOPC 4.27E-03 NCOPC
5.60E-03 1.62E-02 9.05E-05 NCOPC 1.62E-02 NCOPC
NCOPC 2.59E-03 NCOPC NCOPC 2.59E-03 NCOPC

NCOPC 2.39E-04 NCOPC NCOPC 2.39E-04 NCOPC
NCOPC 7.30E-04 NCOPC NCOPC 7.30E-04 NCOPC
8.15E-02 9.15E-04 7.45E-05 NCOPC 9.15E-04 NCOPC
1.30E+01 4.96E-06 6.45E-05 NCOPC 4.96E-06 NCOPC
NCOPC 1.41E-04 NCOPC NCOPC 1.41E-04 NCOPC
NCOPC 9.14E-06 NCOPC NCOPC 9.14E-06 NCOPC

1.90E+00 1.47E-04 2.80E-04 NCOPC 1.47E-04 NCOPC
1.70E+00 1.35E-05 2.30E-05 NCOPC 1.35E-05 NCOPC

See notes on last page.
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GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 5.26E-04 NCOPC NCOPC 1.58E-03 NCOPC
NCOPC 2.56E-05 NCOPC NCOPC 7.71E-05 NCOPC
NCOPC 1.64E-04 NCOPC NCOPC 4.94E-04 NCOPC
NCOPC 9.24E-04 NCOPC NCOPC 2.78E-03 NCOPC
NCOPC 4.85E-05 NCOPC NCOPC 1.46E-04 NCOPC
NCOPC 1.14E-04 NCOPC NCOPC 3.42E-04 NCOPC
NCOPC 8.66E-05 NCOPC NCOPC 2.61E-04 NCOPC
NCOPC 2.11E-06 NCOPC NCOPC 6.61E-06 NCOPC
NCOPC 4.35E-06 NCOPC NCOPC 1.33E-05 NCOPC
NCOPC 2.27E-06 NCOPC NCOPC 7.14E-06 NCOPC
4.75E-01 1.92E-04 9.12E-05 5.10E-01 5.77E-04 2.95E-04
NCOPC 8.93E-05 NCOPC 2.00E+00 2.69E-04 5.37E-04
NCOPC 1.18E-03 NCOPC NCOPC 3.55E-03 NCOPC
NCOPC 1.50E-04 NCOPC NCOPC 4.51E-04 NCOPC
NCOPC 4.37E-04 NCOPC NCOPC 1.31E-03 NCOPC
NCOPC 1.29E-04 NCOPC NCOPC 3.89E-04 NCOPC
NCOPC 2.32E-04 NCOPC NCOPC 6.97E-04 NCOPC
NCOPC 5.00E-04 NCOPC NCOPC 1.50E-03 NCOPC
NCOPC 2.27E-04 NCOPC NCOPC 6.81E-04 NCOPC
NCOPC 3.06E-04 NCOPC NCOPC 9.19E-04 NCOPC
NCOPC 1.16E-03 NCOPC NCOPC 3.48E-03 NCOPC
NCOPC 1.86E-04 NCOPC NCOPC 5.59E-04 NCOPC

NCOPC 1.71E-05 NCOPC NCOPC 5.15E-05 NCOPC
NCOPC 5.23E-05 NCOPC NCOPC 1.57E-04 NCOPC
NCOPC 6.55E-05 NCOPC NCOPC 1.97E-04 NCOPC
NCOPC 3.23E-07 NCOPC NCOPC 1.10E-06 NCOPC
4.55E-01 1.01E-05 4.58E-06 NCOPC 3.05E-05 NCOPC
NCOPC 6.13E-07 NCOPC 3.60E-01 2.00E-06 7.21E-07
NCOPC 1.05E-05 NCOPC NCOPC 3.18E-05 NCOPC
NCOPC 9.16E-07 NCOPC NCOPC 2.96E-06 NCOPC

See notes on last page.
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TABLE M-7
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HUMAN HEALTH RISK ASSESSMENT
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 1.47E-03 NCOPC NCOPC 3.13E-03 NCOPC
NCOPC 7.17E-05 NCOPC NCOPC 1.52E-04 NCOPC
NCOPC 4.58E-04 NCOPC NCOPC 9.76E-04 NCOPC
NCOPC 2.58E-03 NCOPC NCOPC 5.49E-03 NCOPC
NCOPC 1.36E-04 NCOPC 2.20E-01 2.88E-04 6.34E-05
NCOPC 3.18E-04 NCOPC NCOPC 6.76E-04 NCOPC
NCOPC 2.42E-04 NCOPC NCOPC 5.15E-04 NCOPC
NCOPC 6.36E-06 NCOPC NCOPC 1.27E-05 NCOPC
NCOPC 1.25E-05 NCOPC NCOPC 2.60E-05 NCOPC
NCOPC 6.88E-06 NCOPC 2.20E+01 1.37E-05 3.01E-04
7.80E-02 5.36E-04 4.18E-05 8.30E-01 1.14E-03 9.47E-04
1.70E+00 2.49E-04 4.24E-04 1.00E+00 5.31E-04 5.31E-04
NCOPC 3.29E-03 NCOPC NCOPC 7.02E-03 NCOPC
NCOPC 4.19E-04 NCOPC NCOPC 8.92E-04 NCOPC
NCOPC 1.22E-03 NCOPC NCOPC 2.59E-03 NCOPC
NCOPC 3.61E-04 NCOPC 1.40E-01 7.69E-04 1.08E-04
NCOPC 6.47E-04 NCOPC NCOPC 1.38E-03 NCOPC
NCOPC 1.39E-03 NCOPC NCOPC 2.97E-03 NCOPC
NCOPC 6.32E-04 NCOPC NCOPC 1.35E-03 NCOPC
NCOPC 8.52E-04 NCOPC NCOPC 1.82E-03 NCOPC
NCOPC 3.23E-03 NCOPC NCOPC 6.89E-03 NCOPC
NCOPC 5.19E-04 NCOPC NCOPC 1.11E-03 NCOPC

NCOPC 4.80E-05 NCOPC NCOPC 1.02E-04 NCOPC
NCOPC 1.46E-04 NCOPC NCOPC 3.11E-04 NCOPC
3.00E-01 1.83E-04 5.49E-05 NCOPC 3.90E-04 NCOPC
8.00E-02 1.14E-06 9.14E-08 1.40E+02 1.99E-06 2.79E-04
NCOPC 2.85E-05 NCOPC NCOPC 6.00E-05 NCOPC
NCOPC 2.01E-06 NCOPC NCOPC 3.73E-06 NCOPC
NCOPC 2.96E-05 NCOPC NCOPC 6.25E-05 NCOPC
NCOPC 2.92E-06 NCOPC 1.30E+00 5.56E-06 7.23E-06

See notes on last page.
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TABLE M-7
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 9.75E-04 NCOPC NCOPC 1.94E-03 NCOPC
NCOPC 4.75E-05 NCOPC NCOPC 9.46E-05 NCOPC
NCOPC 3.04E-04 NCOPC NCOPC 6.06E-04 NCOPC
NCOPC 1.71E-03 NCOPC NCOPC 3.41E-03 NCOPC

9.10E+00 9.00E-05 8.19E-04 NCOPC 1.79E-04 NCOPC
NCOPC 2.11E-04 NCOPC NCOPC 4.20E-04 NCOPC
NCOPC 1.61E-04 NCOPC NCOPC 3.20E-04 NCOPC
NCOPC 4.01E-06 NCOPC NCOPC 8.06E-06 NCOPC
NCOPC 8.15E-06 NCOPC NCOPC 1.63E-05 NCOPC
NCOPC 4.33E-06 NCOPC NCOPC 8.70E-06 NCOPC
NCOPC 3.56E-04 NCOPC 1.40E-01 7.08E-04 9.92E-05

3.50E+00 1.66E-04 5.79E-04 3.40E-01 3.30E-04 1.12E-04
1.60E-01 2.19E-03 3.50E-04 NCOPC 4.35E-03 NCOPC
NCOPC 2.78E-04 NCOPC NCOPC 5.54E-04 NCOPC
NCOPC 8.09E-04 NCOPC NCOPC 1.61E-03 NCOPC
NCOPC 2.40E-04 NCOPC NCOPC 4.77E-04 NCOPC
NCOPC 4.30E-04 NCOPC NCOPC 8.56E-04 NCOPC
NCOPC 9.27E-04 NCOPC NCOPC 1.85E-03 NCOPC
NCOPC 4.20E-04 NCOPC NCOPC 8.36E-04 NCOPC
NCOPC 5.67E-04 NCOPC NCOPC 1.13E-03 NCOPC
NCOPC 2.15E-03 NCOPC NCOPC 4.27E-03 NCOPC
NCOPC 3.45E-04 NCOPC NCOPC 6.86E-04 NCOPC

NCOPC 3.17E-05 NCOPC NCOPC 6.32E-05 NCOPC
NCOPC 9.70E-05 NCOPC NCOPC 1.93E-04 NCOPC
NCOPC 1.21E-04 NCOPC NCOPC 2.42E-04 NCOPC

5.00E+01 6.47E-07 3.24E-05 NCOPC 1.32E-06 NCOPC
NCOPC 1.88E-05 NCOPC NCOPC 3.74E-05 NCOPC
NCOPC 1.20E-06 NCOPC NCOPC 2.43E-06 NCOPC
NCOPC 1.95E-05 NCOPC NCOPC 3.89E-05 NCOPC

3.20E+00 1.78E-06 5.69E-06 NCOPC 3.59E-06 NCOPC

See notes on last page.
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TABLE M-7
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)

VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 7.10E-03 NCOPC NCOPC 7.10E-03 NCOPC
1.20E-01 3.46E-04 4.15E-05 NCOPC 3.46E-04 NCOPC
NCOPC 2.21E-03 NCOPC NCOPC 2.21E-03 NCOPC
3.10E-01 1.25E-02 3.86E-03 NCOPC 1.25E-02 NCOPC
1.97E+03 6.55E-04 1.29E+00 NCOPC 6.55E-04 NCOPC
1.20E+03 1.54E-03 1.84E+00 NCOPC 1.54E-03 NCOPC
1.00E-02 1.17E-03 1.17E-05 NCOPC 1.17E-03 NCOPC
1.20E+01 2.98E-05 3.58E-04 NCOPC 2.98E-05 NCOPC
2.10E+00 5.98E-05 1.26E-04 NCOPC 5.98E-05 NCOPC
8.00E+01 3.22E-05 2.58E-03 NCOPC 3.22E-05 NCOPC
1.47E+03 2.59E-03 3.80E+00 7.35E-03 2.59E-03 1.90E-05
1.03E+03 1.21E-03 1.25E+00 NCOPC 1.21E-03 NCOPC
NCOPC 1.59E-02 NCOPC 7.35E-03 1.59E-02 1.17E-04

3.07E+02 2.02E-03 6.21E-01 NCOPC 2.02E-03 NCOPC
1.51E+02 5.89E-03 8.91E-01 NCOPC 5.89E-03 NCOPC
2.50E+00 1.75E-03 4.36E-03 NCOPC 1.75E-03 NCOPC
3.67E+02 3.13E-03 1.15E+00 NCOPC 3.13E-03 NCOPC
6.87E+04 6.75E-03 4.63E+02 NCOPC 6.75E-03 NCOPC
1.73E+04 3.06E-03 5.30E+01 NCOPC 3.06E-03 NCOPC
7.97E+04 4.12E-03 3.29E+02 NCOPC 4.12E-03 NCOPC
1.50E-01 1.56E-02 2.34E-03 NCOPC 1.56E-02 NCOPC
1.07E+03 2.51E-03 2.68E+00 NCOPC 2.51E-03 NCOPC

2.77E+01 2.31E-04 6.40E-03 NCOPC 2.31E-04 NCOPC
2.33E+01 7.06E-04 1.65E-02 NCOPC 7.06E-04 NCOPC
3.77E+01 8.85E-04 3.33E-02 NCOPC 8.85E-04 NCOPC
1.09E+02 5.01E-06 5.47E-04 NCOPC 5.01E-06 NCOPC
1.62E+01 1.37E-04 2.22E-03 NCOPC 1.37E-04 NCOPC
NCOPC 9.09E-06 NCOPC NCOPC 9.09E-06 NCOPC

5.60E+00 1.43E-04 7.98E-04 NCOPC 1.43E-04 NCOPC
NCOPC 1.34E-05 NCOPC NCOPC 1.34E-05 NCOPC

Notes: 
NCOPC - Not a Constituent of Potential Concern in this area.
VOC - Volatile Organic Compound; those with Henry's Law Constant
          greater than 10-5 atm-m3/mol and a molecular weight less
           than 200 g/mol. 
RME - Reasonable Maximum Exposure. 
(a) Exposure Point Concentration (EPC) selected in Appendix I Table 3.7
(b) Volatilization Factor (VF) calculated in Table D-6
(c) Outdoor air concentration =EPC*VF.
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

VOCs
1,1,1-Trichloroethane 2.30E+01 7.34E-03 1.69E-01 NCOPC 8.71E-03 NCOPC
1,1,2-Trichloroethane 6.70E-01 3.58E-04 2.40E-04 NCOPC 4.25E-04 NCOPC
1,1-Dichloroethane 1.20E+01 2.29E-03 2.75E-02 NCOPC 2.72E-03 NCOPC
1,1-Dichloroethylene 2.10E+00 1.29E-02 2.71E-02 NCOPC 1.53E-02 NCOPC
1,2-Dichloroethane NCOPC 6.77E-04 NCOPC NCOPC 8.04E-04 NCOPC
1,2-Dichloroethene (total) 4.00E+01 1.59E-03 6.35E-02 NCOPC 1.88E-03 NCOPC
1,2-Dichloropropane NCOPC 1.21E-03 NCOPC NCOPC 1.43E-03 NCOPC
2-Butanone NCOPC 3.04E-05 NCOPC NCOPC 3.69E-05 NCOPC
4-Methyl-2-pentanone NCOPC 6.15E-05 NCOPC NCOPC 7.36E-05 NCOPC
Acetone NCOPC 3.28E-05 NCOPC NCOPC 3.98E-05 NCOPC
Benzene 6.30E+01 2.68E-03 1.69E-01 6.35E-03 3.18E-03 2.02E-05
Chlorobenzene 4.80E+00 1.25E-03 5.98E-03 NCOPC 1.48E-03 NCOPC
Chloroethane NCOPC 1.65E-02 NCOPC NCOPC 1.95E-02 NCOPC
Chloroform 6.10E-01 2.09E-03 1.28E-03 NCOPC 2.48E-03 NCOPC
Chloromethane NCOPC 6.09E-03 NCOPC NCOPC 7.22E-03 NCOPC
Dichloromethane 2.70E-01 1.81E-03 4.87E-04 NCOPC 2.14E-03 NCOPC
Ethylbenzene 1.60E+00 3.24E-03 5.18E-03 NCOPC 3.84E-03 NCOPC
Tetrachloroethene NCOPC 6.98E-03 NCOPC 1.10E-01 8.28E-03 9.11E-04
Toluene 3.40E+01 3.16E-03 1.07E-01 NCOPC 3.75E-03 NCOPC
Trichloroethene 6.90E-01 4.27E-03 2.94E-03 5.30E-02 5.06E-03 2.68E-04
Vinyl chloride 5.10E-01 1.62E-02 8.24E-03 NCOPC 1.92E-02 NCOPC
Xylenes, Total NCOPC 2.59E-03 NCOPC NCOPC 3.08E-03 NCOPC
SVOCs
1,2,4-Trichlorobenzene NCOPC 2.39E-04 NCOPC NCOPC 2.84E-04 NCOPC
1,2-Dichlorobenzene 1.90E+00 7.30E-04 1.39E-03 NCOPC 8.67E-04 NCOPC
1,4-Dichlorobenzene 1.60E+00 9.15E-04 1.46E-03 NCOPC 1.09E-03 NCOPC
2-Chlorophenol NCOPC 4.96E-06 NCOPC NCOPC 6.29E-06 NCOPC
2-Methylnaphthalene 7.30E-02 1.41E-04 1.03E-05 NCOPC 1.68E-04 NCOPC
bis(2-Chloroethyl)ether NCOPC 9.14E-06 NCOPC NCOPC 1.13E-05 NCOPC
Naphthalene NCOPC 1.47E-04 NCOPC NCOPC 1.75E-04 NCOPC
Nitrobenzene NCOPC 1.35E-05 NCOPC NCOPC 1.66E-05 NCOPC

See notes on last page.
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 7.91E-03 NCOPC NCOPC 8.09E-03 NCOPC
NCOPC 3.86E-04 NCOPC NCOPC 3.94E-04 NCOPC
NCOPC 2.47E-03 NCOPC NCOPC 2.52E-03 NCOPC
NCOPC 1.39E-02 NCOPC NCOPC 1.42E-02 NCOPC
NCOPC 7.31E-04 NCOPC NCOPC 7.47E-04 NCOPC
NCOPC 1.71E-03 NCOPC NCOPC 1.75E-03 NCOPC
NCOPC 1.30E-03 NCOPC NCOPC 1.33E-03 NCOPC
NCOPC 3.40E-05 NCOPC NCOPC 3.36E-05 NCOPC
NCOPC 6.73E-05 NCOPC NCOPC 6.79E-05 NCOPC
NCOPC 3.68E-05 NCOPC NCOPC 3.63E-05 NCOPC
9.20E-01 2.89E-03 2.66E-03 4.40E+00 2.95E-03 1.30E-02
1.70E+00 1.34E-03 2.28E-03 1.10E+01 1.37E-03 1.51E-02
NCOPC 1.77E-02 NCOPC 6.50E-01 1.82E-02 1.18E-02
NCOPC 2.26E-03 NCOPC NCOPC 2.31E-03 NCOPC
NCOPC 6.56E-03 NCOPC NCOPC 6.71E-03 NCOPC
NCOPC 1.95E-03 NCOPC NCOPC 1.99E-03 NCOPC
NCOPC 3.49E-03 NCOPC NCOPC 3.57E-03 NCOPC
NCOPC 7.52E-03 NCOPC NCOPC 7.69E-03 NCOPC
NCOPC 3.40E-03 NCOPC NCOPC 3.48E-03 NCOPC
NCOPC 4.59E-03 NCOPC NCOPC 4.70E-03 NCOPC
NCOPC 1.74E-02 NCOPC NCOPC 1.78E-02 NCOPC
NCOPC 2.80E-03 NCOPC NCOPC 2.86E-03 NCOPC

NCOPC 2.58E-04 NCOPC NCOPC 2.63E-04 NCOPC
NCOPC 7.87E-04 NCOPC NCOPC 8.05E-04 NCOPC
NCOPC 9.86E-04 NCOPC NCOPC 1.01E-03 NCOPC
3.30E-01 5.99E-06 1.98E-06 5.50E-02 5.51E-06 3.03E-07
NCOPC 1.53E-04 NCOPC NCOPC 1.56E-04 NCOPC
NCOPC 1.06E-05 NCOPC NCOPC 1.01E-05 NCOPC
5.70E-01 1.59E-04 9.09E-05 NCOPC 1.62E-04 NCOPC
8.00E-02 1.55E-05 1.24E-06 NCOPC 1.50E-05 NCOPC

See notes on last page.

O North - LEACH-0-1 O - SA2-MW-4-S

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\VF_gw_oa.xls
Revised HHRA

Revision 1, Date Printed: 12/8/2008



TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 1.15E-02 NCOPC NCOPC 1.44E-03 NCOPC
NCOPC 5.59E-04 NCOPC NCOPC 6.18E-05 NCOPC
NCOPC 3.57E-03 NCOPC NCOPC 3.95E-04 NCOPC
NCOPC 2.01E-02 NCOPC NCOPC 2.22E-03 NCOPC
NCOPC 1.06E-03 NCOPC NCOPC 1.17E-04 NCOPC
NCOPC 2.48E-03 NCOPC NCOPC 2.74E-04 NCOPC
NCOPC 1.89E-03 NCOPC NCOPC 2.09E-04 NCOPC
NCOPC 4.83E-05 NCOPC NCOPC 5.36E-06 NCOPC
NCOPC 9.67E-05 NCOPC NCOPC 1.07E-05 NCOPC
NCOPC 5.22E-05 NCOPC NCOPC 5.80E-06 NCOPC
7.35E-03 4.18E-03 3.07E-05 2.20E-01 4.62E-04 1.02E-04
NCOPC 1.94E-03 NCOPC 2.80E-01 2.15E-04 6.02E-05
NCOPC 2.57E-02 NCOPC NCOPC 2.84E-03 NCOPC
NCOPC 3.27E-03 NCOPC NCOPC 3.61E-04 NCOPC
NCOPC 9.50E-03 NCOPC NCOPC 1.05E-03 NCOPC
NCOPC 2.82E-03 NCOPC NCOPC 3.12E-04 NCOPC
NCOPC 5.05E-03 NCOPC NCOPC 5.58E-04 NCOPC
2.35E-02 1.09E-02 2.56E-04 NCOPC 1.20E-03 NCOPC
NCOPC 4.93E-03 NCOPC NCOPC 5.45E-04 NCOPC
2.20E-02 6.65E-03 1.46E-04 NCOPC 7.36E-04 NCOPC
NCOPC 2.52E-02 NCOPC NCOPC 2.79E-03 NCOPC
NCOPC 4.05E-03 NCOPC NCOPC 4.48E-04 NCOPC

NCOPC 3.73E-04 NCOPC NCOPC 4.13E-05 NCOPC
NCOPC 1.14E-03 NCOPC NCOPC 1.26E-04 NCOPC
NCOPC 1.43E-03 NCOPC NCOPC 1.58E-04 NCOPC
NCOPC 8.20E-06 NCOPC NCOPC 9.15E-07 NCOPC
NCOPC 2.21E-04 NCOPC NCOPC 2.45E-05 NCOPC
NCOPC 1.48E-05 NCOPC NCOPC 1.65E-06 NCOPC
NCOPC 2.30E-04 NCOPC NCOPC 2.55E-05 NCOPC
NCOPC 2.18E-05 NCOPC NCOPC 2.42E-06 NCOPC

See notes on last page.
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 2.60E-03 NCOPC NCOPC 5.26E-03 NCOPC
NCOPC 1.26E-04 NCOPC NCOPC 3.58E-04 NCOPC
NCOPC 8.10E-04 NCOPC NCOPC 2.29E-03 NCOPC
NCOPC 4.56E-03 NCOPC NCOPC 1.29E-02 NCOPC

1.95E+00 2.39E-04 4.67E-04 NCOPC 6.77E-04 NCOPC
NCOPC 5.61E-04 NCOPC NCOPC 1.59E-03 NCOPC
NCOPC 4.27E-04 NCOPC NCOPC 1.21E-03 NCOPC
NCOPC 1.05E-05 NCOPC NCOPC 3.04E-05 NCOPC
NCOPC 2.15E-05 NCOPC NCOPC 6.15E-05 NCOPC
NCOPC 1.13E-05 NCOPC NCOPC 3.28E-05 NCOPC
4.39E-01 9.47E-04 4.16E-04 1.00E+00 2.68E-03 2.68E-03
1.39E+00 4.40E-04 6.12E-04 1.20E+00 1.25E-03 1.50E-03
NCOPC 5.82E-03 NCOPC 3.50E-02 1.65E-02 5.76E-04
NCOPC 7.40E-04 NCOPC NCOPC 2.09E-03 NCOPC
NCOPC 2.15E-03 NCOPC NCOPC 6.09E-03 NCOPC
4.63E-02 6.38E-04 2.95E-05 NCOPC 1.81E-03 NCOPC
NCOPC 1.14E-03 NCOPC NCOPC 3.24E-03 NCOPC
1.07E-01 2.47E-03 2.65E-04 NCOPC 6.98E-03 NCOPC
1.07E+00 1.12E-03 1.20E-03 NCOPC 3.16E-03 NCOPC
2.18E-02 1.51E-03 3.29E-05 NCOPC 4.27E-03 NCOPC
4.85E-03 5.72E-03 2.77E-05 NCOPC 1.62E-02 NCOPC
NCOPC 9.17E-04 NCOPC NCOPC 2.59E-03 NCOPC

NCOPC 8.42E-05 NCOPC NCOPC 2.39E-04 NCOPC
NCOPC 2.58E-04 NCOPC NCOPC 7.30E-04 NCOPC
8.15E-02 3.23E-04 2.63E-05 NCOPC 9.15E-04 NCOPC
8.96E+00 1.64E-06 1.47E-05 NCOPC 4.96E-06 NCOPC
NCOPC 4.98E-05 NCOPC NCOPC 1.41E-04 NCOPC
NCOPC 3.08E-06 NCOPC NCOPC 9.14E-06 NCOPC

1.47E+00 5.18E-05 7.60E-05 NCOPC 1.47E-04 NCOPC
1.42E+00 4.59E-06 6.53E-06 NCOPC 1.35E-05 NCOPC

See notes on last page.

Q Central - SA-Q-8 Q North - LEACH-Q-1

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\VF_gw_oa.xls
Revised HHRA

Revision 1, Date Printed: 12/8/2008



TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 5.12E-03 NCOPC NCOPC 5.26E-04 NCOPC
NCOPC 3.58E-04 NCOPC NCOPC 2.56E-05 NCOPC
NCOPC 2.29E-03 NCOPC NCOPC 1.64E-04 NCOPC
NCOPC 1.29E-02 NCOPC NCOPC 9.24E-04 NCOPC
NCOPC 6.77E-04 NCOPC NCOPC 4.85E-05 NCOPC
NCOPC 1.59E-03 NCOPC NCOPC 1.14E-04 NCOPC
NCOPC 1.21E-03 NCOPC NCOPC 8.66E-05 NCOPC
NCOPC 3.04E-05 NCOPC NCOPC 2.11E-06 NCOPC
NCOPC 6.15E-05 NCOPC NCOPC 4.35E-06 NCOPC
NCOPC 3.28E-05 NCOPC NCOPC 2.27E-06 NCOPC
4.75E-01 2.68E-03 1.27E-03 5.10E-01 1.92E-04 9.79E-05
NCOPC 1.25E-03 NCOPC 2.00E+00 8.93E-05 1.79E-04
NCOPC 1.65E-02 NCOPC NCOPC 1.18E-03 NCOPC
NCOPC 2.09E-03 NCOPC NCOPC 1.50E-04 NCOPC
NCOPC 6.09E-03 NCOPC NCOPC 4.37E-04 NCOPC
NCOPC 1.81E-03 NCOPC NCOPC 1.29E-04 NCOPC
NCOPC 3.24E-03 NCOPC NCOPC 2.32E-04 NCOPC
NCOPC 6.98E-03 NCOPC NCOPC 5.00E-04 NCOPC
NCOPC 3.16E-03 NCOPC NCOPC 2.27E-04 NCOPC
NCOPC 4.27E-03 NCOPC NCOPC 3.06E-04 NCOPC
NCOPC 1.62E-02 NCOPC NCOPC 1.16E-03 NCOPC
NCOPC 2.59E-03 NCOPC NCOPC 1.86E-04 NCOPC

NCOPC 2.39E-04 NCOPC NCOPC 1.71E-05 NCOPC
NCOPC 7.30E-04 NCOPC NCOPC 5.23E-05 NCOPC
NCOPC 9.15E-04 NCOPC NCOPC 6.55E-05 NCOPC
NCOPC 4.96E-06 NCOPC NCOPC 3.23E-07 NCOPC
4.55E-01 1.41E-04 6.43E-05 NCOPC 1.01E-05 NCOPC
NCOPC 9.14E-06 NCOPC 3.60E-01 6.13E-07 2.21E-07
NCOPC 1.47E-04 NCOPC NCOPC 1.05E-05 NCOPC
NCOPC 1.35E-05 NCOPC NCOPC 9.16E-07 NCOPC

See notes on last page.

Q North - SA-Q-1 Q South - AA-Q-6-24
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 1.58E-03 NCOPC NCOPC 1.47E-03 NCOPC
NCOPC 7.71E-05 NCOPC NCOPC 7.17E-05 NCOPC
NCOPC 4.94E-04 NCOPC NCOPC 4.58E-04 NCOPC
NCOPC 2.78E-03 NCOPC NCOPC 2.58E-03 NCOPC
NCOPC 1.46E-04 NCOPC 2.20E-01 1.36E-04 2.98E-05
NCOPC 3.42E-04 NCOPC NCOPC 3.18E-04 NCOPC
NCOPC 2.61E-04 NCOPC NCOPC 2.42E-04 NCOPC
NCOPC 6.61E-06 NCOPC NCOPC 6.36E-06 NCOPC
NCOPC 1.33E-05 NCOPC NCOPC 1.25E-05 NCOPC
NCOPC 7.14E-06 NCOPC 2.20E+01 6.88E-06 1.51E-04
7.80E-02 5.77E-04 4.50E-05 8.30E-01 5.36E-04 4.45E-04
1.70E+00 2.69E-04 4.57E-04 1.00E+00 2.49E-04 2.49E-04
NCOPC 3.55E-03 NCOPC NCOPC 3.29E-03 NCOPC
NCOPC 4.51E-04 NCOPC NCOPC 4.19E-04 NCOPC
NCOPC 1.31E-03 NCOPC NCOPC 1.22E-03 NCOPC
NCOPC 3.89E-04 NCOPC 1.40E-01 3.61E-04 5.05E-05
NCOPC 6.97E-04 NCOPC NCOPC 6.47E-04 NCOPC
NCOPC 1.50E-03 NCOPC NCOPC 1.39E-03 NCOPC
NCOPC 6.81E-04 NCOPC NCOPC 6.32E-04 NCOPC
NCOPC 9.19E-04 NCOPC NCOPC 8.52E-04 NCOPC
NCOPC 3.48E-03 NCOPC NCOPC 3.23E-03 NCOPC
NCOPC 5.59E-04 NCOPC NCOPC 5.19E-04 NCOPC

NCOPC 5.15E-05 NCOPC NCOPC 4.80E-05 NCOPC
NCOPC 1.57E-04 NCOPC NCOPC 1.46E-04 NCOPC
3.00E-01 1.97E-04 5.92E-05 NCOPC 1.83E-04 NCOPC
8.00E-02 1.10E-06 8.78E-08 1.40E+02 1.14E-06 1.60E-04
NCOPC 3.05E-05 NCOPC NCOPC 2.85E-05 NCOPC
NCOPC 2.00E-06 NCOPC NCOPC 2.01E-06 NCOPC
NCOPC 3.18E-05 NCOPC NCOPC 2.96E-05 NCOPC
NCOPC 2.96E-06 NCOPC 1.30E+00 2.92E-06 3.80E-06

See notes on last page.
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
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SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 3.13E-03 NCOPC NCOPC 9.75E-04 NCOPC
NCOPC 1.52E-04 NCOPC NCOPC 4.75E-05 NCOPC
NCOPC 9.76E-04 NCOPC NCOPC 3.04E-04 NCOPC
NCOPC 5.49E-03 NCOPC NCOPC 1.71E-03 NCOPC

9.10E+00 2.88E-04 2.62E-03 NCOPC 9.00E-05 NCOPC
NCOPC 6.76E-04 NCOPC NCOPC 2.11E-04 NCOPC
NCOPC 5.15E-04 NCOPC NCOPC 1.61E-04 NCOPC
NCOPC 1.27E-05 NCOPC NCOPC 4.01E-06 NCOPC
NCOPC 2.60E-05 NCOPC NCOPC 8.15E-06 NCOPC
NCOPC 1.37E-05 NCOPC NCOPC 4.33E-06 NCOPC
NCOPC 1.14E-03 NCOPC 1.40E-01 3.56E-04 4.98E-05

3.50E+00 5.31E-04 1.86E-03 3.40E-01 1.66E-04 5.63E-05
1.60E-01 7.02E-03 1.12E-03 NCOPC 2.19E-03 NCOPC
NCOPC 8.92E-04 NCOPC NCOPC 2.78E-04 NCOPC
NCOPC 2.59E-03 NCOPC NCOPC 8.09E-04 NCOPC
NCOPC 7.69E-04 NCOPC NCOPC 2.40E-04 NCOPC
NCOPC 1.38E-03 NCOPC NCOPC 4.30E-04 NCOPC
NCOPC 2.97E-03 NCOPC NCOPC 9.27E-04 NCOPC
NCOPC 1.35E-03 NCOPC NCOPC 4.20E-04 NCOPC
NCOPC 1.82E-03 NCOPC NCOPC 5.67E-04 NCOPC
NCOPC 6.89E-03 NCOPC NCOPC 2.15E-03 NCOPC
NCOPC 1.11E-03 NCOPC NCOPC 3.45E-04 NCOPC

NCOPC 1.02E-04 NCOPC NCOPC 3.17E-05 NCOPC
NCOPC 3.11E-04 NCOPC NCOPC 9.70E-05 NCOPC
NCOPC 3.90E-04 NCOPC NCOPC 1.21E-04 NCOPC

5.00E+01 1.99E-06 9.95E-05 NCOPC 6.47E-07 NCOPC
NCOPC 6.00E-05 NCOPC NCOPC 1.88E-05 NCOPC
NCOPC 3.73E-06 NCOPC NCOPC 1.20E-06 NCOPC
NCOPC 6.25E-05 NCOPC NCOPC 1.95E-05 NCOPC

3.20E+00 5.56E-06 1.78E-05 NCOPC 1.78E-06 NCOPC

See notes on last page.
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TABLE M-8
GROUNDWATER-OUTDOOR AIR CONCENTRATION CALCULATION FOR ON-SITE WORKER AND TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS
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Constituent

VOCs
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
4-Methyl-2-pentanone
Acetone
Benzene
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylenes, Total
SVOCs
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Chlorophenol
2-Methylnaphthalene
bis(2-Chloroethyl)ether
Naphthalene
Nitrobenzene

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

Shallow/Mid 
Groundwater & 

Lecahate EPC (a)
Volatilization 

Factor (b)
Outdoor Air 

Concentration (c)

(mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3) (mg/L)
VFwamb [(mg/m3-

air)/(mg/L H2O)] (mg/m3)

NCOPC 1.94E-03 NCOPC NCOPC 7.10E-03 NCOPC
1.20E-01 9.46E-05 1.14E-05 NCOPC 3.46E-04 NCOPC
NCOPC 6.06E-04 NCOPC NCOPC 2.21E-03 NCOPC
2.45E-01 3.41E-03 8.35E-04 NCOPC 1.25E-02 NCOPC
5.31E+02 1.79E-04 9.52E-02 NCOPC 6.55E-04 NCOPC
3.12E+02 4.20E-04 1.31E-01 NCOPC 1.54E-03 NCOPC
1.00E-02 3.20E-04 3.20E-06 NCOPC 1.17E-03 NCOPC
9.72E+00 8.06E-06 7.83E-05 NCOPC 2.98E-05 NCOPC
2.10E+00 1.63E-05 3.42E-05 NCOPC 5.98E-05 NCOPC
5.10E+01 8.70E-06 4.44E-04 NCOPC 3.22E-05 NCOPC
3.72E+02 7.08E-04 2.63E-01 7.35E-03 2.59E-03 1.90E-05
2.59E+02 3.30E-04 8.54E-02 NCOPC 1.21E-03 NCOPC
NCOPC 4.35E-03 NCOPC 7.35E-03 1.59E-02 1.17E-04

7.85E+01 5.54E-04 4.34E-02 NCOPC 2.02E-03 NCOPC
1.51E+02 1.61E-03 2.44E-01 NCOPC 5.89E-03 NCOPC
2.28E+00 4.77E-04 1.09E-03 NCOPC 1.75E-03 NCOPC
1.83E+02 8.56E-04 1.57E-01 NCOPC 3.13E-03 NCOPC
1.72E+04 1.85E-03 3.17E+01 NCOPC 6.75E-03 NCOPC
4.35E+03 8.36E-04 3.63E+00 NCOPC 3.06E-03 NCOPC
2.00E+04 1.13E-03 2.26E+01 NCOPC 4.12E-03 NCOPC
1.50E-01 4.27E-03 6.41E-04 NCOPC 1.56E-02 NCOPC
3.56E+02 6.86E-04 2.45E-01 NCOPC 2.51E-03 NCOPC

2.77E+01 6.32E-05 1.75E-03 NCOPC 2.31E-04 NCOPC
1.30E+01 1.93E-04 2.51E-03 NCOPC 7.06E-04 NCOPC
2.26E+01 2.42E-04 5.47E-03 NCOPC 8.85E-04 NCOPC
3.86E+01 1.32E-06 5.09E-05 NCOPC 5.01E-06 NCOPC
8.53E+00 3.74E-05 3.19E-04 NCOPC 1.37E-04 NCOPC
NCOPC 2.43E-06 NCOPC NCOPC 9.09E-06 NCOPC

5.60E+00 3.89E-05 2.18E-04 NCOPC 1.43E-04 NCOPC
NCOPC 3.59E-06 NCOPC NCOPC 1.34E-05 NCOPC

Notes:
NCOPC - Not a Constituent of Potential Concern in this area.
VOC - Volatile Organic Compound; those with Henry's Law Constant 
            greater than 10-5 atm-m3/mol and a molecular weight    
              less than 200 g/mol.  
MLE - Most Likely Exposure. 
(a) Exposure Point Concentration (EPC) selected in Appendix I Table 3.7
(b) Volatilization Factor (VF) calculated in Table D-6
(c) Outdoor air concentration =EPC*VF.

R - LEACH-R-1 S - SA-S-1
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Reasonable Maximum Exposure Scenario 
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Appendix O 

Lead Risk Assessment 

This appendix presents the risk assessment for lead.  Section O.1 presents the hazard identification for lead; 
Section O.2 discusses the exposure assessment for lead; Section O.3 presents the dose-response 
assessment for lead; Section O.4 presents the model for assessing potential exposure to lead in soil; Section 
O.5 presents the model for assessing potential exposure to lead in water. Section O.6 presents the risk 
characterization for lead; and Section O.7 presents the conclusions.   

O.1 Hazard Identification 

Lead was identified as constituent of potential concern (COPC) in combined soils (Site Q North), shallow 
groundwater (Site O, Site Q South), leachate (Site Q North, Site R) in the Site Q South Large Pond surface 
water, and in the seeps in Site Q Central and Site R in Section 3.3 of the main text of this report. 

O.2 Exposure Assessment 

Section 5.1.2 of the main text of this report selects the receptors and media to be evaluated in the risk 
assessment.  A construction/utility worker is assumed to be exposed to both combined soil and shallow 
groundwater/leachate.  A trespassing teenager and a recreational fisher are assumed to be exposed to 
surface water in the Site Q Large Pond, which is located in Site Q South.  Therefore, incidental ingestion of soil 
in Site Q North and shallow groundwater/leachate in Site O, Site Q North, Site Q South, and Site R associated 
with potential construction and/or utility repair were evaluated in the lead risk assessment for the 
construction/utility worker.  Incidental ingestion of surface water in the Site Q Large Pond was evaluated in the 
lead risk assessment for the recreational fisher and trespassing teenager.   

Dermal contact with soil, surface water, and shallow groundwater/leachate was not evaluated for lead.  None 
of the models available for lead include the dermal contact pathway.  Construction/utility worker direct contact 
with soil, groundwater, or leachate may occur during soil excavation.  The trespassing teenager and the 
recreational fisher are assumed to contact surface water.  The dermal contact exposure pathway is not 
expected to contribute significantly to the future construction worker, because of the limited body surface area 
in contact with soil and groundwater (i.e., hands and forearms), and the short duration of contact.  In addition, 
the potential absorbed dermal dose from lead in groundwater/leachate and surface water is expected to be 
negligible due to the low skin permeability constant of lead constituents in water (Kp = 4x10-6 cm/hr).  USEPA 
(1992a) states that constituents with Kps less than 0.1 cm/hr are probably not important to consider for the 
dermal exposure pathway. 

O.3 Dose Response Assessment 

For many constituents associated with known or potential noncarcinogenic health effects, it has been 
demonstrated that there is a threshold for these effects.  It is conventionally assumed for all such constituents 
that there is a dose below which no adverse effect occurs or, conversely, above which an adverse effect may 
be seen.  For constituents with known or suspected carcinogenic effects, the underlying default assumption for 
regulatory risk assessment is that there is no threshold for effects.  Thus, every dose, no matter how small, is 
assumed to pose some finite level of risk. 

Because of the uncertainties in the dose-response relationship between exposure to lead and biological 
effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold response.  Therefore, a 
reference dose (RfD) for lead is not available.  Although USEPA has classified lead as a B2 (probable human) 
carcinogen, no cancer slope factor (CSF) has been developed. Therefore, potential exposures to lead cannot 
be evaluated using the traditional methods of risk assessment. 

  October 2009 
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The Technical Review Workgroup (TRW), convened by USEPA to evaluate the risk assessment of lead, 
assumes that there is a baseline blood lead concentration in the adult population of the United States. The 
TRW selected baseline blood lead concentration represents the best estimate of a reasonable central 
tendency value for women of child-bearing age without previous excessive occupational exposures (USEPA, 
1996).  The TRW has developed potential baseline blood lead levels which are dependent on race.  The 
recommended range in the May 19, 2005 TRW lead model spreadsheet (USEPA, 2005) is 1.4 ug/dl to 2.0 
ug/dl for the various ethnic groups included in the model.  

It is assumed that there is a relationship between uptake of lead into the body and blood lead levels.  A 
numerical value, called a biokinetic slope factor (BKSF), was assigned to represent the relationship between 
uptake of lead into the body and blood levels. The TRW recommended BKSF of 0.4 ug Pb/dL blood per ug Pb 
absorbed/day (USEPA, 1996) is utilized in this risk assessment.   

The absorption fraction (AF) is the fraction of lead in soil ingested daily that is absorbed from the 
gastrointestinal tract.  The TRW (USEPA, 1996) recommended value of 0.12 for absorption from soil has been 
employed in this risk assessment.  This value is based on the assumption that the absorption factor for soluble 
lead is 0.2, and that the relative bioavailability of lead in soil compared to soluble lead is 0.6. The air lead 
absorption factor for lead of 0.32 recommended by Bowers et al., (1994), was utilized in this risk assessment. 
The TRW assumption that the absorption factor for soluble lead in water is 0.2 (USEPA, 1996), was utilized in 
this risk assessment. 

O.4 Estimating Potential Exposure from Lead in Soil 

Lead is identified as a COPC in soil for the construction/utility worker. Soil lead exposures are estimated using 
the USEPA (1996) Adult Lead Model.  The model assumes that there is a baseline blood lead level in the adult 
population of the United States. It is assumed that there is a relationship between uptake of lead into the body 
and blood lead levels.  The BKSF was assigned to represent the relationship between uptake of lead into the 
body and blood levels. The model predicts the geometric mean blood lead level of adult workers potentially 
exposed to soil at the site, and also predicts the 95th percentile blood lead concentrations among fetuses of 
adult workers. The model was developed using a sensitive adult receptor, which is a woman of childbearing 
age. The target blood lead level of concern is 10 ug/dL.  The model and the default exposure assumptions 
represent a central tendency exposure and a non-residential, non-intrusive exposure scenario.  Modifications 
to the model are recommended to reflect a construction worker scenario 
(http://www.epa.gov/superfund/lead/almfaq.htm#freq).  However, it should be noted that the recommendations 
are intended to reflect a central tendency exposure scenario.  Therefore, the MLE soil ingestion rate described 
in Section 5.3.3 of the main text of this report (64 mg/day) is employed. 

The following equation was used to predict the average expected blood lead level for a hypothetical future 
worker: 

   0
D,S

D,SD,SD,S
adult PbB

AT

EFxAFxIRxBKSFxPbS
PbB   

 

The 95th percentile blood lead concentration among fetuses of adult workers is then predicted by: 

 

     RxGSDxPbBPbB 645.1
iadult95.0,fetal   

 

where: 

PbBadult  = Geometric mean of adult blood lead concentration (ug/dL) 
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PbS   = Soil lead concentration (mg/kg) 

BKSF  = Biokinetic Slope Factor [(ug/dL) per (ug/day)] 

IRS,D   = Soil ingestion rate (including soil-derived indoor dust) (g/day) 

AFS, D  = Absorption fraction (same for soil and dust) (dimensionless) 

EFS, D  = Exposure frequency (same for soil and dust) (days/year) 

ATS, D  = Averaging time (same for soil and dust) (days/year) 

PbB0  = Baseline blood lead concentration (ug/dL) 

PbBfetal,0.95 =  95th percentile blood lead concentration among fetuses of adult 

 workers (ug/dL) 

R   = Fetal/maternal blood lead ratio (dimensionless) 

GSDi  = Geometric standard deviation of blood lead concentration 

    (dimensionless) 

 

PbS, IR, EF, and AT were derived in Section 5 of the main text of this report.  BKSF and PbB0 were described 
in Section O.3 of this appendix.  The remaining parameters are discussed below. 

The Fetal/Maternal blood lead concentration ratio (R) is 0.9, and is the recommended value of the TRW 
(USEPA, 1996). 

The recommended range for the individual blood lead concentration geometric standard deviation (GSDi) in 
the May 19, 2005 TRW lead model spreadsheet (USEPA, 2005) is 2.0 ug/dl to 2.3 ug/dl for the various ethnic 
groups included in the model.  

The adult lead model guidance (USEPA, 1996) does not recommend using the adult lead model for scenarios 
with exposure frequencies less than 1 day per week.  The elimination half-time of lead in the blood of adults is 
approximately 30 days, and short exposure frequencies are expected to produce oscillations in blood lead 
concentrations associated with absorption and clearance of lead from the blood between each exposure 
event.  Therefore, the lead model was not conducted for the MLE scenario due to the low (20 days/year) 
exposure frequency.  The RME exposure frequency of 40 days per year was used in the model. 

O.5 Estimating Potential Exposure from Lead in Groundwater/Leachate and 
Surface Water/Seep water 

Lead is identified as a COPC in the shallow groundwater and leachate in Site O, Site Q North, Site Q South, 
and Site R, in the Site Q Large Pond surface water, and in the seeps in Site Q Central and Site R. The USEPA 
Adult Lead Model (1996) does not evaluate potential exposures to lead in water.  However, a model for 
evaluating adult exposure to elevated levels of lead in multiple environmental media (air, soil, and water) is 
available from peer reviewed literature (Bowers et al., 1994).  The model of Bowers et al., (1994) is based 
upon a biokinetic slope factor approach conceptually similar to that upon which the USEPA (1996) model is 
based.  Therefore, the Bowers Model (Bowers et al., 1994) is used to evaluate potential exposures to lead in 
surface water. 

Lead was identified as a COPC in shallow groundwater in Site O and Site Q South and leachate in Site R, but 
not in soils in these Sites.  As a conservative measure, potential construction worker exposures to lead in soil 
and excavation air were evaluated in addition to exposure to lead in shallow groundwater.  Lead was identified 
as a COPC in surface water in the Site Q Large Pond.  As a conservative measure, potential trespassing 
teenager and recreational fisher exposures to lead in sediment in the pond and lead in surface soil in Sites Q 
Central and Site R were evaluated in addition to exposure to lead in surface water.  Excavation air exposure is 
not applicable to these receptors. 
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The adult lead exposure model of Bowers et al. (1994) also assumes that there is a baseline blood lead level 
in the adult population of the United States. It is assumed that the baseline blood lead level reflects typical 
exposure arising primarily due to lead in the diet.  The model also incorporates ingestion and absorption rates 
specific to each potential exposure pathway.  It is assumed that there is a relationship between uptake of lead 
into the body and blood lead levels.  The BKSF represents the relationship between uptake of lead into the 
body and blood levels. 

The following equation was used to predict the average expected blood lead level for a hypothetical 
construction worker: 

)]day/ug(Uptake)day/ug(Uptake)day/ug(Uptake[*
day/ug

)dl/ug(
BKSF)dl/ug(PbB

)dl/ug(PbB

watersoilairbaseline 


 

BKSF and PbBbaseline were discussed in Section O.3 of this appendix. The equations used to calculate uptake 
from air, soil and water are presented below: 

 )days(AT

)days(EF*)m/ug(C*)day/m(IR*)unitless(AF
)day/ug(Uptake

3
a

3
aa

air 
 

 
)days(AT

)days(EF*)g/ug(C*)day/g(IR*)unitless(AF
)day/ug(Uptake

sss
soil   

 
)days(AT

)days(EF*)L/ug(C*)day/L(IR*)unitless(AF
)day/ug(Uptake www

water   

 

Where: 

AFa = Air Absorption Factor (unitless) 
AFs = Soil Absorption Factor (unitless) 
AFw = Water Absorption Factor (unitless) 
IRa = Air Inhalation Rate (m3/day) 
IRs = Soil Ingestion Rate (g/day) 
IRw = Water Ingestion Rate (L/day) 
Ca = Air Concentration (ug/m3) 
Cs = Soil Concentration (ug/day) 
Cw = Water Concentration (ug/L) 
EF = Exposure Frequency (days/year 
AT = Averaging Time (days per year) (same as Exposure Frequency) 
Ingestion rates, exposure frequencies, and media concentrations were discussed in Section 5 of the main text 
of this report.  Absorption factors were discussed in Section O.3 of this appendix. 

O.6 Risk Characterization 

The risk characterization for lead consists of comparing the predicted blood lead levels from the models 
discussed above to the target blood lead concentration of 10 ug/dl. 

Table O-1 presents predicted blood lead levels for the construction/utility worker potential exposure to lead in 
combined soils in Q North.  Predicted geometric mean blood lead levels for adult workers are not significantly 
elevated above baseline for any of the groups and are well below the target blood lead level of 10 ug/dl for all 
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groups.  Predicted 95th percentile blood lead levels among fetuses of adult workers are above the target blood 
lead level of 10 ug/dl for all groups.  The calculated probability that fetal blood lead levels exceed the target 
blood lead level of 10 ug/dl ranges from 6.9% to 11.3%. 

Table O-2 presents the predicted blood lead concentration for the construction worker potential exposure to 
lead in shallow groundwater, leachate, soil, and excavation air in Site O, Site Q North, Site Q South, and Site 
R.  As indicated in the table, the predicted blood lead level is not significantly elevated above baseline (2.2 
ug/dl) and is below the target blood lead level of 10 ug/dl in Site O, Site Q South, and Site R.  The predicted 
blood level in Site Q North exceeds 10 ug/dl. 

Table O-3 presents the predicted blood lead concentration for the trespassing teenager potential exposure to 
lead in surface water and sediment in the Site Q Large Pond and to seep water/surface soil in Site Q Central 
and R.  As indicated in the table, the predicted blood lead level is not significantly elevated above baseline (2.2 
ug/dl) and is well below the target blood lead level of 10 ug/dl. 

Table O-4 presents the predicted blood lead concentration for the recreational fisher potential exposure to lead 
in surface water and sediment in the Site Q Large Pond and to seep water/surface soil in Site Q Central and R.  
As indicated in the table, the predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) 
and is well below the target blood lead level of 10 ug/dl. 

O.7 Conclusions 

Based on the evaluation presented above for lead, predicted blood levels are not expected to rise significantly 
above baseline for a trespassing teenager or a recreational fisher exposed to lead at Sauget Area 2.  
However, based on the results for lead in combined soils and leachate in Site Q North for a construction 
worker, lead is selected as a Constituent of Concern (COC) in Site Q North combined soil and leachate. 
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TABLE O-1
CALCULATIONS OF BLOOD LEAD CONCENTRATIONS (PBBS) FOR CONSTRUCTION WORKER - SITE Q NORTH COMBINED SOIL
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/05

All/All All/White All/Black All/Mexican Northeast/All Midwest/All South/All West/All

PbS ug/g or ppm 1.16E+03 1.16E+03 1.16E+03 1.16E+03 1.16E+03 1.16E+03 1.16E+03 1.16E+03
Rfetal/maternal -- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

BKSF ug/dL per 
ug/day

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

GSDi -- 2.1 2.1 2.2 2.3 2.0 2.2 2.1 2.1
PbB0 ug/dL 1.5 1.5 1.8 1.7 2.0 1.5 1.4 1.4
IRS g/day 0.064 0.064 0.064 0.064 0.064 0.064 0.064 0.064

IRS+D g/day -- -- -- -- -- -- -- --
WS -- -- -- -- -- -- -- -- --
KSD -- -- -- -- -- -- -- -- --

AFS, D -- 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
EFS, D days/yr 40 40 40 40 40 40 40 40
ATS, D days/yr 60 60 60 60 60 60 60 60

PbBadult PbB of adult worker, geometric mean ug/dL 3.9 3.8 4.2 4.1 4.4 3.9 3.8 3.8

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 12.0 11.6 13.3 14.3 12.3 12.7 11.2 11.6

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution
% 8.1% 7.4% 10.1% 11.3% 8.8% 9.0% 6.9% 7.4%

1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  
      When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
Input Notes:
(a) Average soil concentration, in accordance with USEPA (1996, 2003)
(b) Soil ingestion rate for MLE construction worker.  USEPA (http://www.epa.gov/superfund/lead/almfaq.htm#freq) recommends using a central tendency soil ingestion rate.  
     Soil ingestion rate is further discussed in the main text, Section 5.3.3.
(c) Exposure frequency is equivalent to 5 days per week for 2 months.  RME exposure frequency used - See text Section O.4.
(d) Per USEPA (http://www.epa.gov/superfund/lead/almfaq.htm#freq) the averaging period for construction scenarios should be reflective of the period of exposure, in this case, 2 months, 
   rather than the default of one year.

Units
Region OR Ethnic GSDi and PbBo Data from NHANES III Analysis

Biokinetic Slope Factor

Description of Exposure Variable

Geometric standard deviation PbB

Exposure Variable

Soil lead concentration (a)

Fetal/maternal PbB ratio 

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust) (b)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust) (d)
Exposure frequency (same for soil and dust) (c)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Lead\ALM_2005.xlsALM_2005.xls
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TABLE O-2

EVALUATION OF CONSTRUCTION WORKER EXPOSURE - REASONABLE MAXIMUM EXPOSURE

TO LEAD IN SHALLOW GROUNDWATER AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINIOS

Site O Site Q North Site Q South Site R

Parameter AA-0-1-16 Leach-Q-1 AA-Q-10-18 Leach-R-1

Baseline Blood Lead Concentration (ug/dL) 2.20E+00 2.20E+00 2.20E+00 2.20E+00

Biokinetic Slope Factor (ug/dL per ug/day) 4.00E-01 4.00E-01 4.00E-01 4.00E-01

Inhalation - Excavation Air 
     (based on Site average lead soil/waste concentration) (a)
Air Absorption Factor (unitless) 3.20E-01 3.20E-01 3.20E-01 3.20E-01
Air Inhalation Rate (m3/day) 2.00E+01 2.00E+01 2.00E+01 2.00E+01
Air Concentration (ug/m3) 1.01E-02 6.97E-02 3.91E-02 1.36E-03
Exposure Frequency (days) 4.00E+01 4.00E+01 4.00E+01 4.00E+01
Averaging Time (days) 6.00E+01 6.00E+01 6.00E+01 6.00E+01

Uptake air (ug/day) 4.29E-02 2.97E-01 1.67E-01 5.79E-03

Ingestion - Groundwater/Leachate

Water Absorption Factor (unitless) 2.00E-01 2.00E-01 2.00E-01 2.00E-01
Water Ingestion Rate (L/day) 5.00E-03 5.00E-03 5.00E-03 5.00E-03
Water Concentration (ug/L) 1.90E+01 1.61E+03 2.75E+01 4.67E+01
Exposure Frequency (days) 4.00E+01 4.00E+01 4.00E+01 4.00E+01
Averaging Time (days) 6.00E+01 6.00E+01 6.00E+01 6.00E+01

Uptake water (ug/day) 1.27E-02 1.07E+00 1.83E-02 3.11E-02

Ingestion Soil (average Site Concentration) (a)

Soil Absorption Factor (unitless) 1.20E-01 1.20E-01 1.20E-01 1.20E-01
Soil Ingestion Rate (g/day) 3.30E-01 3.30E-01 3.30E-01 3.30E-01
Soil Concentration (ug/g) 1.68E+02 1.16E+03 6.52E+02 2.26E+01
Exposure Frequency (days) 4.00E+01 4.00E+01 4.00E+01 4.00E+01
Averaging Time (days) 6.00E+01 6.00E+01 6.00E+01 6.00E+01

Uptake soil (ug/day) 4.42E+00 3.07E+01 1.72E+01 5.97E-01

Calculated Blood Lead Concentration (ug/dl) 3.99E+00 1.50E+01 9.16E+00 2.45E+00

Target Blood Lead Level (b) 1.00E+01 1.00E+01 1.00E+01 1.00E+01

Notes:
(a) The average is used based on Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
     Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) 
    as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(b) Target Blood Lead Level as Defined by OSHA for Adult Workers:
     1)  Blood lead level of workers (male and female) intending to have children should
           remain below 30 ug/dL.
     2)  OSHA allows 40 ug/dL as a "permissible"  blood lead level in lead-exposed workers,
           below which no further medical monitoring or workplace intervention is required.
     3) The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young children.  Bowers et al. (1994) suggest that while the 
         CDC criteria for children were not developed for adults they may be useful as a screening technique for adults. 
     4) USEPA (1996d) also recommends10 ug/dl as the target blood lead level.
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TABLE O-3

EVALUATION OF TRESPASSING TEENAGER EXPOSURE

TO LEAD IN SURFACE WATER (SITE Q SOUTH LARGE POND) AND SEEPS (SITE Q CENTRAL AND SITE R)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINIOS

Site Q South Site Q Central Site R

Large

Parameter Pond Seep Seep

Baseline Blood Lead Concentration (ug/dL) 2.20E+00 2.20E+00 2.20E+00

Biokinetic Slope Factor (ug/dL per ug/day) 4.00E-01 4.00E-01 4.00E-01

Inhalation (Not Applicable)

Ingestion - Large Pond Surface Water (average) (a)

Water Absorption Factor (unitless) 2.00E-01 2.00E-01 2.00E-01
Water Ingestion Rate (L/day) 5.00E-03 5.00E-03 5.00E-03
Water Concentration (ug/L) 8.35E+00 1.74E+02 1.40E+01
Exposure Frequency (days) 1.30E+01 2.20E+01 2.20E+01
Averaging Time (days) 3.65E+02 3.65E+02 3.65E+02

Uptake water (ug/day) 2.97E-04 1.05E-02 8.44E-04

Ingestion Sediment/Soil (Average concentration) (a)

Sediment/Soil Absorption Factor (unitless) 1.20E-01 1.20E-01 1.20E-01
Sediment/Soil Ingestion Rate (g/day) 1.00E-01 1.00E-01 1.00E-01
Sediment/Soil Concentration (ug/g) 1.09E+02 7.97E+01 1.77E+01
Exposure Frequency (days) 1.30E+01 1.30E+01 1.30E+01
Averaging Time (days) 3.65E+02 3.65E+02 3.65E+02
Uptake sediment/soil (ug/day) 4.66E-02 3.40E-02 7.54E-03

Calculated Blood Lead Concentration (ug/dl) 2.22E+00 2.22E+00 2.20E+00

Target Blood Lead Level (b) 1.00E+01 1.00E+01 1.00E+01

Notes:
(a) The average is used based on Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
     Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) 
    as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(b) Target Blood Lead Level:
     1) The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young children.  Bowers et al. (1994) suggest that while the 
         CDC criteria for children were not developed for adults they may be useful as a screening technique for adults. 
     2) USEPA (1996d) also recommends10 ug/dl as the target blood lead level.
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TABLE O-4

EVALUATION OF RECREATIONAL FISHER EXPOSURE

TO LEAD IN SURFACE WATER (SITE Q SOUTH LARGE POND) AND SEEPS (SITE Q CENTRAL AND SITE R)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINIOS

Site Q South Site Q Central Site R

Large

Parameter Pond Seep Seep

Baseline Blood Lead Concentration (ug/dL) 2.20E+00 2.20E+00 2.20E+00

Biokinetic Slope Factor (ug/dL per ug/day) 4.00E-01 4.00E-01 4.00E-01

Inhalation (Not Applicable)

Ingestion -  Water (average) (a)

Water Absorption Factor (unitless) 2.00E-01 2.00E-01 2.00E-01
Water Ingestion Rate (L/day) 1.00E-02 1.00E-02 1.00E-02
Water Concentration (ug/L) 8.35E+00 1.74E+02 1.40E+01
Exposure Frequency (days) 2.20E+01 2.20E+01 2.20E+01
Averaging Time (days) 3.65E+02 3.65E+02 3.65E+02

Uptake water (ug/day) 1.01E-03 2.10E-02 1.69E-03

Ingestion Sediment/Soil (Average concentration) (a)

Sediment/Soil Absorption Factor (unitless) 1.20E-01 1.20E-01 1.20E-01
Sediment/Soil Ingestion Rate (g/day) 1.00E-01 1.00E-01 1.00E-01
Sediment/Soil Concentration (ug/g) 1.09E+02 7.97E+01 1.77E+01
Exposure Frequency (days) 2.20E+01 2.20E+01 2.20E+01
Averaging Time (days) 3.65E+02 3.65E+02 3.65E+02
Uptake sediment/soil (ug/day) 7.88E-02 5.76E-02 1.28E-02

Calculated Blood Lead Concentration (ug/dl) 2.23E+00 2.23E+00 2.21E+00

Target Blood Lead Level (b) 1.00E+01 1.00E+01 1.00E+01

Notes:
(a) The average is used based on Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult
     Exposures to Lead in Soil.  EPA-540-R-03-001, OSWER Directive #9285.7-54.  December 1996 (January 2003) -- The Adult Lead Methodology (ALM) 
    as well as the Guidance Manual for the Integrated Exposure Biokinetic Uptake Model (IEUBK) for Lead in Children (OSWER #9285.7-15-1).  February 1994.
(b) Target Blood Lead Level:
     1) The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young children.  Bowers et al. (1994) suggest that while the 
         CDC criteria for children were not developed for adults they may be useful as a screening technique for adults. 
     2) USEPA (1996d) also recommends10 ug/dl as the target blood lead level.
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Appendix P 

Detailed Site-Specific Modeling: Outdoor Air VOC Concentrations from Combined Soil 

Modeling was required to calculate Exposure Point Concentrations (EPCs) for the soil to outdoor air pathway.  
The initial calculations are presented in Appendix L.  The modeling conducted in Appendix L follows USEPA 
guidance (USEPA, 2002) to predict concentrations of Constituents of Potential Concern (COPCs) in air due to 
volatilization from soils, per the Revised Protocol for the Human Health Risk Assessment (HHRA) (ENSR, 
2007).  The method used in Appendix L follows the simple site-specific approach as outlined in the 
Supplemental Soil Screening Level (SSL) guidance (USEPA, 2002).  The guidance also presents a detailed 
site-specific approach as outlined in Appendix E (USEPA, 2002). The guidance (USEPA, 2002) states that: 

EPA generally recommends that site managers use the simple site-specific approach, which represents a 
reasonable balance between cost and site-specificity. This method is the focus of the soil screening 
guidance documents. However, the detailed site-specific approach allows a site manager to model more 
complex site conditions and employ less conservative assumptions than those used in the simple site-
specific approach. For example, a detailed approach could be used to model volatilization of 
contaminants from either surface and subsurface (i.e., buried) soils, while the simple site-specific 
modeling conservatively assumes all contamination is located at the soil surface. If such modeling would 
produce SSLs more appropriate for site conditions and thus result in a substantial savings in cleanup 
costs, the detailed site-specific approach would be a reasonable choice for developing SSLs, despite the 
added cost and effort. 

The simple site-specific approach indicated the potential for unrealistically high and unacceptable risk for some 
exposure scenarios.  This result is likely to be attributable to the inherently conservative assumptions applied 
in the simple site-specific approach.  Therefore, further evaluation and refinement is warranted based on 
USEPA’s guidance for a detailed site-specific approach. Specifically, Section 11.6.3 of the HHRA work plan 
(URS, 2001) allows for the refinement of risk estimates using more site-specific data. This appendix describes 
a refined analysis, which was conducted following the detailed site-specific approach outlined in Appendix E of 
USEPA (2002) for the following scenarios: 

Receptor Constituent Site O 
Site O 
North Site P Site R Site S 

Benzene X     X   

Chlorobenzene       X   

Tetrachloroethene     X X   

Trichloroethene       X   

Construction Worker 
  
  
  
 Xylenes, Total X X     X 

1,2,4-Trichlorobenzene   X   X   

1,2-Dichloroethane       X   
1,4-Dichlorobenzene         X 
Benzene X         
Chlorobenzene       X X 
Tetrachloroethene       X   
Trichloroethene       X   

Outdoor Industrial 
Worker 
  
 
  
  
  
  

Xylenes, Total X X     X 

Trespassing Teen Tetrachloroethene    X  
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The guidance (USEPA, 2002) presents separate models for an outdoor worker/landscaper (i.e., outdoor 
industrial worker) and a construction worker.  The same model used for the outdoor industrial worker is 
applicable to the trespassing teenager, as both scenarios represent non-intrusive activities and a longer than 
one-year exposure duration.   Parameters common to both models are presented in Section P.1. The model 
and the EPCs for the outdoor industrial worker and the trespassing teenager are described in Section P.2 
below, and the model and the EPCs for the construction worker are described in Section P.3 below.  Section 
P.4 presents the revised risk estimates based on the refined EPCs.  Section P.5 presents references. 

P.1 Common Parameters 

Constituent-specific parameters are presented in Table P-1.   

Soil type was assumed to be sand; the same soil properties used in the simple-site specific approach 
described in Appendix L have been employed. While limited geotechnical soil parameter data are available 
(see Table 6-3 and Appendix N of the RI, URS, 2009), the data are not available for all Sites and the samples 
were collected from greater than 20 feet bgs.  Therefore, default soil parameters for sand were used, due to 
the presence of fill in the area, as noted on the boring logs presented in Appendix B of the RI (URS, 2009).  
The soil parameters for sand (except fraction organic carbon) were obtained from the User’s Guide for the 
USEPA version of the Johnson and Ettinger Model (USEPA, 2004b).  The relevant soil properties are listed 
below: 

 Fraction organic carbon – 0.006 (USEPA, 2002) 

 Bulk density – 1.66 g/cm3 (USEPA, 2004b) 

 Porosity – 0.375 L pore/L soil (USEPA, 2004b) 

 Moisture content – 0.053 L water/L soil (USEPA, 2004b) 

Soil layering information was determined based on information presented in the Remedial Investigation (RI) 
Report (URS, 2009) and the data for each Site.  The data for the constituents listed above are presented by 
depth in Table P-2.  The RI (URS, 2009) states the following for each Site: 

 Site O:  The surface of Site O consists of a clay cover, approximately 3.5 feet thick over the former 
waste water treatment lagoons. The waste material below the cover is approximately three feet thick 
and generally consists of sludge associated with the former waste water lagoons. 

o Based on both the RI description above and the data presented in Table P-2, it was assumed 
that the depth to the top of the waste materials at Site O is 6 feet and that the depth to the 
bottom is 9 feet.  Based on the data presented for Site O North in Table P-2, it was assumed 
that the depth to the top of the waste material is 3 feet and the depth to the bottom is 6 feet. 

 Site P:  The surface soil at Site P consists of silty clay and some black cinders, except for the 
southeast portion, which is covered by an asphalt parking lot and a commercial building. The waste 
material consists of a combination of municipal and industrial wastes and generally covers the 
southern two thirds of the site. There are two ravines in which it appears that disposal did not occur. 
The eastern most ravine runs the entire length of the site from Monsanto Ave on the south end to the 
northern tip of Site P and is the location of a natural gas pipeline. The western most ravine runs from 
Monsanto Ave. on the southern edge to approximately half way up the western site boundary. 

o Based on both the RI description above and the data presented in Table P-2, it was assumed 
that the depth to the top of the waste materials at Site P is 6 feet and that the depth to the 
bottom is 8 feet. 
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 Site R:  The surface soil at Site R consists of a silty clay cap, which averages approximately 7 feet 
thick. The waste material consists of construction debris, industrial waste, and impacted soil. 

o Based on both the RI description above and the data presented in Table P-2, it was assumed 
that the depth to the top of the waste materials at Site R is 6 feet and that the depth to the 
bottom is 22 feet. 

 Site S:  The surface soil at Site S consists of a silty clay cap, which is covered by gravel and 
vegetation. The waste material consists of construction debris, industrial waste, and impacted soil. 

o Based on both the RI description above and the data presented in Table P-2, it was assumed 
that the depth to the top of the waste materials at Site S is 4 feet and that the depth to the 
bottom is 6 feet. 

P.2 Outdoor industrial worker and trespassing teenager refined model 

The following description of the model used to further evaluate potential air concentrations for the outdoor 
industrial worker and the trespassing teenager is an excerpt from Appendix E of USEPA (2002). 

The key difference between a detailed and a simple site-specific approach to developing SSLs for the 
inhalation of volatiles in the outdoor air pathway is the use of a more rigorous model. The Exposure 
Model for Soil Organic Fate and Transport (EMSOFT), can be used to estimate the average emissions of 
volatiles from soil. This model, which is largely based on the work of Jury et al. (1983, 1990), estimates 
volatile emissions from both surface and subsurface soil contamination. It provides a one-dimensional 
analytical solution to mass transfer from soil to outdoor air. The major advantages of using EMSOFT 
rather than the infinite source model and mass balance approaches used in the simple site-specific SSL 
approach described in Section 4.3.2 of this guidance are that EMSOFT: 

 Handles both surface and subsurface sources of emissions. 

 Accounts for a finite source of emissions. 

 Accounts for subsurface water convection (e.g., leaching). 

 Accounts for a soil-to-air boundary layer which impedes emissions of contaminants with relatively 
low Henry's law constants. 

 Provides time-averaged emissions over the exposure duration. 

The EMSOFT model is available at no charge from the U.S. EPA National Center for Environmental 
Assessment (NCEA) web site at: http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=2862.  The user’s 
guide (USEPA, 1997b) presents the model theory and equations. 

If the site is comprised of areas with both surface and subsurface soil contamination, the EMSOFT model 
can be used to calculate the unit emission flux for each area independently. The unit emission flux is 
calculated based on an initial soil concentration of 1 mg/kg or 1 x 10-6g/g. This is subsequently used to 
reverse-calculate the SSL for inhalation of volatiles. 
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The following 13 scenarios were evaluated: 

Receptor Constituent Site O 
Site O 
North Site R Site S 

1,2,4-Trichlorobenzene   #3 #5   

1,2-Dichloroethane     #6   
1,4-Dichlorobenzene       #10 

Benzene #1       
Chlorobenzene     #7 #11 
Tetrachloroethene     #8   
Trichloroethene     #9   

Outdoor Industrial 
Worker 
  
 
  
  
  
  

Xylenes, Total #2 #4   #12 

Trespassing Teen Tetrachloroethene   #13  
 

The User’s Guide for the EMSOFT Model indicates that the equilibrium partitioning relationships used in the 
model are not valid when a pure phase of a chemical, or mixture of chemicals, or high dissolved 
concentrations are present, and therefore the EMSOFT model should not be applied in situations where a 
pure chemical phase exists. Therefore, an evaluation of whether non-aqueous phase liquid (NAPL) is 
present the sites listed above is provided below. The information presented is based on the information 
presented in the Principal Threat Memorandum (URS, 2009b).  

 Site O - NAPL was not identified.  
 Site O North - NAPL was not identified.  
 Site R - Dense NAPL (DNAPL) was identified, and is further discussed below.  
 Site S - NAPL was not identified. 

Because NAPL was not identified in Sites O, O North, or S, EMSOFT is applicable. 
 
NAPL was observed in Site R at the following locations: 

 B-25A - During gauging activities, trace amount of DNAPL was present on probe at 
~ 30 feet below ground surface (bgs);  

 B-25B - During gauging activities, trace amount of DNAPL was present on probe at 
~ 35 feet bgs;  

 B-28B - During gauging activities, trace amount of DNAPL was present on probe at 
~ 35 feet bgs;  

 B-29A - During gauging activities, trace amount of DNAPL was present on probe at 
~ 32 feet bgs;  

 B-29B - During sampling activities, approximately 1.55 feet of DNAPL was present 
at ~ 38 feet bgs;  

 SB-1 - During soil boring installation, "product" located approximately 95 feet bgs;  
 SB-3 - During soil boring installation, "yellowish water in drilling fluid" at 

approximately 15 feet bgs;  
 SONIC #3 - During soil boring installation, "NAPL" located approximately 56 feet 

bgs. 

Based on the information presented in the Principal Threat Memorandum (URS, 2009b), the majority of NAPL 
and DNAPL identified in Site R is at depth and only trace amounts were identified at the majority of locations. 
Thicker amounts of DNAPL were identified at one location (B-29B) at 38 feet bgs; however this represents one 
location on a 36 acre Site. The "product" noted at location SB-1 is at a great depth (95 feet bgs) and is unlikely 
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to be significantly impacting ambient air. It is unlikely that the presence of pockets of mostly trace NAPLs and 
DNAPLs at depth will have a significant impact on the modeling for Site R, especially given the assumption in 
the model of a seven foot cap (which was conservatively modeled as sand, when it is actually a silty clay). 
Furthermore, it should be noted that 95% upper confidence limits (UCLs) were used as exposure point 
concentrations (EPCs) to represent the entire area, such that it was assumed in the modeling that 
concentrations are at the same level in all of Site R, when in fact the concentrations are not constant and in 
many cases are lower than represented by the EPCs.  Therefore, the EMSOFT model may be applied at Site 
R. 

The following assumptions were used in the EMSOFT modeling: 

 As noted in Section P.1, soil type was assumed to be sand; the same soil properties used in the 
simple-site specific approach described in Appendix L have been employed, as listed in Section P.1. 
The EMSOFT model only allows for one soil type across the entire depth; therefore, the use of sand is 
conservative as some Sites (i.e., O, R) have covers and there is clay material beneath the waste 
materials.   

 The exposure duration for the outdoor industrial worker was assumed to be 25 years, the same 
assumption used in the HHRA for the Reasonable Maximum Exposure Scenario (RME), as presented 
in Table 5-4 of the HHRA (USEPA, 1997a). 

 The exposure duration for the trespassing teenager was assumed to be 11 years, the same 
assumption used in the HHRA for the RME scenario, as presented in Table 5-5 of the HHRA.  The 
trespasser is assumed to range in age from 7 to 18 years old. 

 Constituent-specific parameters are presented in Table P-1.   

 Waste depth information is presented in Section P.1. 

 Porewater downward flux/infiltration – 0.054 cm/day (Schicht, 1965) 

Unit fluxes were derived for each of the 13 scenarios based on an initial soil concentration of 1 mg/kg in 
EMSOFT.  The model output results are presented in Attachment P-1 to this appendix.  Volatilization Factors 
(VFs) were then calculated, following Equation E-1 of the guidance (USEPA, 2002): 

 

Q/Cvol was derived for each Site in Appendix L, Table L-1.  Table P-3 presents the VF and refined EPC 
calculations for the outdoor industrial worker and Table P-4 presents the VF and refined RME EPC 
calculations for the trespassing teenager.  Attachment P-1 presents the EMSOFT model results. 
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P.3 Construction worker refined model 

Appendix E of the SSL guidance (USEPA, 2002) presents a detailed site-specific approach for evaluating 
volatile emissions during a construction event.  The primary assumption of the model is that a building or 
buildings are constructed at the site, that these buildings are constructed in an area of residual soil 
contamination, and that the total time of construction is less than one year.  A number of assumptions 
regarding the potential future construction event must be made, as described below. 

The guidance states that the EMSOFT model cannot be used to implement these calculations because of the 
short (1-year) exposure duration assumed for the construction worker.  Therefore, equations E-5 to E-17 of the 
guidance (USEPA, 2002) have been implemented in a spreadsheet format (Attachment P-2).  All equations 
are listed on the spreadsheet and are therefore not repeated in the text of this appendix.   

The following nine scenarios were evaluated: 

The following 9 Sites and constituent combinations were evaluated: 

Receptor Constituent Site O 
Site O 
North Site P Site R Site S 

Benzene #1     #5   

Chlorobenzene       #6   

Tetrachloroethene     #4 #7   

Trichloroethene       #8   

Construction Worker 
  
  
  
 Xylenes, Total #2 #3     #9 

 

Constituent-specific properties, waste depth information, and soil properties were discussed in Section P.1 and 
are presented in the spreadsheet.  Parameters not discussed previously are discussed below. 

 Areal extent of soil contamination: 

o Site O – 28 acres (full Site area, URS, 2009); 

o Site O North – 3 acres full Site area, URS, 2009); 

o Site P – 21 acres (2/3 of Site area; - URS, 2009 states that 2/3 of Site P contains waste 
materials); 

o Site R – 36 acres (full Site area, URS, 2009); 

o Site S – 0.83 acres (full Site area, URS, 2009). 

 Areal extent of excavation – it was conservatively assumed excavation occurs on ½ of the total area of 
soil contamination. 

 It was assumed that all the soil contamination is present in the subsurface and none is in the surface, 
based on the data presented in Table P-2. 

 The total time of construction was assumed to be one year, consistent with the construction worker 
exposure duration presented in Table 5-6 of the main text of this HHRA. 
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 The total duration of soil excavation (i.e., the portion of the total time of construction that soil 
excavation occurs) was conservatively assumed to be 3 months. 

Attachment P-2 presents the model results for each of the nine scenarios evaluated. Table P-5 presents the 
VF and refined RME EPC calculations for the construction worker.  Table P-6 presents the VF and refined 
MLE EPC calculation for one scenario (tetrachloroethene in Site R). 

P.4 Refined risk estimates 

Risk estimates for the outdoor industrial worker, trespassing teenager, and the construction worker were 
revised using the EPCs derived above following the same methods presented in the human health risk 
assessment (HHRA) in Sections 4 through 6 of Volume I of this document.  The only change is the EPCs; 
dose-response (main text, Section 4) and exposure assumptions (main text, Section 5) are the same as those 
used in the initial calculations.   Attachment P-3 of this appendix presents the risk calculation spreadsheets 
using the refined EPCs derived in this appendix.  The table numbers used in Attachment P-3 are the same as 
those used in the initial calculations presented in Appendix N so that they can easily be compared.  The 
refined risk estimates and hazard quotients  for the soil-to-outdoor air pathway are presented below.  Based on 
the detailed site-specific modeling, the all but one of the potential risks from the soil-to-outdoor air pathway are 
shown to be acceptable, with the exception highlighted below.  The one result with an HQ above one was also 
evaluated under the MLE scenario and the HQ is below one.  These results are considered in the uncertainty 
evaluation as well as in the conclusions to the HHRA. 

      
Cancer Potential 
Risk 

Non-Cancer 
Hazard 

Site Receptor Constituent RME RME HQ 

O Outdoor Industrial Worker Benzene 4.52E-10 8.52E-06 
O Outdoor Industrial Worker Xylenes, Total NC 6.56E-05 
O North Outdoor Industrial Worker Xylenes, Total NC 3.53E-05 
O North Outdoor Industrial Worker 1,2,4-Trichlorobenzene NC 3.70E-05 
R Outdoor Industrial Worker 1,2-Dichloroethane 1.58E-09 6.94E-08 
R Outdoor Industrial Worker Chlorobenzene NC 1.05E-04 
R Outdoor Industrial Worker Tetrachloroethene 1.15E-08 1.53E-04 
R Outdoor Industrial Worker Trichloroethene 5.41E-09 1.26E-05 
R Outdoor Industrial Worker 1,2,4-Trichlorobenzene NC 2.32E-05 
S Outdoor Industrial Worker Chlorobenzene NC 1.11E-05 
S Outdoor Industrial Worker Xylenes, Total NC 1.95E-05 

S Outdoor Industrial Worker 1,4-Dichlorobenzene 3.46E-10 1.06E-07 

O Construction Worker Benzene 6.79E-09 1.07E-03 
O Construction Worker Xylenes, Total NC 8.37E-04 
O North Construction Worker Xylenes, Total NC 1.84E-03 
P Construction Worker Tetrachloroethene 2.74E-08 9.14E-03 
R Construction Worker Benzene 4.02E-08 6.31E-03 
R Construction Worker Chlorobenzene NC 4.74E-04 
R Construction Worker Tetrachloroethene 6.87E-06 2.29E+00 
R Construction Worker Trichloroethene 2.72E-06 1.58E-01 

S Construction Worker Xylenes, Total NC 7.54E-04 

R Trespassing Teenager Tetrachloroethene 4.13E-10 1.25E-05 
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Page 1 of 1TABLE P-1
CONSTITUENT PARAMETERS USED IN THE DEVELOPMENT OF VOLATILIZATION FACTORS FOR THE SOIL TO OUTDOOR AIR PATHWAYS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS

VOCs
1,2-Dichloroethane 107-06-2 2.63E-01 (a) 4.38E+01 (c) 4.82E-02 (c) 1.04E-01 (c) 9.90E-06 (c)
Benzene 71-43-2 9.93E-01 (a) 1.66E+02 (c) 2.27E-01 (c) 8.80E-02 (c) 9.80E-06 (c)
Chlorobenzene 108-90-7 1.61E+00 (a) 2.68E+02 (c) 1.27E-01 (c) 7.30E-02 (c) 8.70E-06 (c)
Tetrachloroethene 127-18-4 6.41E-01 (a) 1.07E+02 (c) 7.24E-01 (c) 7.20E-02 (c) 8.20E-06 (c)
Trichloroethene 79-01-6 4.06E-01 (a) 6.77E+01 (c) 4.03E-01 (c) 7.90E-02 (c) 9.10E-06 (c)
Xylenes, Total 1330-20-7 2.66E+00 (a) 4.43E+02 (b,c) 2.71E-01 (b,c) 7.14E-02 (b,c) 9.34E-06 (b,c)
SVOCs
1,2,4-Trichlorobenzene 120-82-1 4.31E+00 (a) 7.18E+02 (c) 5.81E-02 (c) 3.00E-02 (c) 8.23E-06 (c)
1,4-Dichlorobenzene 106-46-7 2.60E+00 (a) 4.34E+02 (c) 9.85E-02 (c) 6.90E-02 (c) 7.90E-06 (c)

Notes:
CAS - Chemical Abstracts Service. 
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
foc - fraction organic carbon.
(a) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
(b) Value for mixed isomers.
(c) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].

Henry's Law
Constant (H')

Soil-Water
Partition Coefficient (Kd)

Soil Organic Carbon-Water
Partition Coefficient (Koc)

Diffusivity in Diffusivity in
Air (Di) Water (Dw)

(cm2/s)(L/kg) (L/kg) (dimensionless) (cm2/s)
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CONCENTRATIONS OF VOLATILE CONSTITUENTS OF INTEREST BY DEPTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Depth (feet) 1,2,4-Trichlorobenzene 1,2-Dichloroethane 1,4-Dichlorobenzene Benzene Chlorobenzene Tetrachloroethene Trichloroethylene Xylenes, Total
O 0.5 0.03 0.046 0.0021 0.001 0.00058 0.0071

5 1.4 0.25 1.7
6 22 47 4.4 46 680
7 500 760 3 14000
9 23 46 78 560 2.4 1500

O North 0.5 0.22 0.63 1.1 14 0.29 80
3 8.5 1.8 6.1 76 610
4 86 71 69 480 6.8 3900

5.5 130 180 4.6 310 620
6 290 120 61 480 3800

P 0.5 0.0094 0.54 59 0.0015 3.7
4 0.74 1.25 1.16 0.17 90
5 0.07 0.19 2.5 8.8
6 0.1 160 2.2 3.3 140 0.99 31
8 1.4 600
9 0.044 0.29 0.17 17
10 0.87 1.9 2.6 0.97 52
12 0.044 14 5.5 0.59 2.7
14 0.43 0.5 0.14 1.5
15 1.4 0.7 0.076 2.4
17 2.3 3.5 2.5 0.14 18
22 39 0.78 0.67 380

R 0.5 0.0026 0.0021 0.064 0.012 0.019 0.0091
6 87 22 27 610 810 14
19 16 12 24 150 2400 880 29 97
20 120 73 110 220 2 280
22 5.1 28 1.6 28 120 1200 2200 43
24 0.58 4.2 31 2.3 1.2 110

S 0.5 36 7.5 0.0015 0.00047 0.003 0.0019 0.0044
1.5 0.0014 0.0024 0.071
4 2.4 21 2100
5 6 6.8 970
6 7.3 200 35 1200 33 240 7300
9 0.69

Detected Concentration (mg/kg)
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Attachment P-1 
EMSOFT Model Results 
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1 

Site O, Industrial Worker, Benzene 

Input 

Benzene Chemical name 
165.5 Koc 
0.227 Dimensionless Henry’s law Constant
7603.2 Air Diffusion 
0.84672 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
274.32 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm) 
91.44   Layer Thickness (cm) 
1   Layer Concentration (mg/kg)
274.32 Averaging Depth (cm) 
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Benzene                   
KOC (ML/G):                         165.500000000000      
KH (DIMENSIONLESS):                0.227000000000000      
AIR DIFF COEFF (CM2/DAY):           7603.20000000000      
AQU DIFF COEFF (CM2/DAY):          0.846720000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         91.44               0.1000E+01 
 AVERAGE FLUX:   
  1.4498E-05 
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Site O, Industrial Worker, Xylenes (Total) 

Input 

Xylenes(Total) Chemical name 
443.1 Koc 
0.271 Dimensionless Henry’s law Constant
6168.96 Air Diffusion 
0.806976 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
274.32 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
91.44   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
274.32 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Xylenes(Total)            
KOC (ML/G):                         443.100000000000      
KH (DIMENSIONLESS):                0.271000000000000      
AIR DIFF COEFF (CM2/DAY):           6169.00000000000      
AQU DIFF COEFF (CM2/DAY):          0.806980000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         91.44               0.1000E+01 
 AVERAGE FLUX:   
  1.3418E-05 
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Site O North, Industrial Worker, 1,2,4-Trichlorobenzene 

Input 

124- Chemical name
717.6 Koc 
0.0581 Dimensionless Henry’s law Constant
2592 Air Diffusion 
0.711072 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers
182.88 Print Depth 
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
91.44 Cover Thickness (cm)
91.44   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
182.88 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       124-Trichlorobenzene      
KOC (ML/G):                         717.600000000000      
KH (DIMENSIONLESS):                0.581000000000000D-001 
AIR DIFF COEFF (CM2/DAY):           2592.00000000000      
AQU DIFF COEFF (CM2/DAY):          0.711070000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         91.4400000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         91.44               0.1000E+01 
 AVERAGE FLUX:   
  8.2668E-06 
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Site O North, Industrial Worker, Xylenes (Total) 

Input 

Xylenes(Total) Chemical name 
443.1 Koc 
0.271 Dimensionless Henry’s law Constant
6168.96 Air Diffusion 
0.806976 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
182.88 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
91.44 Cover Thickness (cm)
91.44   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
182.88 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Xylenes(Total)            
KOC (ML/G):                         443.100000000000      
KH (DIMENSIONLESS):                0.271000000000000      
AIR DIFF COEFF (CM2/DAY):           6169.00000000000      
AQU DIFF COEFF (CM2/DAY):          0.806980000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         91.4400000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         91.44               0.1000E+01 
 AVERAGE FLUX:   
  1.4656E-05 
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 Site R, Industrial Worker, 1,2,4-Trichlorobenzene 

Input 

124-Trichlorobenzene Chemical name
717.6 Koc 
0.0581 Dimensionless Henry’s law Constant
2592 Air Diffusion
0.711072 Water Diffusion
1000000 Half-Life (days)
1 Number of layers
670.56 Print Depth
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)? 
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       124-Trichlorobenzene      
KOC (ML/G):                         717.600000000000      
KH (DIMENSIONLESS):                0.581000000000000D-001 
AIR DIFF COEFF (CM2/DAY):           2592.00000000000      
AQU DIFF COEFF (CM2/DAY):          0.711070000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  8.5541E-06 
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Site R, Industrial Worker, 1,2-Dichloroethane 

Input 

12-Dichloroethane Chemical name
43.79 Koc 
0.0482 Dimensionless Henry’s law Constant
8985.6 Air Diffusion 
0.85536 Water Diffusion
1000000 Half-Life (days)
1 Number of layers
670.56 Print Depth 
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68  Layer Thickness (cm)
1  Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       12-Dichloroethane         
KOC (ML/G):                         43.7900000000000      
KH (DIMENSIONLESS):                0.482000000000000D-001 
AIR DIFF COEFF (CM2/DAY):           8985.60000000000      
AQU DIFF COEFF (CM2/DAY):          0.855360000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  5.7921E-05 

  October 2009 

  Revision 2 
C:\Documents and Settings\kvosnakis\My 
Documents\ENSR\Project\sa2\HHRA\SA2 HHRA 
Appendices.doc 



Sauget Area 2 
HHRA – RI/FS 
 

 

7 

 Site R, Industrial Worker, Chlorobenzene 

Input 

Chlorobenzene Chemical name 
268 Koc 
0.127 Dimensionless Henry’s law Constant
6307.2 Air Diffusion 
0.75168 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
670.56 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Chlorobenzene             
KOC (ML/G):                         268.000000000000      
KH (DIMENSIONLESS):                0.127000000000000      
AIR DIFF COEFF (CM2/DAY):           6307.20000000000      
AQU DIFF COEFF (CM2/DAY):          0.751680000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  5.2675E-05 
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Site R, Industrial Worker, Tetrachloroethene 

Input 

Tetrachloroethene Chemical name
106.8 Koc 
0.724 Dimensionless Henry’s law Constant
6220.8 Air Diffusion 
0.70848 Water Diffusion
1000000 Half-Life (days)
1 Number of layers
670.56 Print Depth 
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Tetrachloroethene         
KOC (ML/G):                         106.800000000000      
KH (DIMENSIONLESS):                0.724000000000000      
AIR DIFF COEFF (CM2/DAY):           6220.80000000000      
AQU DIFF COEFF (CM2/DAY):          0.708480000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  7.7765E-05 
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Site R, Industrial Worker, Trichloroethene 

Input 

Trichloroethene Chemical name 
67.7 Koc 
0.403 Dimensionless Henry’s law Constant
6825.6 Air Diffusion 
0.78624 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
670.56 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Trichloroethene           
KOC (ML/G):                         67.7000000000000      
KH (DIMENSIONLESS):                0.403000000000000      
AIR DIFF COEFF (CM2/DAY):           6825.60000000000      
AQU DIFF COEFF (CM2/DAY):          0.786240000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  7.6786E-05 
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Site S, Industrial Worker, 1,4-Dichlorobenzene 

Input 

1,4-Dichlorobenzene Chemical name
434 Koc 
0.0985 Dimensionless Henry’s law Constant
5961.6 Air Diffusion
0.68256 Water Diffusion
1000000 Half-Life (days)
1 Number of layers
182.88 Print Depth
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
121.92 Cover Thickness (cm)
60.96   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
182.88 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       1,4-Dichlorobenzene                         
KOC (ML/G):                         434.000000000000      
KH (DIMENSIONLESS):                0.985000000000000D-001 
AIR DIFF COEFF (CM2/DAY):           5961.60000000000      
AQU DIFF COEFF (CM2/DAY):          0.682560000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         121.920000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         60.96               0.1000E+01 
 AVERAGE FLUX:   
  8.5506E-06 
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Site S, Industrial Worker, Chlorobenzene 

Input 

Chlorobenzene Chemical name 
268 Koc 
0.127 Dimensionless Henry’s law Constant
6307.2 Air Diffusion 
0.75168 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers 
182.88 Print Depth 
9131.25 Print Time (days) 
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content 
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
121.92 Cover Thickness (cm)
60.96   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
182.88 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Chlorobenzene             
KOC (ML/G):                         268.000000000000      
KH (DIMENSIONLESS):                0.127000000000000      
AIR DIFF COEFF (CM2/DAY):           6307.20000000000      
AQU DIFF COEFF (CM2/DAY):          0.751680000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         121.920000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         60.96               0.1000E+01 
 AVERAGE FLUX:   
  9.3130E-06 
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Site S, Industrial Worker, Xylenes (Total) 

Input 

Xylenes(Total) Chemical name 
443.1 Koc 
0.271 Dimensionless Henry’s law Constant
6168.96 Air Diffusion 
0.806976 Water Diffusion 
1000000 Half-Life (days) 
1 Number of layers
182.88 Print Depth 
9131.25 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
121.92 Cover Thickness (cm)
60.96   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
182.88 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Xylenes(Total)            
KOC (ML/G):                         443.100000000000      
KH (DIMENSIONLESS):                0.271000000000000      
AIR DIFF COEFF (CM2/DAY):           6169.00000000000      
AQU DIFF COEFF (CM2/DAY):          0.806980000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         121.920000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
         60.96               0.1000E+01 
 AVERAGE FLUX:   
  9.6231E-06 
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Site R, Trespassing Teenager, Tetrachloroethene 

Input 

Tetrachloroethene Chemical name
106.8 Koc 
0.724 Dimensionless Henry’s law Constant
6220.8 Air Diffusion 
0.70848 Water Diffusion
1000000 Half-Life (days)
1 Number of layers
670.56 Print Depth 
4017.75 Print Time (days)
0.006 Soil Fraction Organic Carbon
0.375 Porosity 
0.053 Moisture Content
1.66 Bulk Density 
0.054 Porewater Flux (+ = down)
0.5 Boundary Layer Thickness (cm)
182.88 Cover Thickness (cm)
487.68   Layer Thickness (cm)
1   Layer Concentration (mg/kg)
670.56 Averaging Depth (cm)
Y Calculate Average Flux (Y/N)?
N Calculate Average Concentration (Y/N)?
N Calculate Flux vs Time (Y/N)?
N Calculate Average Concentration vs Time (Y/N)?
N Calculate Concentration vs Depth (Y/N)?
N Calculate Leaching vs Time (Y/N)?

 

Output 

CHEMICAL:                       Tetrachloroethene         
KOC (ML/G):                         106.800000000000      
KH (DIMENSIONLESS):                0.724000000000000      
AIR DIFF COEFF (CM2/DAY):           6220.80000000000      
AQU DIFF COEFF (CM2/DAY):          0.708480000000000      
HALF LIFE (DAYS):                   1000000.00000000      
FRACTION ORG CARBON:               0.600000000000000D-002 
SOIL POROSITY:                     0.375000000000000      
SOIL WATER CONTENT:                0.530000000000000D-001 
SOIL BULK DENSITY (G/CM3):          1.66000000000000      
EVAP(-)/INFILT(+) RATE (CM/DAY):   0.540000000000000D-001 
SURFACE BOUND LAYER (CM):          0.500000000000000      
CLEAN COVER THICKNESS (CM):         182.880000000000      
LAYER THICKNESS (CM)   CONTAM CONC (MG/KG) 
        487.68               0.1000E+01 
 AVERAGE FLUX:   
  1.6619E-04
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 1 of 22

1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O Nort Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 1 Site O Benzene

Site

Construction Worker

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 2 of 22

Constituent Data

Constituent Selected 1 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.088 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.8E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.227 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 0.993 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Site-Related Data
Site Selected 1 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
113316 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
56658 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

113316 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 274.32 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 91.44 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation 4-8, page 4-22 Site O
Benzene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0018319

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.088 constituent properties

H' Henry's law constant no units 0.227 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000098 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 0.993 constituent properties

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-5, page E-11 Site O
Benzene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 1.43E+08

Independent R ν vapor-phase retardation factor no units 24.2766027 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00183188 Equation 4-8

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-6, page E-11 Site O
Benzene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 24.2766

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.227 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 0.993 constituent properties

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-7, page E-12 Site O
Benzene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.088 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 91.44 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 142718332.5 equation 5

Final time at end of construction = Tss + construction time sec 174254332.5

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 142718332.5 0.000193
1 3.65 143033692.5 0.000193
2 7.30 143349052.5 0.000192
3 10.95 143664412.5 0.000191
4 14.60 143979772.5 0.000191
5 18.25 144295132.5 0.00019
6 21.90 144610492.5 0.00019
7 25.55 144925852.5 0.000189
8 29.20 145241212.5 0.000188
9 32.85 145556572.5 0.000188

10 36.50 145871932.5 0.000187
11 40.15 146187292.5 0.000186
12 43.80 146502652.5 0.000186
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Time step Number Days t J sub
13 47.45 146818012.5 0.000185
14 51.10 147133372.5 0.000185
15 54.75 147448732.5 0.000184
16 58.40 147764092.5 0.000184
17 62.05 148079452.5 0.000183
18 65.70 148394812.5 0.000182
19 69.35 148710172.5 0.000182
20 73.00 149025532.5 0.000181
21 76.65 149340892.5 0.000181
22 80.30 149656252.5 0.00018
23 83.95 149971612.5 0.000179
24 87.60 150286972.5 0.000179
25 91.25 150602332.5 0.000178
26 94.90 150917692.5 0.000178
27 98.55 151233052.5 0.000177
28 102.20 151548412.5 0.000177
29 105.85 151863772.5 0.000176
30 109.50 152179132.5 0.000176
31 113.15 152494492.5 0.000175
32 116.80 152809852.5 0.000175
33 120.45 153125212.5 0.000174
34 124.10 153440572.5 0.000173
35 127.75 153755932.5 0.000173
36 131.40 154071292.5 0.000172
37 135.05 154386652.5 0.000172
38 138.70 154702012.5 0.000171
39 142.35 155017372.5 0.000171
40 146.00 155332732.5 0.00017
41 149.65 155648092.5 0.00017
42 153.30 155963452.5 0.000169
43 156.95 156278812.5 0.000169
44 160.60 156594172.5 0.000168
45 164.25 156909532.5 0.000168
46 167.90 157224892.5 0.000167
47 171.55 157540252.5 0.000167
48 175.20 157855612.5 0.000166
49 178.85 158170972.5 0.000166
50 182.50 158486332.5 0.000165
51 186.15 158801692.5 0.000165
52 189.80 159117052.5 0.000164
53 193.45 159432412.5 0.000164
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Time step Number Days t J sub
54 197.10 159747772.5 0.000163
55 200.75 160063132.5 0.000163
56 204.40 160378492.5 0.000162
57 208.05 160693852.5 0.000162
58 211.70 161009212.5 0.000161
59 215.35 161324572.5 0.000161
60 219.00 161639932.5 0.00016
61 222.65 161955292.5 0.00016
62 226.30 162270652.5 0.000159
63 229.95 162586012.5 0.000159
64 233.60 162901372.5 0.000159
65 237.25 163216732.5 0.000158
66 240.90 163532092.5 0.000158
67 244.55 163847452.5 0.000157
68 248.20 164162812.5 0.000157
69 251.85 164478172.5 0.000156
70 255.50 164793532.5 0.000156
71 259.15 165108892.5 0.000155
72 262.80 165424252.5 0.000155
73 266.45 165739612.5 0.000155
74 270.10 166054972.5 0.000154
75 273.75 166370332.5 0.000154
76 277.40 166685692.5 0.000153
77 281.05 167001052.5 0.000153
78 284.70 167316412.5 0.000152
79 288.35 167631772.5 0.000152
80 292.00 167947132.5 0.000151
81 295.65 168262492.5 0.000151
82 299.30 168577852.5 0.000151
83 302.95 168893212.5 0.00015
84 306.60 169208572.5 0.00015
85 310.25 169523932.5 0.000149
86 313.90 169839292.5 0.000149
87 317.55 170154652.5 0.000149
88 321.20 170470012.5 0.000148
89 324.85 170785372.5 0.000148
90 328.50 171100732.5 0.000147
91 332.15 171416092.5 0.000147
92 335.80 171731452.5 0.000146
93 339.45 172046812.5 0.000146
94 343.10 172362172.5 0.000146
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Time step Number Days t J sub
95 346.75 172677532.5 0.000145
96 350.40 172992892.5 0.000145
97 354.05 173308252.5 0.000144
98 357.70 173623612.5 0.000144
99 361.35 173938972.5 0.000144

100 365.00 174254332.5 0.000143
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-8, page E-13 Site O
Benzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 594097645 1.72003E+11

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 0.0001933 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.0164566 Equation 7, J 0.003454

J n unit emission flux at end of construction g/m2/sec 0.0001433 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

113316 site properties

Formula
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Equation E-9, page E-13 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.72E+11

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

113316 site properties
W thickness of subsurface contaminated s cm 91.44 site properties

Formula
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Equation E-10, page E-14 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.001831878 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 274.32 site properties

Formula

Time step Number Days t J surf
0 0.000 142718332.5 0.00233
1 3.650 143033692.5 0.00232
2 7.300 143349052.5 0.00231
3 10.950 143664412.5 0.00231
4 14.600 143979772.5 0.00230
5 18.250 144295132.5 0.00229
6 21.900 144610492.5 0.00229
7 25.550 144925852.5 0.00228
8 29.200 145241212.5 0.00227
9 32.850 145556572.5 0.00226

10 36.500 145871932.5 0.00226
11 40.150 146187292.5 0.00225
12 43.800 146502652.5 0.00224
13 47.450 146818012.5 0.00223
14 51.100 147133372.5 0.00223
15 54.750 147448732.5 0.00222
16 58.400 147764092.5 0.00221
17 62.050 148079452.5 0.00221
18 65.700 148394812.5 0.00220
19 69.350 148710172.5 0.00219
20 73.000 149025532.5 0.00219
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Time step Number Days t J surf
21 76.650 149340892.5 0.00218
22 80.300 149656252.5 0.00217
23 83.950 149971612.5 0.00217
24 87.600 150286972.5 0.00216
25 91.250 150602332.5 0.00215
26 94.900 150917692.5 0.00215
27 98.550 151233052.5 0.00214
28 102.200 151548412.5 0.00213
29 105.850 151863772.5 0.00213
30 109.500 152179132.5 0.00212
31 113.150 152494492.5 0.00211
32 116.800 152809852.5 0.00211
33 120.450 153125212.5 0.00210
34 124.100 153440572.5 0.00209
35 127.750 153755932.5 0.00209
36 131.400 154071292.5 0.00208
37 135.050 154386652.5 0.00208
38 138.700 154702012.5 0.00207
39 142.350 155017372.5 0.00206
40 146.000 155332732.5 0.00206
41 149.650 155648092.5 0.00205
42 153.300 155963452.5 0.00205
43 156.950 156278812.5 0.00204
44 160.600 156594172.5 0.00203
45 164.250 156909532.5 0.00203
46 167.900 157224892.5 0.00202
47 171.550 157540252.5 0.00202
48 175.200 157855612.5 0.00201
49 178.850 158170972.5 0.00200
50 182.500 158486332.5 0.00200
51 186.150 158801692.5 0.00199
52 189.800 159117052.5 0.00199
53 193.450 159432412.5 0.00198
54 197.100 159747772.5 0.00197
55 200.750 160063132.5 0.00197
56 204.400 160378492.5 0.00196
57 208.050 160693852.5 0.00196
58 211.700 161009212.5 0.00195
59 215.350 161324572.5 0.00195
60 219.000 161639932.5 0.00194
61 222.650 161955292.5 0.00194
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Time step Number Days t J surf
62 226.300 162270652.5 0.00193
63 229.950 162586012.5 0.00192
64 233.600 162901372.5 0.00192
65 237.250 163216732.5 0.00191
66 240.900 163532092.5 0.00191
67 244.550 163847452.5 0.00190
68 248.200 164162812.5 0.00190
69 251.850 164478172.5 0.00189
70 255.500 164793532.5 0.00189
71 259.150 165108892.5 0.00188
72 262.800 165424252.5 0.00188
73 266.450 165739612.5 0.00187
74 270.100 166054972.5 0.00187
75 273.750 166370332.5 0.00186
76 277.400 166685692.5 0.00186
77 281.050 167001052.5 0.00185
78 284.700 167316412.5 0.00184
79 288.350 167631772.5 0.00184
80 292.000 167947132.5 0.00183
81 295.650 168262492.5 0.00183
82 299.300 168577852.5 0.00182
83 302.950 168893212.5 0.00182
84 306.600 169208572.5 0.00181
85 310.250 169523932.5 0.00181
86 313.900 169839292.5 0.00180
87 317.550 170154652.5 0.00180
88 321.200 170470012.5 0.00179
89 324.850 170785372.5 0.00179
90 328.500 171100732.5 0.00179
91 332.150 171416092.5 0.00178
92 335.800 171731452.5 0.00178
93 339.450 172046812.5 0.00177
94 343.100 172362172.5 0.00177
95 346.750 172677532.5 0.00176
96 350.400 172992892.5 0.00176
97 354.050 173308252.5 0.00175
98 357.700 173623612.5 0.00175
99 361.350 173938972.5 0.00174

100 365.000 174254332.5 0.00174
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Equation E-11, page E-135 Site O
Benzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0023 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 0.19894139 equation 10

J n unit emission flux at time = T g/m2/sec 0.0017 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 91.44 site properties
L depth of the bottom of soil contamination cm 274.32 site properties

Formula
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Equation E-13, page E-16 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 2251048

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.001832 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
56658 site properties

Formula
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Equation E-14, page E-16 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 0.000166879

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 594097645.4 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 2251047.599 Equation 13

A C areal extent of site soil contamination m2
113316 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

7.1661

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 28 site properties

Formula
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Equation E-16, page E-18 Site O
Benzene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site O
Benzene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 2.31E+05

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

7.17E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 0.000167 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O Nort Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 2 Site O Xylenes, Total

Site

Construction Worker
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Constituent Data

Constituent Selected 5 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.0714 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.34E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.271 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 2.6586 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 1 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
113316 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
56658 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

113316 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 274.32 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 91.44 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0006915

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties

H' Henry's law constant no units 0.271 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 9.34E-06 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula
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Equation E-5, page E-11 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 8.13E+08

Independent R ν vapor-phase retardation factor no units 52.1823703 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00069147 Equation 4-8

Formula
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Equation E-6, page E-11 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 52.18237

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.271 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula
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Equation E-7, page E-12 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 91.44 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 812710767.6 equation 5

Final time at end of construction = Tss + construction time sec 844246767.6

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 812710767.6 1.58E-05
1 3.65 813026127.6 1.58E-05
2 7.30 813341487.6 1.58E-05
3 10.95 813656847.6 1.58E-05
4 14.60 813972207.6 1.58E-05
5 18.25 814287567.6 1.58E-05
6 21.90 814602927.6 1.58E-05
7 25.55 814918287.6 1.57E-05
8 29.20 815233647.6 1.57E-05
9 32.85 815549007.6 1.57E-05

10 36.50 815864367.6 1.57E-05
11 40.15 816179727.6 1.57E-05
12 43.80 816495087.6 1.57E-05
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Time step Number Days t J sub
13 47.45 816810447.6 1.57E-05
14 51.10 817125807.6 1.57E-05
15 54.75 817441167.6 1.57E-05
16 58.40 817756527.6 1.57E-05
17 62.05 818071887.6 1.57E-05
18 65.70 818387247.6 1.56E-05
19 69.35 818702607.6 1.56E-05
20 73.00 819017967.6 1.56E-05
21 76.65 819333327.6 1.56E-05
22 80.30 819648687.6 1.56E-05
23 83.95 819964047.6 1.56E-05
24 87.60 820279407.6 1.56E-05
25 91.25 820594767.6 1.56E-05
26 94.90 820910127.6 1.56E-05
27 98.55 821225487.6 1.56E-05
28 102.20 821540847.6 1.56E-05
29 105.85 821856207.6 1.55E-05
30 109.50 822171567.6 1.55E-05
31 113.15 822486927.6 1.55E-05
32 116.80 822802287.6 1.55E-05
33 120.45 823117647.6 1.55E-05
34 124.10 823433007.6 1.55E-05
35 127.75 823748367.6 1.55E-05
36 131.40 824063727.6 1.55E-05
37 135.05 824379087.6 1.55E-05
38 138.70 824694447.6 1.55E-05
39 142.35 825009807.6 1.55E-05
40 146.00 825325167.6 1.54E-05
41 149.65 825640527.6 1.54E-05
42 153.30 825955887.6 1.54E-05
43 156.95 826271247.6 1.54E-05
44 160.60 826586607.6 1.54E-05
45 164.25 826901967.6 1.54E-05
46 167.90 827217327.6 1.54E-05
47 171.55 827532687.6 1.54E-05
48 175.20 827848047.6 1.54E-05
49 178.85 828163407.6 1.54E-05
50 182.50 828478767.6 1.54E-05
51 186.15 828794127.6 1.53E-05
52 189.80 829109487.6 1.53E-05
53 193.45 829424847.6 1.53E-05
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Time step Number Days t J sub
54 197.10 829740207.6 1.53E-05
55 200.75 830055567.6 1.53E-05
56 204.40 830370927.6 1.53E-05
57 208.05 830686287.6 1.53E-05
58 211.70 831001647.6 1.53E-05
59 215.35 831317007.6 1.53E-05
60 219.00 831632367.6 1.53E-05
61 222.65 831947727.6 1.53E-05
62 226.30 832263087.6 1.53E-05
63 229.95 832578447.6 1.52E-05
64 233.60 832893807.6 1.52E-05
65 237.25 833209167.6 1.52E-05
66 240.90 833524527.6 1.52E-05
67 244.55 833839887.6 1.52E-05
68 248.20 834155247.6 1.52E-05
69 251.85 834470607.6 1.52E-05
70 255.50 834785967.6 1.52E-05
71 259.15 835101327.6 1.52E-05
72 262.80 835416687.6 1.52E-05
73 266.45 835732047.6 1.52E-05
74 270.10 836047407.6 1.52E-05
75 273.75 836362767.6 1.51E-05
76 277.40 836678127.6 1.51E-05
77 281.05 836993487.6 1.51E-05
78 284.70 837308847.6 1.51E-05
79 288.35 837624207.6 1.51E-05
80 292.00 837939567.6 1.51E-05
81 295.65 838254927.6 1.51E-05
82 299.30 838570287.6 1.51E-05
83 302.95 838885647.6 1.51E-05
84 306.60 839201007.6 1.51E-05
85 310.25 839516367.6 1.51E-05
86 313.90 839831727.6 1.5E-05
87 317.55 840147087.6 1.5E-05
88 321.20 840462447.6 1.5E-05
89 324.85 840777807.6 1.5E-05
90 328.50 841093167.6 1.5E-05
91 332.15 841408527.6 1.5E-05
92 335.80 841723887.6 1.5E-05
93 339.45 842039247.6 1.5E-05
94 343.10 842354607.6 1.5E-05
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Time step Number Days t J sub
95 346.75 842669967.6 1.5E-05
96 350.40 842985327.6 1.5E-05
97 354.05 843300687.6 1.5E-05
98 357.70 843616047.6 1.49E-05
99 361.35 843931407.6 1.49E-05

100 365.00 844246767.6 1.49E-05
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Equation E-8, page E-13 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 54896017 1.72003E+11

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 1.581E-05 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.0015208 Equation 7, J 0.000319158

J n unit emission flux at end of construction g/m2/sec 1.493E-05 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

113316 site properties

Formula
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Equation E-9, page E-13 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.72E+11

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

113316 site properties
W thickness of subsurface contaminated s cm 91.44 site properties

Formula
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Equation E-10, page E-14 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691474 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 274.32 site properties

Formula

Time step Number Days t J surf
0 0.000 812710767.6 0.00028
1 3.650 813026127.6 0.00028
2 7.300 813341487.6 0.00028
3 10.950 813656847.6 0.00028
4 14.600 813972207.6 0.00028
5 18.250 814287567.6 0.00028
6 21.900 814602927.6 0.00028
7 25.550 814918287.6 0.00028
8 29.200 815233647.6 0.00028
9 32.850 815549007.6 0.00028

10 36.500 815864367.6 0.00028
11 40.150 816179727.6 0.00028
12 43.800 816495087.6 0.00028
13 47.450 816810447.6 0.00028
14 51.100 817125807.6 0.00028
15 54.750 817441167.6 0.00028
16 58.400 817756527.6 0.00028
17 62.050 818071887.6 0.00028
18 65.700 818387247.6 0.00028
19 69.350 818702607.6 0.00028
20 73.000 819017967.6 0.00028
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Time step Number Days t J surf
21 76.650 819333327.6 0.00028
22 80.300 819648687.6 0.00028
23 83.950 819964047.6 0.00028
24 87.600 820279407.6 0.00028
25 91.250 820594767.6 0.00028
26 94.900 820910127.6 0.00028
27 98.550 821225487.6 0.00028
28 102.200 821540847.6 0.00028
29 105.850 821856207.6 0.00028
30 109.500 822171567.6 0.00028
31 113.150 822486927.6 0.00028
32 116.800 822802287.6 0.00028
33 120.450 823117647.6 0.00028
34 124.100 823433007.6 0.00028
35 127.750 823748367.6 0.00028
36 131.400 824063727.6 0.00028
37 135.050 824379087.6 0.00028
38 138.700 824694447.6 0.00028
39 142.350 825009807.6 0.00028
40 146.000 825325167.6 0.00028
41 149.650 825640527.6 0.00028
42 153.300 825955887.6 0.00028
43 156.950 826271247.6 0.00028
44 160.600 826586607.6 0.00028
45 164.250 826901967.6 0.00028
46 167.900 827217327.6 0.00028
47 171.550 827532687.6 0.00028
48 175.200 827848047.6 0.00028
49 178.850 828163407.6 0.00028
50 182.500 828478767.6 0.00028
51 186.150 828794127.6 0.00028
52 189.800 829109487.6 0.00028
53 193.450 829424847.6 0.00028
54 197.100 829740207.6 0.00028
55 200.750 830055567.6 0.00028
56 204.400 830370927.6 0.00028
57 208.050 830686287.6 0.00028
58 211.700 831001647.6 0.00028
59 215.350 831317007.6 0.00028
60 219.000 831632367.6 0.00027
61 222.650 831947727.6 0.00027
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Time step Number Days t J surf
62 226.300 832263087.6 0.00027
63 229.950 832578447.6 0.00027
64 233.600 832893807.6 0.00027
65 237.250 833209167.6 0.00027
66 240.900 833524527.6 0.00027
67 244.550 833839887.6 0.00027
68 248.200 834155247.6 0.00027
69 251.850 834470607.6 0.00027
70 255.500 834785967.6 0.00027
71 259.150 835101327.6 0.00027
72 262.800 835416687.6 0.00027
73 266.450 835732047.6 0.00027
74 270.100 836047407.6 0.00027
75 273.750 836362767.6 0.00027
76 277.400 836678127.6 0.00027
77 281.050 836993487.6 0.00027
78 284.700 837308847.6 0.00027
79 288.350 837624207.6 0.00027
80 292.000 837939567.6 0.00027
81 295.650 838254927.6 0.00027
82 299.300 838570287.6 0.00027
83 302.950 838885647.6 0.00027
84 306.600 839201007.6 0.00027
85 310.250 839516367.6 0.00027
86 313.900 839831727.6 0.00027
87 317.550 840147087.6 0.00027
88 321.200 840462447.6 0.00027
89 324.850 840777807.6 0.00027
90 328.500 841093167.6 0.00027
91 332.150 841408527.6 0.00027
92 335.800 841723887.6 0.00027
93 339.450 842039247.6 0.00027
94 343.100 842354607.6 0.00027
95 346.750 842669967.6 0.00027
96 350.400 842985327.6 0.00027
97 354.050 843300687.6 0.00027
98 357.700 843616047.6 0.00027
99 361.350 843931407.6 0.00027

100 365.000 844246767.6 0.00027
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Equation E-11, page E-135 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0003 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 0.027371334 equation 10

J n unit emission flux at time = T g/m2/sec 0.0003 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 91.44 site properties
L depth of the bottom of soil contamination cm 274.32 site properties

Formula
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Equation E-13, page E-16 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 1383007

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
56658 site properties

Formula
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Equation E-14, page E-16 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 1.57488E-05

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 54896017.36 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 1383007.383 Equation 13

A C areal extent of site soil contamination m2
113316 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

7.1661

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 28 site properties

Formula
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Equation E-16, page E-18 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 22 of 22

Equation E-17, page E-18 Site O
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 2.45E+06

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

7.17E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 1.57E-05 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O Nort Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 3 Site O Nort Xylenes, Total

Site

Construction Worker
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Constituent Data

Constituent Selected 5 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.0714 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.34E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.271 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 2.6586 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 2 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
12141 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
6070.5 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

12141 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 91.44 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 182.88 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 91.44 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0006915

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties

H' Henry's law constant no units 0.271 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 9.34E-06 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 5 of 22

Equation E-5, page E-11 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 2.03E+08

Independent R ν vapor-phase retardation factor no units 52.1823703 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 91.44 site properties

D A apparent diffusivity cm2/sec 0.00069147 Equation 4-8

Formula
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Equation E-6, page E-11 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 52.18237

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.271 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula
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Equation E-7, page E-12 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 91.44 constituent properties
W thickness of subsruface contaminated soil cm 91.44 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 203177691.9 equation 5

Final time at end of construction = Tss + construction time sec 234713691.9

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 203177691.9 7.59E-05
1 3.65 203493051.9 7.57E-05
2 7.30 203808411.9 7.55E-05
3 10.95 204123771.9 7.53E-05
4 14.60 204439131.9 7.52E-05
5 18.25 204754491.9 7.5E-05
6 21.90 205069851.9 7.48E-05
7 25.55 205385211.9 7.46E-05
8 29.20 205700571.9 7.45E-05
9 32.85 206015931.9 7.43E-05

10 36.50 206331291.9 7.41E-05
11 40.15 206646651.9 7.4E-05
12 43.80 206962011.9 7.38E-05
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Time step Number Days t J sub
13 47.45 207277371.9 7.36E-05
14 51.10 207592731.9 7.35E-05
15 54.75 207908091.9 7.33E-05
16 58.40 208223451.9 7.31E-05
17 62.05 208538811.9 7.3E-05
18 65.70 208854171.9 7.28E-05
19 69.35 209169531.9 7.26E-05
20 73.00 209484891.9 7.25E-05
21 76.65 209800251.9 7.23E-05
22 80.30 210115611.9 7.21E-05
23 83.95 210430971.9 7.2E-05
24 87.60 210746331.9 7.18E-05
25 91.25 211061691.9 7.17E-05
26 94.90 211377051.9 7.15E-05
27 98.55 211692411.9 7.13E-05
28 102.20 212007771.9 7.12E-05
29 105.85 212323131.9 7.1E-05
30 109.50 212638491.9 7.09E-05
31 113.15 212953851.9 7.07E-05
32 116.80 213269211.9 7.05E-05
33 120.45 213584571.9 7.04E-05
34 124.10 213899931.9 7.02E-05
35 127.75 214215291.9 7.01E-05
36 131.40 214530651.9 6.99E-05
37 135.05 214846011.9 6.98E-05
38 138.70 215161371.9 6.96E-05
39 142.35 215476731.9 6.95E-05
40 146.00 215792091.9 6.93E-05
41 149.65 216107451.9 6.92E-05
42 153.30 216422811.9 6.9E-05
43 156.95 216738171.9 6.89E-05
44 160.60 217053531.9 6.87E-05
45 164.25 217368891.9 6.86E-05
46 167.90 217684251.9 6.84E-05
47 171.55 217999611.9 6.83E-05
48 175.20 218314971.9 6.81E-05
49 178.85 218630331.9 6.8E-05
50 182.50 218945691.9 6.78E-05
51 186.15 219261051.9 6.77E-05
52 189.80 219576411.9 6.75E-05
53 193.45 219891771.9 6.74E-05

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 9 of 22

Time step Number Days t J sub
54 197.10 220207131.9 6.72E-05
55 200.75 220522491.9 6.71E-05
56 204.40 220837851.9 6.7E-05
57 208.05 221153211.9 6.68E-05
58 211.70 221468571.9 6.67E-05
59 215.35 221783931.9 6.65E-05
60 219.00 222099291.9 6.64E-05
61 222.65 222414651.9 6.62E-05
62 226.30 222730011.9 6.61E-05
63 229.95 223045371.9 6.6E-05
64 233.60 223360731.9 6.58E-05
65 237.25 223676091.9 6.57E-05
66 240.90 223991451.9 6.55E-05
67 244.55 224306811.9 6.54E-05
68 248.20 224622171.9 6.53E-05
69 251.85 224937531.9 6.51E-05
70 255.50 225252891.9 6.5E-05
71 259.15 225568251.9 6.49E-05
72 262.80 225883611.9 6.47E-05
73 266.45 226198971.9 6.46E-05
74 270.10 226514331.9 6.45E-05
75 273.75 226829691.9 6.43E-05
76 277.40 227145051.9 6.42E-05
77 281.05 227460411.9 6.41E-05
78 284.70 227775771.9 6.39E-05
79 288.35 228091131.9 6.38E-05
80 292.00 228406491.9 6.37E-05
81 295.65 228721851.9 6.35E-05
82 299.30 229037211.9 6.34E-05
83 302.95 229352571.9 6.33E-05
84 306.60 229667931.9 6.31E-05
85 310.25 229983291.9 6.3E-05
86 313.90 230298651.9 6.29E-05
87 317.55 230614011.9 6.27E-05
88 321.20 230929371.9 6.26E-05
89 324.85 231244731.9 6.25E-05
90 328.50 231560091.9 6.24E-05
91 332.15 231875451.9 6.22E-05
92 335.80 232190811.9 6.21E-05
93 339.45 232506171.9 6.2E-05
94 343.10 232821531.9 6.19E-05
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Time step Number Days t J sub
95 346.75 233136891.9 6.17E-05
96 350.40 233452251.9 6.16E-05
97 354.05 233767611.9 6.15E-05
98 357.70 234082971.9 6.14E-05
99 361.35 234398331.9 6.12E-05

100 365.00 234713691.9 6.11E-05
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Equation E-8, page E-13 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 26051934 18428872464

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 7.587E-05 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.0067357 Equation 7, J 0.001413648

J n unit emission flux at end of construction g/m2/sec 6.11E-05 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

12141 site properties

Formula
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Equation E-9, page E-13 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.84E+10

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

12141 site properties
W thickness of subsurface contaminated s cm 91.44 site properties

Formula
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Equation E-10, page E-14 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691474 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 182.88 site properties

Formula

Time step Number Days t J surf
0 0.000 203177691.9 0.00100
1 3.650 203493051.9 0.00100
2 7.300 203808411.9 0.00099
3 10.950 204123771.9 0.00099
4 14.600 204439131.9 0.00099
5 18.250 204754491.9 0.00099
6 21.900 205069851.9 0.00098
7 25.550 205385211.9 0.00098
8 29.200 205700571.9 0.00098
9 32.850 206015931.9 0.00098

10 36.500 206331291.9 0.00098
11 40.150 206646651.9 0.00097
12 43.800 206962011.9 0.00097
13 47.450 207277371.9 0.00097
14 51.100 207592731.9 0.00097
15 54.750 207908091.9 0.00097
16 58.400 208223451.9 0.00096
17 62.050 208538811.9 0.00096
18 65.700 208854171.9 0.00096
19 69.350 209169531.9 0.00096
20 73.000 209484891.9 0.00095
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Time step Number Days t J surf
21 76.650 209800251.9 0.00095
22 80.300 210115611.9 0.00095
23 83.950 210430971.9 0.00095
24 87.600 210746331.9 0.00095
25 91.250 211061691.9 0.00094
26 94.900 211377051.9 0.00094
27 98.550 211692411.9 0.00094
28 102.200 212007771.9 0.00094
29 105.850 212323131.9 0.00094
30 109.500 212638491.9 0.00093
31 113.150 212953851.9 0.00093
32 116.800 213269211.9 0.00093
33 120.450 213584571.9 0.00093
34 124.100 213899931.9 0.00093
35 127.750 214215291.9 0.00092
36 131.400 214530651.9 0.00092
37 135.050 214846011.9 0.00092
38 138.700 215161371.9 0.00092
39 142.350 215476731.9 0.00092
40 146.000 215792091.9 0.00091
41 149.650 216107451.9 0.00091
42 153.300 216422811.9 0.00091
43 156.950 216738171.9 0.00091
44 160.600 217053531.9 0.00091
45 164.250 217368891.9 0.00090
46 167.900 217684251.9 0.00090
47 171.550 217999611.9 0.00090
48 175.200 218314971.9 0.00090
49 178.850 218630331.9 0.00090
50 182.500 218945691.9 0.00089
51 186.150 219261051.9 0.00089
52 189.800 219576411.9 0.00089
53 193.450 219891771.9 0.00089
54 197.100 220207131.9 0.00089
55 200.750 220522491.9 0.00088
56 204.400 220837851.9 0.00088
57 208.050 221153211.9 0.00088
58 211.700 221468571.9 0.00088
59 215.350 221783931.9 0.00088
60 219.000 222099291.9 0.00088
61 222.650 222414651.9 0.00087

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 15 of 22

Time step Number Days t J surf
62 226.300 222730011.9 0.00087
63 229.950 223045371.9 0.00087
64 233.600 223360731.9 0.00087
65 237.250 223676091.9 0.00087
66 240.900 223991451.9 0.00086
67 244.550 224306811.9 0.00086
68 248.200 224622171.9 0.00086
69 251.850 224937531.9 0.00086
70 255.500 225252891.9 0.00086
71 259.150 225568251.9 0.00086
72 262.800 225883611.9 0.00085
73 266.450 226198971.9 0.00085
74 270.100 226514331.9 0.00085
75 273.750 226829691.9 0.00085
76 277.400 227145051.9 0.00085
77 281.050 227460411.9 0.00085
78 284.700 227775771.9 0.00084
79 288.350 228091131.9 0.00084
80 292.000 228406491.9 0.00084
81 295.650 228721851.9 0.00084
82 299.300 229037211.9 0.00084
83 302.950 229352571.9 0.00084
84 306.600 229667931.9 0.00083
85 310.250 229983291.9 0.00083
86 313.900 230298651.9 0.00083
87 317.550 230614011.9 0.00083
88 321.200 230929371.9 0.00083
89 324.850 231244731.9 0.00083
90 328.500 231560091.9 0.00082
91 332.150 231875451.9 0.00082
92 335.800 232190811.9 0.00082
93 339.450 232506171.9 0.00082
94 343.100 232821531.9 0.00082
95 346.750 233136891.9 0.00082
96 350.400 233452251.9 0.00081
97 354.050 233767611.9 0.00081
98 357.700 234082971.9 0.00081
99 361.350 234398331.9 0.00081

100 365.000 234713691.9 0.00081
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Equation E-11, page E-135 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0010 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 0.088806243 equation 10

J n unit emission flux at time = T g/m2/sec 0.0008 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 91.44 site properties
L depth of the bottom of soil contamination cm 182.88 site properties

Formula
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Equation E-13, page E-16 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 1383007

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
6070.5 site properties

Formula
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Equation E-14, page E-16 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 7.16544E-05

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 26051934.3 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 1383007.383 Equation 13

A C areal extent of site soil contamination m2
12141 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

10.2996

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 3 site properties

Formula

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 21 of 22

Equation E-16, page E-18 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site O North
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 7.74E+05

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

1.03E+01 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 7.17E-05 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 4 Site P Tetrachloroethene

Site

Construction Worker
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Constituent Data

Constituent Selected 3 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.072 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 8.2E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.724 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 0.6408 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 3 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
86336 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
43168 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

86336 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 243.84 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 60.96 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0062841

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.072 constituent properties

H' Henry's law constant no units 0.724 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000082 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 0.6408 constituent properties

Formula
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Equation E-5, page E-11 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 9.92E+06

Independent R ν vapor-phase retardation factor no units 5.79019251 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00628407 Equation 4-8

Formula

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 6 of 22

Equation E-6, page E-11 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 5.790193

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.724 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 0.6408 constituent properties

Formula
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Equation E-7, page E-12 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.072 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 60.96 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 9922942.528 equation 5

Final time at end of construction = Tss + construction time sec 41458942.53

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 9922942.528 0.007145
1 3.65 10238302.53 0.00682
2 7.30 10553662.53 0.00652
3 10.95 10869022.53 0.006241
4 14.60 11184382.53 0.005982
5 18.25 11499742.53 0.005739
6 21.90 11815102.53 0.005513
7 25.55 12130462.53 0.005302
8 29.20 12445822.53 0.005103
9 32.85 12761182.53 0.004917

10 36.50 13076542.53 0.004741
11 40.15 13391902.53 0.004576
12 43.80 13707262.53 0.00442
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Time step Number Days t J sub
13 47.45 14022622.53 0.004273
14 51.10 14337982.53 0.004134
15 54.75 14653342.53 0.004002
16 58.40 14968702.53 0.003877
17 62.05 15284062.53 0.003759
18 65.70 15599422.53 0.003646
19 69.35 15914782.53 0.003539
20 73.00 16230142.53 0.003437
21 76.65 16545502.53 0.00334
22 80.30 16860862.53 0.003247
23 83.95 17176222.53 0.003159
24 87.60 17491582.53 0.003074
25 91.25 17806942.53 0.002993
26 94.90 18122302.53 0.002916
27 98.55 18437662.53 0.002842
28 102.20 18753022.53 0.002771
29 105.85 19068382.53 0.002703
30 109.50 19383742.53 0.002638
31 113.15 19699102.53 0.002575
32 116.80 20014462.53 0.002515
33 120.45 20329822.53 0.002457
34 124.10 20645182.53 0.002401
35 127.75 20960542.53 0.002347
36 131.40 21275902.53 0.002295
37 135.05 21591262.53 0.002246
38 138.70 21906622.53 0.002198
39 142.35 22221982.53 0.002151
40 146.00 22537342.53 0.002106
41 149.65 22852702.53 0.002063
42 153.30 23168062.53 0.002021
43 156.95 23483422.53 0.001981
44 160.60 23798782.53 0.001942
45 164.25 24114142.53 0.001904
46 167.90 24429502.53 0.001867
47 171.55 24744862.53 0.001832
48 175.20 25060222.53 0.001798
49 178.85 25375582.53 0.001764
50 182.50 25690942.53 0.001732
51 186.15 26006302.53 0.001701
52 189.80 26321662.53 0.001671
53 193.45 26637022.53 0.001641

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 9 of 22

Time step Number Days t J sub
54 197.10 26952382.53 0.001613
55 200.75 27267742.53 0.001585
56 204.40 27583102.53 0.001558
57 208.05 27898462.53 0.001531
58 211.70 28213822.53 0.001506
59 215.35 28529182.53 0.001481
60 219.00 28844542.53 0.001457
61 222.65 29159902.53 0.001434
62 226.30 29475262.53 0.001411
63 229.95 29790622.53 0.001388
64 233.60 30105982.53 0.001367
65 237.25 30421342.53 0.001346
66 240.90 30736702.53 0.001325
67 244.55 31052062.53 0.001305
68 248.20 31367422.53 0.001285
69 251.85 31682782.53 0.001266
70 255.50 31998142.53 0.001248
71 259.15 32313502.53 0.00123
72 262.80 32628862.53 0.001212
73 266.45 32944222.53 0.001195
74 270.10 33259582.53 0.001178
75 273.75 33574942.53 0.001161
76 277.40 33890302.53 0.001145
77 281.05 34205662.53 0.001129
78 284.70 34521022.53 0.001114
79 288.35 34836382.53 0.001099
80 292.00 35151742.53 0.001084
81 295.65 35467102.53 0.00107
82 299.30 35782462.53 0.001056
83 302.95 36097822.53 0.001042
84 306.60 36413182.53 0.001028
85 310.25 36728542.53 0.001015
86 313.90 37043902.53 0.001002
87 317.55 37359262.53 0.00099
88 321.20 37674622.53 0.000977
89 324.85 37989982.53 0.000965
90 328.50 38305342.53 0.000953
91 332.15 38620702.53 0.000942
92 335.80 38936062.53 0.00093
93 339.45 39251422.53 0.000919
94 343.10 39566782.53 0.000908
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Time step Number Days t J sub
95 346.75 39882142.53 0.000898
96 350.40 40197502.53 0.000887
97 354.05 40512862.53 0.000877
98 357.70 40828222.53 0.000867
99 361.35 41143582.53 0.000857

100 365.00 41458942.53 0.000847
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Equation E-8, page E-13 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 6.297E+09 87366506496

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 0.0071446 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.2272706 Equation 7, J 0.072071904

J n unit emission flux at end of construction g/m2/sec 0.000847 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

86336 site properties

Formula
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Equation E-9, page E-13 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 8.74E+10

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

86336 site properties
W thickness of subsurface contaminated s cm 60.96 site properties

Formula
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Equation E-10, page E-14 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006284067 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 243.84 site properties

Formula

Time step Number Days t J surf
0 0.000 9922942.528 0.04999
1 3.650 10238302.53 0.04786
2 7.300 10553662.53 0.04589
3 10.950 10869022.53 0.04404
4 14.600 11184382.53 0.04232
5 18.250 11499742.53 0.04070
6 21.900 11815102.53 0.03919
7 25.550 12130462.53 0.03777
8 29.200 12445822.53 0.03643
9 32.850 12761182.53 0.03516

10 36.500 13076542.53 0.03397
11 40.150 13391902.53 0.03285
12 43.800 13707262.53 0.03178
13 47.450 14022622.53 0.03078
14 51.100 14337982.53 0.02982
15 54.750 14653342.53 0.02891
16 58.400 14968702.53 0.02805
17 62.050 15284062.53 0.02723
18 65.700 15599422.53 0.02645
19 69.350 15914782.53 0.02570
20 73.000 16230142.53 0.02499
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Time step Number Days t J surf
21 76.650 16545502.53 0.02431
22 80.300 16860862.53 0.02367
23 83.950 17176222.53 0.02305
24 87.600 17491582.53 0.02245
25 91.250 17806942.53 0.02189
26 94.900 18122302.53 0.02134
27 98.550 18437662.53 0.02082
28 102.200 18753022.53 0.02032
29 105.850 19068382.53 0.01984
30 109.500 19383742.53 0.01937
31 113.150 19699102.53 0.01893
32 116.800 20014462.53 0.01850
33 120.450 20329822.53 0.01809
34 124.100 20645182.53 0.01769
35 127.750 20960542.53 0.01731
36 131.400 21275902.53 0.01694
37 135.050 21591262.53 0.01658
38 138.700 21906622.53 0.01624
39 142.350 22221982.53 0.01590
40 146.000 22537342.53 0.01558
41 149.650 22852702.53 0.01527
42 153.300 23168062.53 0.01497
43 156.950 23483422.53 0.01468
44 160.600 23798782.53 0.01440
45 164.250 24114142.53 0.01413
46 167.900 24429502.53 0.01386
47 171.550 24744862.53 0.01361
48 175.200 25060222.53 0.01336
49 178.850 25375582.53 0.01312
50 182.500 25690942.53 0.01288
51 186.150 26006302.53 0.01266
52 189.800 26321662.53 0.01244
53 193.450 26637022.53 0.01222
54 197.100 26952382.53 0.01202
55 200.750 27267742.53 0.01181
56 204.400 27583102.53 0.01162
57 208.050 27898462.53 0.01143
58 211.700 28213822.53 0.01124
59 215.350 28529182.53 0.01106
60 219.000 28844542.53 0.01088
61 222.650 29159902.53 0.01071
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Time step Number Days t J surf
62 226.300 29475262.53 0.01055
63 229.950 29790622.53 0.01038
64 233.600 30105982.53 0.01022
65 237.250 30421342.53 0.01007
66 240.900 30736702.53 0.00992
67 244.550 31052062.53 0.00977
68 248.200 31367422.53 0.00963
69 251.850 31682782.53 0.00949
70 255.500 31998142.53 0.00935
71 259.150 32313502.53 0.00922
72 262.800 32628862.53 0.00909
73 266.450 32944222.53 0.00896
74 270.100 33259582.53 0.00884
75 273.750 33574942.53 0.00872
76 277.400 33890302.53 0.00860
77 281.050 34205662.53 0.00848
78 284.700 34521022.53 0.00837
79 288.350 34836382.53 0.00826
80 292.000 35151742.53 0.00815
81 295.650 35467102.53 0.00804
82 299.300 35782462.53 0.00794
83 302.950 36097822.53 0.00784
84 306.600 36413182.53 0.00774
85 310.250 36728542.53 0.00764
86 313.900 37043902.53 0.00755
87 317.550 37359262.53 0.00745
88 321.200 37674622.53 0.00736
89 324.850 37989982.53 0.00727
90 328.500 38305342.53 0.00718
91 332.150 38620702.53 0.00710
92 335.800 38936062.53 0.00701
93 339.450 39251422.53 0.00693
94 343.100 39566782.53 0.00685
95 346.750 39882142.53 0.00677
96 350.400 40197502.53 0.00669
97 354.050 40512862.53 0.00662
98 357.700 40828222.53 0.00654
99 361.350 41143582.53 0.00647

100 365.000 41458942.53 0.00639
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Equation E-11, page E-135 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0500 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 1.660098133 equation 10

J n unit emission flux at time = T g/m2/sec 0.0064 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 60.96 site properties
L depth of the bottom of soil contamination cm 243.84 site properties

Formula
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Equation E-13, page E-16 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 4169240

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006284 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
43168 site properties

Formula
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Equation E-14, page E-16 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 0.002314195

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 6296670425 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 4169239.731 Equation 13

A C areal extent of site soil contamination m2
86336 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

7.4685

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 21.33333333 site properties

Formula
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Equation E-16, page E-18 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site P
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 1.74E+04

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

7.47E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 0.002314 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 5 Site R Benzene

Site

Construction Worker
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Constituent Data

Constituent Selected 1 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.088 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.8E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.227 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 0.993 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 4 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
145692 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
72846 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

145692 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 670.56 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 487.68 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site R
Benzene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0018319

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.088 constituent properties

H' Henry's law constant no units 0.227 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000098 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 0.993 constituent properties

Formula
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Equation E-5, page E-11 Site R
Benzene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 1.43E+08

Independent R ν vapor-phase retardation factor no units 24.2766027 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00183188 Equation 4-8

Formula
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Equation E-6, page E-11 Site R
Benzene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 24.2766

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.227 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 0.993 constituent properties

Formula
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Equation E-7, page E-12 Site R
Benzene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.088 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 487.68 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 142718332.5 equation 5

Final time at end of construction = Tss + construction time sec 174254332.5

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 142718332.5 0.001917
1 3.65 143033692.5 0.001911
2 7.30 143349052.5 0.001905
3 10.95 143664412.5 0.001899
4 14.60 143979772.5 0.001892
5 18.25 144295132.5 0.001886
6 21.90 144610492.5 0.00188
7 25.55 144925852.5 0.001874
8 29.20 145241212.5 0.001868
9 32.85 145556572.5 0.001862

10 36.50 145871932.5 0.001856
11 40.15 146187292.5 0.00185
12 43.80 146502652.5 0.001844
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Time step Number Days t J sub
13 47.45 146818012.5 0.001838
14 51.10 147133372.5 0.001832
15 54.75 147448732.5 0.001826
16 58.40 147764092.5 0.00182
17 62.05 148079452.5 0.001815
18 65.70 148394812.5 0.001809
19 69.35 148710172.5 0.001803
20 73.00 149025532.5 0.001797
21 76.65 149340892.5 0.001792
22 80.30 149656252.5 0.001786
23 83.95 149971612.5 0.00178
24 87.60 150286972.5 0.001775
25 91.25 150602332.5 0.001769
26 94.90 150917692.5 0.001764
27 98.55 151233052.5 0.001758
28 102.20 151548412.5 0.001753
29 105.85 151863772.5 0.001747
30 109.50 152179132.5 0.001742
31 113.15 152494492.5 0.001737
32 116.80 152809852.5 0.001731
33 120.45 153125212.5 0.001726
34 124.10 153440572.5 0.001721
35 127.75 153755932.5 0.001715
36 131.40 154071292.5 0.00171
37 135.05 154386652.5 0.001705
38 138.70 154702012.5 0.0017
39 142.35 155017372.5 0.001695
40 146.00 155332732.5 0.001689
41 149.65 155648092.5 0.001684
42 153.30 155963452.5 0.001679
43 156.95 156278812.5 0.001674
44 160.60 156594172.5 0.001669
45 164.25 156909532.5 0.001664
46 167.90 157224892.5 0.001659
47 171.55 157540252.5 0.001654
48 175.20 157855612.5 0.001649
49 178.85 158170972.5 0.001644
50 182.50 158486332.5 0.001639
51 186.15 158801692.5 0.001634
52 189.80 159117052.5 0.00163
53 193.45 159432412.5 0.001625
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Time step Number Days t J sub
54 197.10 159747772.5 0.00162
55 200.75 160063132.5 0.001615
56 204.40 160378492.5 0.001611
57 208.05 160693852.5 0.001606
58 211.70 161009212.5 0.001601
59 215.35 161324572.5 0.001596
60 219.00 161639932.5 0.001592
61 222.65 161955292.5 0.001587
62 226.30 162270652.5 0.001583
63 229.95 162586012.5 0.001578
64 233.60 162901372.5 0.001573
65 237.25 163216732.5 0.001569
66 240.90 163532092.5 0.001564
67 244.55 163847452.5 0.00156
68 248.20 164162812.5 0.001555
69 251.85 164478172.5 0.001551
70 255.50 164793532.5 0.001546
71 259.15 165108892.5 0.001542
72 262.80 165424252.5 0.001538
73 266.45 165739612.5 0.001533
74 270.10 166054972.5 0.001529
75 273.75 166370332.5 0.001525
76 277.40 166685692.5 0.00152
77 281.05 167001052.5 0.001516
78 284.70 167316412.5 0.001512
79 288.35 167631772.5 0.001507
80 292.00 167947132.5 0.001503
81 295.65 168262492.5 0.001499
82 299.30 168577852.5 0.001495
83 302.95 168893212.5 0.001491
84 306.60 169208572.5 0.001486
85 310.25 169523932.5 0.001482
86 313.90 169839292.5 0.001478
87 317.55 170154652.5 0.001474
88 321.20 170470012.5 0.00147
89 324.85 170785372.5 0.001466
90 328.50 171100732.5 0.001462
91 332.15 171416092.5 0.001458
92 335.80 171731452.5 0.001454
93 339.45 172046812.5 0.00145
94 343.10 172362172.5 0.001446
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Time step Number Days t J sub
95 346.75 172677532.5 0.001442
96 350.40 172992892.5 0.001438
97 354.05 173308252.5 0.001434
98 357.70 173623612.5 0.00143
99 361.35 173938972.5 0.001426

100 365.00 174254332.5 0.001423

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 11 of 22

Equation E-8, page E-13 Site R
Benzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 7.579E+09 1.17945E+12

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 0.0019175 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.1632818 Equation 7, J 0.006425703

J n unit emission flux at end of construction g/m2/sec 0.0014225 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

145692 site properties

Formula
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Equation E-9, page E-13 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.18E+12

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

145692 site properties
W thickness of subsurface contaminated s cm 487.68 site properties

Formula
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Equation E-10, page E-14 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.001831878 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 670.56 site properties

Formula

Time step Number Days t J surf
0 0.000 142718332.5 0.01173
1 3.650 143033692.5 0.01169
2 7.300 143349052.5 0.01166
3 10.950 143664412.5 0.01163
4 14.600 143979772.5 0.01159
5 18.250 144295132.5 0.01156
6 21.900 144610492.5 0.01153
7 25.550 144925852.5 0.01149
8 29.200 145241212.5 0.01146
9 32.850 145556572.5 0.01143

10 36.500 145871932.5 0.01140
11 40.150 146187292.5 0.01136
12 43.800 146502652.5 0.01133
13 47.450 146818012.5 0.01130
14 51.100 147133372.5 0.01127
15 54.750 147448732.5 0.01124
16 58.400 147764092.5 0.01121
17 62.050 148079452.5 0.01118
18 65.700 148394812.5 0.01114
19 69.350 148710172.5 0.01111
20 73.000 149025532.5 0.01108
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Time step Number Days t J surf
21 76.650 149340892.5 0.01105
22 80.300 149656252.5 0.01102
23 83.950 149971612.5 0.01099
24 87.600 150286972.5 0.01096
25 91.250 150602332.5 0.01093
26 94.900 150917692.5 0.01090
27 98.550 151233052.5 0.01087
28 102.200 151548412.5 0.01084
29 105.850 151863772.5 0.01081
30 109.500 152179132.5 0.01078
31 113.150 152494492.5 0.01075
32 116.800 152809852.5 0.01072
33 120.450 153125212.5 0.01070
34 124.100 153440572.5 0.01067
35 127.750 153755932.5 0.01064
36 131.400 154071292.5 0.01061
37 135.050 154386652.5 0.01058
38 138.700 154702012.5 0.01055
39 142.350 155017372.5 0.01052
40 146.000 155332732.5 0.01050
41 149.650 155648092.5 0.01047
42 153.300 155963452.5 0.01044
43 156.950 156278812.5 0.01041
44 160.600 156594172.5 0.01039
45 164.250 156909532.5 0.01036
46 167.900 157224892.5 0.01033
47 171.550 157540252.5 0.01030
48 175.200 157855612.5 0.01028
49 178.850 158170972.5 0.01025
50 182.500 158486332.5 0.01022
51 186.150 158801692.5 0.01020
52 189.800 159117052.5 0.01017
53 193.450 159432412.5 0.01014
54 197.100 159747772.5 0.01012
55 200.750 160063132.5 0.01009
56 204.400 160378492.5 0.01006
57 208.050 160693852.5 0.01004
58 211.700 161009212.5 0.01001
59 215.350 161324572.5 0.00999
60 219.000 161639932.5 0.00996
61 222.650 161955292.5 0.00993
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Time step Number Days t J surf
62 226.300 162270652.5 0.00991
63 229.950 162586012.5 0.00988
64 233.600 162901372.5 0.00986
65 237.250 163216732.5 0.00983
66 240.900 163532092.5 0.00981
67 244.550 163847452.5 0.00978
68 248.200 164162812.5 0.00976
69 251.850 164478172.5 0.00973
70 255.500 164793532.5 0.00971
71 259.150 165108892.5 0.00968
72 262.800 165424252.5 0.00966
73 266.450 165739612.5 0.00963
74 270.100 166054972.5 0.00961
75 273.750 166370332.5 0.00959
76 277.400 166685692.5 0.00956
77 281.050 167001052.5 0.00954
78 284.700 167316412.5 0.00951
79 288.350 167631772.5 0.00949
80 292.000 167947132.5 0.00947
81 295.650 168262492.5 0.00944
82 299.300 168577852.5 0.00942
83 302.950 168893212.5 0.00940
84 306.600 169208572.5 0.00937
85 310.250 169523932.5 0.00935
86 313.900 169839292.5 0.00933
87 317.550 170154652.5 0.00930
88 321.200 170470012.5 0.00928
89 324.850 170785372.5 0.00926
90 328.500 171100732.5 0.00924
91 332.150 171416092.5 0.00921
92 335.800 171731452.5 0.00919
93 339.450 172046812.5 0.00917
94 343.100 172362172.5 0.00915
95 346.750 172677532.5 0.00912
96 350.400 172992892.5 0.00910
97 354.050 173308252.5 0.00908
98 357.700 173623612.5 0.00906
99 361.350 173938972.5 0.00904

100 365.000 174254332.5 0.00901
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Equation E-11, page E-135 Site R
Benzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0117 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 1.016752673 equation 10

J n unit emission flux at time = T g/m2/sec 0.0090 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 487.68 site properties
L depth of the bottom of soil contamination cm 670.56 site properties

Formula
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Equation E-13, page E-16 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 2251048

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.001832 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
72846 site properties

Formula
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Equation E-14, page E-16 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 0.001650008

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 7578781276 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 2251047.599 Equation 13

A C areal extent of site soil contamination m2
145692 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

6.9023

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 36 site properties

Formula
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Equation E-16, page E-18 Site R
Benzene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site R
Benzene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 2.25E+04

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

6.90E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 0.00165 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 6 Site R Chlorobenzene

Site

Construction Worker
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Constituent Data

Constituent Selected 2 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.073 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 8.7E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.127 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 1.608 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 4 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
145692 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
72846 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

145692 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 670.56 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 487.68 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.000546

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.073 constituent properties

H' Henry's law constant no units 0.127 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000087 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 1.608 constituent properties

Formula
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Equation E-5, page E-11 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 1.33E+09

Independent R ν vapor-phase retardation factor no units 67.5691789 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00054598 Equation 4-8

Formula
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Equation E-6, page E-11 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 67.56918

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.127 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 1.608 constituent properties

Formula
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Equation E-7, page E-12 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.073 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 487.68 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 1332786419 equation 5

Final time at end of construction = Tss + construction time sec 1364322419

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 1332786419 7.41E-05
1 3.65 1333101779 7.41E-05
2 7.30 1333417139 7.4E-05
3 10.95 1333732499 7.4E-05
4 14.60 1334047859 7.4E-05
5 18.25 1334363219 7.4E-05
6 21.90 1334678579 7.39E-05
7 25.55 1334993939 7.39E-05
8 29.20 1335309299 7.39E-05
9 32.85 1335624659 7.38E-05

10 36.50 1335940019 7.38E-05
11 40.15 1336255379 7.38E-05
12 43.80 1336570739 7.38E-05
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Time step Number Days t J sub
13 47.45 1336886099 7.37E-05
14 51.10 1337201459 7.37E-05
15 54.75 1337516819 7.37E-05
16 58.40 1337832179 7.37E-05
17 62.05 1338147539 7.36E-05
18 65.70 1338462899 7.36E-05
19 69.35 1338778259 7.36E-05
20 73.00 1339093619 7.36E-05
21 76.65 1339408979 7.35E-05
22 80.30 1339724339 7.35E-05
23 83.95 1340039699 7.35E-05
24 87.60 1340355059 7.35E-05
25 91.25 1340670419 7.34E-05
26 94.90 1340985779 7.34E-05
27 98.55 1341301139 7.34E-05
28 102.20 1341616499 7.34E-05
29 105.85 1341931859 7.33E-05
30 109.50 1342247219 7.33E-05
31 113.15 1342562579 7.33E-05
32 116.80 1342877939 7.32E-05
33 120.45 1343193299 7.32E-05
34 124.10 1343508659 7.32E-05
35 127.75 1343824019 7.32E-05
36 131.40 1344139379 7.31E-05
37 135.05 1344454739 7.31E-05
38 138.70 1344770099 7.31E-05
39 142.35 1345085459 7.31E-05
40 146.00 1345400819 7.3E-05
41 149.65 1345716179 7.3E-05
42 153.30 1346031539 7.3E-05
43 156.95 1346346899 7.3E-05
44 160.60 1346662259 7.29E-05
45 164.25 1346977619 7.29E-05
46 167.90 1347292979 7.29E-05
47 171.55 1347608339 7.29E-05
48 175.20 1347923699 7.28E-05
49 178.85 1348239059 7.28E-05
50 182.50 1348554419 7.28E-05
51 186.15 1348869779 7.28E-05
52 189.80 1349185139 7.27E-05
53 193.45 1349500499 7.27E-05
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Time step Number Days t J sub
54 197.10 1349815859 7.27E-05
55 200.75 1350131219 7.27E-05
56 204.40 1350446579 7.26E-05
57 208.05 1350761939 7.26E-05
58 211.70 1351077299 7.26E-05
59 215.35 1351392659 7.26E-05
60 219.00 1351708019 7.25E-05
61 222.65 1352023379 7.25E-05
62 226.30 1352338739 7.25E-05
63 229.95 1352654099 7.25E-05
64 233.60 1352969459 7.24E-05
65 237.25 1353284819 7.24E-05
66 240.90 1353600179 7.24E-05
67 244.55 1353915539 7.24E-05
68 248.20 1354230899 7.23E-05
69 251.85 1354546259 7.23E-05
70 255.50 1354861619 7.23E-05
71 259.15 1355176979 7.23E-05
72 262.80 1355492339 7.22E-05
73 266.45 1355807699 7.22E-05
74 270.10 1356123059 7.22E-05
75 273.75 1356438419 7.22E-05
76 277.40 1356753779 7.21E-05
77 281.05 1357069139 7.21E-05
78 284.70 1357384499 7.21E-05
79 288.35 1357699859 7.21E-05
80 292.00 1358015219 7.2E-05
81 295.65 1358330579 7.2E-05
82 299.30 1358645939 7.2E-05
83 302.95 1358961299 7.2E-05
84 306.60 1359276659 7.19E-05
85 310.25 1359592019 7.19E-05
86 313.90 1359907379 7.19E-05
87 317.55 1360222739 7.19E-05
88 321.20 1360538099 7.18E-05
89 324.85 1360853459 7.18E-05
90 328.50 1361168819 7.18E-05
91 332.15 1361484179 7.18E-05
92 335.80 1361799539 7.17E-05
93 339.45 1362114899 7.17E-05
94 343.10 1362430259 7.17E-05
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Time step Number Days t J sub
95 346.75 1362745619 7.17E-05
96 350.40 1363060979 7.16E-05
97 354.05 1363376339 7.16E-05
98 357.70 1363691699 7.16E-05
99 361.35 1364007059 7.16E-05

100 365.00 1364322419 7.15E-05
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Equation E-8, page E-13 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 334449056 1.17945E+12

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 7.408E-05 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.0072065 Equation 7, J 0.000283564

J n unit emission flux at end of construction g/m2/sec 7.153E-05 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

145692 site properties

Formula
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Equation E-9, page E-13 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.18E+12

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

145692 site properties
W thickness of subsurface contaminated s cm 487.68 site properties

Formula
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Equation E-10, page E-14 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.00054598 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 670.56 site properties

Formula

Time step Number Days t J surf
0 0.000 1332786419 0.00086
1 3.650 1333101779 0.00086
2 7.300 1333417139 0.00086
3 10.950 1333732499 0.00086
4 14.600 1334047859 0.00086
5 18.250 1334363219 0.00086
6 21.900 1334678579 0.00086
7 25.550 1334993939 0.00086
8 29.200 1335309299 0.00086
9 32.850 1335624659 0.00086

10 36.500 1335940019 0.00086
11 40.150 1336255379 0.00085
12 43.800 1336570739 0.00085
13 47.450 1336886099 0.00085
14 51.100 1337201459 0.00085
15 54.750 1337516819 0.00085
16 58.400 1337832179 0.00085
17 62.050 1338147539 0.00085
18 65.700 1338462899 0.00085
19 69.350 1338778259 0.00085
20 73.000 1339093619 0.00085
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Time step Number Days t J surf
21 76.650 1339408979 0.00085
22 80.300 1339724339 0.00085
23 83.950 1340039699 0.00085
24 87.600 1340355059 0.00085
25 91.250 1340670419 0.00085
26 94.900 1340985779 0.00085
27 98.550 1341301139 0.00085
28 102.200 1341616499 0.00085
29 105.850 1341931859 0.00085
30 109.500 1342247219 0.00085
31 113.150 1342562579 0.00085
32 116.800 1342877939 0.00085
33 120.450 1343193299 0.00085
34 124.100 1343508659 0.00085
35 127.750 1343824019 0.00085
36 131.400 1344139379 0.00085
37 135.050 1344454739 0.00085
38 138.700 1344770099 0.00085
39 142.350 1345085459 0.00085
40 146.000 1345400819 0.00085
41 149.650 1345716179 0.00085
42 153.300 1346031539 0.00085
43 156.950 1346346899 0.00085
44 160.600 1346662259 0.00085
45 164.250 1346977619 0.00085
46 167.900 1347292979 0.00084
47 171.550 1347608339 0.00084
48 175.200 1347923699 0.00084
49 178.850 1348239059 0.00084
50 182.500 1348554419 0.00084
51 186.150 1348869779 0.00084
52 189.800 1349185139 0.00084
53 193.450 1349500499 0.00084
54 197.100 1349815859 0.00084
55 200.750 1350131219 0.00084
56 204.400 1350446579 0.00084
57 208.050 1350761939 0.00084
58 211.700 1351077299 0.00084
59 215.350 1351392659 0.00084
60 219.000 1351708019 0.00084
61 222.650 1352023379 0.00084
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Time step Number Days t J surf
62 226.300 1352338739 0.00084
63 229.950 1352654099 0.00084
64 233.600 1352969459 0.00084
65 237.250 1353284819 0.00084
66 240.900 1353600179 0.00084
67 244.550 1353915539 0.00084
68 248.200 1354230899 0.00084
69 251.850 1354546259 0.00084
70 255.500 1354861619 0.00084
71 259.150 1355176979 0.00084
72 262.800 1355492339 0.00084
73 266.450 1355807699 0.00084
74 270.100 1356123059 0.00084
75 273.750 1356438419 0.00084
76 277.400 1356753779 0.00084
77 281.050 1357069139 0.00084
78 284.700 1357384499 0.00084
79 288.350 1357699859 0.00084
80 292.000 1358015219 0.00084
81 295.650 1358330579 0.00084
82 299.300 1358645939 0.00083
83 302.950 1358961299 0.00083
84 306.600 1359276659 0.00083
85 310.250 1359592019 0.00083
86 313.900 1359907379 0.00083
87 317.550 1360222739 0.00083
88 321.200 1360538099 0.00083
89 324.850 1360853459 0.00083
90 328.500 1361168819 0.00083
91 332.150 1361484179 0.00083
92 335.800 1361799539 0.00083
93 339.450 1362114899 0.00083
94 343.100 1362430259 0.00083
95 346.750 1362745619 0.00083
96 350.400 1363060979 0.00083
97 354.050 1363376339 0.00083
98 357.700 1363691699 0.00083
99 361.350 1364007059 0.00083

100 365.000 1364322419 0.00083
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Equation E-11, page E-135 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0009 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 0.083539938 equation 10

J n unit emission flux at time = T g/m2/sec 0.0008 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 487.68 site properties
L depth of the bottom of soil contamination cm 670.56 site properties

Formula
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Equation E-13, page E-16 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 1228923

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000546 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
72846 site properties

Formula
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Equation E-14, page E-16 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 7.30601E-05

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 334449056 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 1228922.923 Equation 13

A C areal extent of site soil contamination m2
145692 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

6.9023

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 36 site properties

Formula
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Equation E-16, page E-18 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site R
Chlorobenzene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 5.08E+05

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

6.90E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 7.31E-05 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 7 Site R Tetrachloroethene

Site

Construction Worker
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Constituent Data

Constituent Selected 3 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.072 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 8.2E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.724 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 0.6408 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 4 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
145692 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
72846 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

145692 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 670.56 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 487.68 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0062841

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.072 constituent properties

H' Henry's law constant no units 0.724 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000082 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 0.6408 constituent properties

Formula
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Equation E-5, page E-11 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 9.92E+06

Independent R ν vapor-phase retardation factor no units 5.79019251 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00628407 Equation 4-8

Formula
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Equation E-6, page E-11 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 5.790193

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.724 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 0.6408 constituent properties

Formula
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Equation E-7, page E-12 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.072 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 487.68 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 9922942.528 equation 5

Final time at end of construction = Tss + construction time sec 41458942.53

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 9922942.528 0.106864
1 3.65 10238302.53 0.102225
2 7.30 10553662.53 0.097912
3 10.95 10869022.53 0.093894
4 14.60 11184382.53 0.090143
5 18.25 11499742.53 0.086635
6 21.90 11815102.53 0.083349
7 25.55 12130462.53 0.080265
8 29.20 12445822.53 0.077367
9 32.85 12761182.53 0.074639

10 36.50 13076542.53 0.072068
11 40.15 13391902.53 0.069641
12 43.80 13707262.53 0.067347
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Time step Number Days t J sub
13 47.45 14022622.53 0.065176
14 51.10 14337982.53 0.063119
15 54.75 14653342.53 0.061169
16 58.40 14968702.53 0.059316
17 62.05 15284062.53 0.057555
18 65.70 15599422.53 0.05588
19 69.35 15914782.53 0.054284
20 73.00 16230142.53 0.052763
21 76.65 16545502.53 0.051312
22 80.30 16860862.53 0.049926
23 83.95 17176222.53 0.048601
24 87.60 17491582.53 0.047334
25 91.25 17806942.53 0.046121
26 94.90 18122302.53 0.044958
27 98.55 18437662.53 0.043844
28 102.20 18753022.53 0.042775
29 105.85 19068382.53 0.041749
30 109.50 19383742.53 0.040763
31 113.15 19699102.53 0.039815
32 116.80 20014462.53 0.038904
33 120.45 20329822.53 0.038027
34 124.10 20645182.53 0.037182
35 127.75 20960542.53 0.036368
36 131.40 21275902.53 0.035583
37 135.05 21591262.53 0.034826
38 138.70 21906622.53 0.034096
39 142.35 22221982.53 0.033391
40 146.00 22537342.53 0.032709
41 149.65 22852702.53 0.032051
42 153.30 23168062.53 0.031414
43 156.95 23483422.53 0.030799
44 160.60 23798782.53 0.030203
45 164.25 24114142.53 0.029626
46 167.90 24429502.53 0.029067
47 171.55 24744862.53 0.028525
48 175.20 25060222.53 0.028
49 178.85 25375582.53 0.027491
50 182.50 25690942.53 0.026998
51 186.15 26006302.53 0.026518
52 189.80 26321662.53 0.026053
53 193.45 26637022.53 0.025601
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Time step Number Days t J sub
54 197.10 26952382.53 0.025163
55 200.75 27267742.53 0.024736
56 204.40 27583102.53 0.024322
57 208.05 27898462.53 0.023919
58 211.70 28213822.53 0.023527
59 215.35 28529182.53 0.023145
60 219.00 28844542.53 0.022774
61 222.65 29159902.53 0.022412
62 226.30 29475262.53 0.02206
63 229.95 29790622.53 0.021718
64 233.60 30105982.53 0.021383
65 237.25 30421342.53 0.021058
66 240.90 30736702.53 0.02074
67 244.55 31052062.53 0.020431
68 248.20 31367422.53 0.020129
69 251.85 31682782.53 0.019834
70 255.50 31998142.53 0.019547
71 259.15 32313502.53 0.019266
72 262.80 32628862.53 0.018993
73 266.45 32944222.53 0.018725
74 270.10 33259582.53 0.018464
75 273.75 33574942.53 0.018209
76 277.40 33890302.53 0.017959
77 281.05 34205662.53 0.017715
78 284.70 34521022.53 0.017477
79 288.35 34836382.53 0.017244
80 292.00 35151742.53 0.017016
81 295.65 35467102.53 0.016793
82 299.30 35782462.53 0.016575
83 302.95 36097822.53 0.016362
84 306.60 36413182.53 0.016153
85 310.25 36728542.53 0.015949
86 313.90 37043902.53 0.015748
87 317.55 37359262.53 0.015552
88 321.20 37674622.53 0.01536
89 324.85 37989982.53 0.015172
90 328.50 38305342.53 0.014988
91 332.15 38620702.53 0.014807
92 335.80 38936062.53 0.01463
93 339.45 39251422.53 0.014457
94 343.10 39566782.53 0.014287
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Time step Number Days t J sub
95 346.75 39882142.53 0.01412
96 350.40 40197502.53 0.013957
97 354.05 40512862.53 0.013796
98 357.70 40828222.53 0.013639
99 361.35 41143582.53 0.013484

100 365.00 41458942.53 0.013333
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Equation E-8, page E-13 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 1.635E+11 1.17945E+12

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 0.1068637 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 3.4991773 Equation 7, J 0.138651697

J n unit emission flux at end of construction g/m2/sec 0.0133329 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

145692 site properties

Formula
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Equation E-9, page E-13 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.18E+12

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

145692 site properties
W thickness of subsurface contaminated s cm 487.68 site properties

Formula
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Equation E-10, page E-14 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006284067 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 670.56 site properties

Formula

Time step Number Days t J surf
0 0.000 9922942.528 0.19683
1 3.650 10238302.53 0.19159
2 7.300 10553662.53 0.18658
3 10.950 10869022.53 0.18177
4 14.600 11184382.53 0.17715
5 18.250 11499742.53 0.17272
6 21.900 11815102.53 0.16847
7 25.550 12130462.53 0.16438
8 29.200 12445822.53 0.16045
9 32.850 12761182.53 0.15667

10 36.500 13076542.53 0.15303
11 40.150 13391902.53 0.14953
12 43.800 13707262.53 0.14615
13 47.450 14022622.53 0.14290
14 51.100 14337982.53 0.13976
15 54.750 14653342.53 0.13673
16 58.400 14968702.53 0.13381
17 62.050 15284062.53 0.13099
18 65.700 15599422.53 0.12826
19 69.350 15914782.53 0.12562
20 73.000 16230142.53 0.12308

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 14 of 22

Time step Number Days t J surf
21 76.650 16545502.53 0.12061
22 80.300 16860862.53 0.11822
23 83.950 17176222.53 0.11591
24 87.600 17491582.53 0.11368
25 91.250 17806942.53 0.11151
26 94.900 18122302.53 0.10941
27 98.550 18437662.53 0.10737
28 102.200 18753022.53 0.10540
29 105.850 19068382.53 0.10348
30 109.500 19383742.53 0.10162
31 113.150 19699102.53 0.09981
32 116.800 20014462.53 0.09806
33 120.450 20329822.53 0.09636
34 124.100 20645182.53 0.09470
35 127.750 20960542.53 0.09309
36 131.400 21275902.53 0.09152
37 135.050 21591262.53 0.09000
38 138.700 21906622.53 0.08852
39 142.350 22221982.53 0.08708
40 146.000 22537342.53 0.08568
41 149.650 22852702.53 0.08431
42 153.300 23168062.53 0.08298
43 156.950 23483422.53 0.08168
44 160.600 23798782.53 0.08042
45 164.250 24114142.53 0.07919
46 167.900 24429502.53 0.07798
47 171.550 24744862.53 0.07681
48 175.200 25060222.53 0.07567
49 178.850 25375582.53 0.07456
50 182.500 25690942.53 0.07347
51 186.150 26006302.53 0.07241
52 189.800 26321662.53 0.07137
53 193.450 26637022.53 0.07036
54 197.100 26952382.53 0.06937
55 200.750 27267742.53 0.06840
56 204.400 27583102.53 0.06746
57 208.050 27898462.53 0.06653
58 211.700 28213822.53 0.06563
59 215.350 28529182.53 0.06475
60 219.000 28844542.53 0.06389
61 222.650 29159902.53 0.06304
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Time step Number Days t J surf
62 226.300 29475262.53 0.06222
63 229.950 29790622.53 0.06141
64 233.600 30105982.53 0.06062
65 237.250 30421342.53 0.05984
66 240.900 30736702.53 0.05908
67 244.550 31052062.53 0.05834
68 248.200 31367422.53 0.05762
69 251.850 31682782.53 0.05690
70 255.500 31998142.53 0.05621
71 259.150 32313502.53 0.05552
72 262.800 32628862.53 0.05485
73 266.450 32944222.53 0.05420
74 270.100 33259582.53 0.05355
75 273.750 33574942.53 0.05292
76 277.400 33890302.53 0.05230
77 281.050 34205662.53 0.05170
78 284.700 34521022.53 0.05110
79 288.350 34836382.53 0.05052
80 292.000 35151742.53 0.04994
81 295.650 35467102.53 0.04938
82 299.300 35782462.53 0.04883
83 302.950 36097822.53 0.04829
84 306.600 36413182.53 0.04776
85 310.250 36728542.53 0.04723
86 313.900 37043902.53 0.04672
87 317.550 37359262.53 0.04622
88 321.200 37674622.53 0.04572
89 324.850 37989982.53 0.04524
90 328.500 38305342.53 0.04476
91 332.150 38620702.53 0.04429
92 335.800 38936062.53 0.04383
93 339.450 39251422.53 0.04337
94 343.100 39566782.53 0.04293
95 346.750 39882142.53 0.04249
96 350.400 40197502.53 0.04206
97 354.050 40512862.53 0.04164
98 357.700 40828222.53 0.04122
99 361.350 41143582.53 0.04081

100 365.000 41458942.53 0.04041
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Equation E-11, page E-135 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.1968 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 8.543567406 equation 10

J n unit emission flux at time = T g/m2/sec 0.0404 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 487.68 site properties
L depth of the bottom of soil contamination cm 670.56 site properties

Formula
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Equation E-13, page E-16 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 4169240

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006284 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
72846 site properties

Formula
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Equation E-14, page E-16 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 0.035593663

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 1.63532E+11 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 4169239.731 Equation 13

A C areal extent of site soil contamination m2
145692 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

6.9023

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 36 site properties

Formula
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Equation E-16, page E-18 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site R
Tetrachloroethene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 1.04E+03

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

6.90E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 0.035594 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 8 Site R Trichloroethene

Site

Construction Worker
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Constituent Data

Constituent Selected 4 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.079 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.1E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.403 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 0.4062 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 4 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
145692 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
72846 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

145692 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 182.88 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 670.56 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 487.68 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0060448

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.079 constituent properties

H' Henry's law constant no units 0.403 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 0.0000091 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 0.4062 constituent properties

Formula
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Equation E-5, page E-11 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 1.18E+07

Independent R ν vapor-phase retardation factor no units 6.6046422 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 182.88 site properties

D A apparent diffusivity cm2/sec 0.00604476 Equation 4-8

Formula
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Equation E-6, page E-11 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 6.604642

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.403 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 0.4062 constituent properties

Formula
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Equation E-7, page E-12 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.079 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 182.88 constituent properties
W thickness of subsruface contaminated soil cm 487.68 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 11766798.83 equation 5

Final time at end of construction = Tss + construction time sec 43302798.83

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 11766798.83 0.080537
1 3.65 12082158.83 0.077534
2 7.30 12397518.83 0.074712
3 10.95 12712878.83 0.072058
4 14.60 13028238.83 0.069557
5 18.25 13343598.83 0.067198
6 21.90 13658958.83 0.064969
7 25.55 13974318.83 0.06286
8 29.20 14289678.83 0.060863
9 32.85 14605038.83 0.05897

10 36.50 14920398.83 0.057173
11 40.15 15235758.83 0.055465
12 43.80 15551118.83 0.05384
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Time step Number Days t J sub
13 47.45 15866478.83 0.052294
14 51.10 16181838.83 0.05082
15 54.75 16497198.83 0.049413
16 58.40 16812558.83 0.048071
17 62.05 17127918.83 0.046788
18 65.70 17443278.83 0.045561
19 69.35 17758638.83 0.044387
20 73.00 18073998.83 0.043263
21 76.65 18389358.83 0.042185
22 80.30 18704718.83 0.041151
23 83.95 19020078.83 0.040159
24 87.60 19335438.83 0.039206
25 91.25 19650798.83 0.03829
26 94.90 19966158.83 0.037409
27 98.55 20281518.83 0.036562
28 102.20 20596878.83 0.035746
29 105.85 20912238.83 0.034959
30 109.50 21227598.83 0.034202
31 113.15 21542958.83 0.033471
32 116.80 21858318.83 0.032766
33 120.45 22173678.83 0.032085
34 124.10 22489038.83 0.031428
35 127.75 22804398.83 0.030792
36 131.40 23119758.83 0.030178
37 135.05 23435118.83 0.029584
38 138.70 23750478.83 0.029009
39 142.35 24065838.83 0.028453
40 146.00 24381198.83 0.027914
41 149.65 24696558.83 0.027392
42 153.30 25011918.83 0.026886
43 156.95 25327278.83 0.026395
44 160.60 25642638.83 0.025919
45 164.25 25957998.83 0.025458
46 167.90 26273358.83 0.025009
47 171.55 26588718.83 0.024574
48 175.20 26904078.83 0.024152
49 178.85 27219438.83 0.023741
50 182.50 27534798.83 0.023342
51 186.15 27850158.83 0.022953
52 189.80 28165518.83 0.022576
53 193.45 28480878.83 0.022209
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Time step Number Days t J sub
54 197.10 28796238.83 0.021851
55 200.75 29111598.83 0.021503
56 204.40 29426958.83 0.021164
57 208.05 29742318.83 0.020834
58 211.70 30057678.83 0.020513
59 215.35 30373038.83 0.020199
60 219.00 30688398.83 0.019894
61 222.65 31003758.83 0.019596
62 226.30 31319118.83 0.019306
63 229.95 31634478.83 0.019022
64 233.60 31949838.83 0.018746
65 237.25 32265198.83 0.018476
66 240.90 32580558.83 0.018213
67 244.55 32895918.83 0.017955
68 248.20 33211278.83 0.017704
69 251.85 33526638.83 0.017459
70 255.50 33841998.83 0.017219
71 259.15 34157358.83 0.016984
72 262.80 34472718.83 0.016755
73 266.45 34788078.83 0.016531
74 270.10 35103438.83 0.016312
75 273.75 35418798.83 0.016098
76 277.40 35734158.83 0.015888
77 281.05 36049518.83 0.015683
78 284.70 36364878.83 0.015482
79 288.35 36680238.83 0.015286
80 292.00 36995598.83 0.015094
81 295.65 37310958.83 0.014905
82 299.30 37626318.83 0.014721
83 302.95 37941678.83 0.01454
84 306.60 38257038.83 0.014363
85 310.25 38572398.83 0.01419
86 313.90 38887758.83 0.014019
87 317.55 39203118.83 0.013853
88 321.20 39518478.83 0.013689
89 324.85 39833838.83 0.013529
90 328.50 40149198.83 0.013372
91 332.15 40464558.83 0.013218
92 335.80 40779918.83 0.013067
93 339.45 41095278.83 0.012919
94 343.10 41410638.83 0.012773
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Time step Number Days t J sub
95 346.75 41725998.83 0.01263
96 350.40 42041358.83 0.01249
97 354.05 42356718.83 0.012353
98 357.70 42672078.83 0.012218
99 361.35 42987438.83 0.012085

100 365.00 43302798.83 0.011955
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Equation E-8, page E-13 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 1.357E+11 1.17945E+12

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 0.0805368 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 2.9066546 Equation 7, J 0.115030332

J n unit emission flux at end of construction g/m2/sec 0.0119548 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

145692 site properties

Formula
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Equation E-9, page E-13 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 1.18E+12

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

145692 site properties
W thickness of subsurface contaminated s cm 487.68 site properties

Formula
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Equation E-10, page E-14 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006044763 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 670.56 site properties

Formula

Time step Number Days t J surf
0 0.000 11766798.83 0.16857
1 3.650 12082158.83 0.16454
2 7.300 12397518.83 0.16066
3 10.950 12712878.83 0.15693
4 14.600 13028238.83 0.15333
5 18.250 13343598.83 0.14987
6 21.900 13658958.83 0.14653
7 25.550 13974318.83 0.14331
8 29.200 14289678.83 0.14020
9 32.850 14605038.83 0.13720

10 36.500 14920398.83 0.13431
11 40.150 15235758.83 0.13151
12 43.800 15551118.83 0.12880
13 47.450 15866478.83 0.12618
14 51.100 16181838.83 0.12365
15 54.750 16497198.83 0.12120
16 58.400 16812558.83 0.11883
17 62.050 17127918.83 0.11654
18 65.700 17443278.83 0.11431
19 69.350 17758638.83 0.11215
20 73.000 18073998.83 0.11006
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Time step Number Days t J surf
21 76.650 18389358.83 0.10803
22 80.300 18704718.83 0.10607
23 83.950 19020078.83 0.10416
24 87.600 19335438.83 0.10230
25 91.250 19650798.83 0.10050
26 94.900 19966158.83 0.09875
27 98.550 20281518.83 0.09705
28 102.200 20596878.83 0.09540
29 105.850 20912238.83 0.09379
30 109.500 21227598.83 0.09223
31 113.150 21542958.83 0.09071
32 116.800 21858318.83 0.08923
33 120.450 22173678.83 0.08779
34 124.100 22489038.83 0.08639
35 127.750 22804398.83 0.08502
36 131.400 23119758.83 0.08369
37 135.050 23435118.83 0.08239
38 138.700 23750478.83 0.08113
39 142.350 24065838.83 0.07989
40 146.000 24381198.83 0.07869
41 149.650 24696558.83 0.07752
42 153.300 25011918.83 0.07637
43 156.950 25327278.83 0.07526
44 160.600 25642638.83 0.07417
45 164.250 25957998.83 0.07310
46 167.900 26273358.83 0.07206
47 171.550 26588718.83 0.07105
48 175.200 26904078.83 0.07006
49 178.850 27219438.83 0.06909
50 182.500 27534798.83 0.06814
51 186.150 27850158.83 0.06721
52 189.800 28165518.83 0.06631
53 193.450 28480878.83 0.06542
54 197.100 28796238.83 0.06456
55 200.750 29111598.83 0.06371
56 204.400 29426958.83 0.06288
57 208.050 29742318.83 0.06207
58 211.700 30057678.83 0.06127
59 215.350 30373038.83 0.06050
60 219.000 30688398.83 0.05974
61 222.650 31003758.83 0.05899
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Time step Number Days t J surf
62 226.300 31319118.83 0.05826
63 229.950 31634478.83 0.05754
64 233.600 31949838.83 0.05684
65 237.250 32265198.83 0.05616
66 240.900 32580558.83 0.05548
67 244.550 32895918.83 0.05482
68 248.200 33211278.83 0.05417
69 251.850 33526638.83 0.05354
70 255.500 33841998.83 0.05292
71 259.150 34157358.83 0.05231
72 262.800 34472718.83 0.05171
73 266.450 34788078.83 0.05112
74 270.100 35103438.83 0.05054
75 273.750 35418798.83 0.04998
76 277.400 35734158.83 0.04942
77 281.050 36049518.83 0.04888
78 284.700 36364878.83 0.04834
79 288.350 36680238.83 0.04781
80 292.000 36995598.83 0.04730
81 295.650 37310958.83 0.04679
82 299.300 37626318.83 0.04629
83 302.950 37941678.83 0.04580
84 306.600 38257038.83 0.04532
85 310.250 38572398.83 0.04485
86 313.900 38887758.83 0.04438
87 317.550 39203118.83 0.04393
88 321.200 39518478.83 0.04348
89 324.850 39833838.83 0.04304
90 328.500 40149198.83 0.04260
91 332.150 40464558.83 0.04218
92 335.800 40779918.83 0.04176
93 339.450 41095278.83 0.04134
94 343.100 41410638.83 0.04094
95 346.750 41725998.83 0.04054
96 350.400 42041358.83 0.04014
97 354.050 42356718.83 0.03976
98 357.700 42672078.83 0.03938
99 361.350 42987438.83 0.03900

100 365.000 43302798.83 0.03863
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Equation E-11, page E-135 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.1686 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 7.761469551 equation 10

J n unit emission flux at time = T g/m2/sec 0.0386 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 487.68 site properties
L depth of the bottom of soil contamination cm 670.56 site properties

Formula
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Equation E-13, page E-16 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 4089085

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.006045 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
72846 site properties

Formula
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Equation E-14, page E-16 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 0.029529894

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 1.35672E+11 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 4089084.521 Equation 13

A C areal extent of site soil contamination m2
145692 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

6.9023

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 36 site properties

Formula
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Equation E-16, page E-18 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site R
Trichloroethene

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 1.26E+03

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

6.90E+00 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 0.02953 equation 14

Formula
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1 2 3 4 5
Receptor COPC O O North P R S

1 Benzene X X
2 Chlorobenzene X
3 Tetrachloroethene X X
4 Trichloroethene X
5 Xylenes, Total X X X

Case Site Constituent
1 1 1 Site O Benzene
2 1 5 Site O Xylenes, Total
3 2 5 Site O North Xylenes, Total
4 3 3 Site P Tetrachloroethene
5 4 1 Site R Benzene
6 4 2 Site R Chlorobenzene
7 4 3 Site R Tetrachloroethene
8 4 4 Site R Trichloroethene
9 5 5 Site S Xylenes, Total

Case Selected 9 Site S Xylenes, Total

Site

Construction Worker
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Constituent Data

Constituent Selected 5 1 2 3 4 5
Symbol Description Units Value Benzene Chlorobenzene Tetrachloroethene Trichloroethene Xylenes, Total Source

D A diffusivity in air cm2/sec 0.0714 0.088 0.073 0.072 0.079 0.0714 (a)

Dw diffusivity in water cm2/sec 9.34E-06 0.0000098 0.0000087 0.0000082 0.0000091 0.00000934 (a)

H' Henry's law constant no units 0.271 0.227 0.127 0.724 0.403 0.271 (a)

K d soil-water partition coefficient cm3/g 2.6586 0.993 1.608 0.6408 0.4062 2.6586 (b)
Notes:

(a) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: [http://risk.lsd.ornl.gov/index.shtml].
(b) Kd = Koc*foc, where foc = 0.006, per USEPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
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Site-Related Data
Site Selected 5 Site Site Site Site Site

1 2 3 4 5
Symbol Description Units Value O O North P R S Source

A C areal extent of site soil contamination m3
3359.01 113316 12141 86336 145692 3359.01 (a)

A excav areal extent of excavation m2
1679.505 56658 6070.5 43168 72846 1679.505 (b)

A sub

areal extent of site with undisturbed subsurface soil 
contamination m2

3359.01 113316 12141 86336 145692 3359.01 (a)

A surf

areal extent of site with undisturbed surface soil 
contamination m2

0 0 0 0 0 0 (c)
d depth to top of soil contamination cm 121.92 182.88 91.44 182.88 182.88 121.92 (d)
L depth of the bottom of soil contamination cm 182.88 274.32 182.88 243.84 670.56 182.88 (d)
n total soil porosity no units 0.375 0.375 0.375 0.375 0.375 0.375 (e)
T total time of construction sec 31536000 31536000 31536000 31536000 31536000 31536000 (f)

T E duration of excavation sec 7884000 7884000 7884000 7884000 7884000 7884000 (g)
W thickness of subsurface contaminated soil cm 60.96 91.44 91.44 60.96 487.68 60.96 (h)
θ a soil air-filled porosity no units 0.322 0.322 0.322 0.322 0.322 0.322 (i)
θw soil water-filled porosity no units 0.053 0.053 0.053 0.053 0.053 0.053 (e)
ρ b soil dry bulk density g/cm3

1.66 1.66 1.66 1.66 1.66 1.66 (e)
Notes:

(a) Remedial Investigation (RI) Report,  February 15, 2008 (URS, 2008).  Acreage for Site O North, O South, and S were estimated based on the basemap.  
    For P, it was assumed that only 2/3 of site has soil contamination, based on RI text.
(b) It has been conservatively assumed that one-half the site area undergoes excavation.
(c) None of the Sites have substantial concentrations at the surface.  See Table P-3.
(d) Based on information presented in the RI (URS, 2008) and the data presented in Table P-3.  See Section P-1 for additional details.
(e) USEPA.  2004.  User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings.  February 22, 2004.  Table 10, value for sand.
(f) Construction worker exposure duration of one year.  
(g) It has been conservatively assumed that excavation activities last for 3 months.
(h) Depth to bottom of contamination - Depth to top of contamination.
(i) Oa = n - Ow.
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Equation 4-8, page 4-22 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent D A apparent diffusivity cm 2 /sec 0.0006915

Independent θ a soil air-filled porosity no units 0.322 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties

H' Henry's law constant no units 0.271 constituent properties
θw soil water-filled porosity no units 0.053 site properties
Dw diffusivity in water cm2/sec 9.34E-06 constituent properties
n total soil porosity no units 0.375 site properties
ρ b soil dry bulk density g/cm3

1.66 site properties

K d soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\ConstructionWorkerOA\AppndixEMethod\SSL-AppE-Construction.xls
Revised HHRA

Revision 1, Date Printed 11/14/2008



Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor

Page 5 of 22

Equation E-5, page E-11 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Τ ss time to reach near steady state sec 3.61E+08

Independent R ν vapor-phase retardation factor no units 52.1823703 Equation E-6

θ a soil air-filled porosity no units 0.322 site properties
d depth to top of soil contamination cm 121.92 site properties

D A apparent diffusivity cm2/sec 0.00069147 Equation 4-8

Formula
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Equation E-6, page E-11 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent Rν vapor-phase retardation factor sec 52.18237

Independent θw soil water-filled porosity no units 0.053 site properties
θa soil air-filled porosity no units 0.322 site properties
H' Henry's law constant no units 0.271 constituent properties
ρ b soil dry bulk density g/cm3

1.66 site properties

Kd soil-water partition coefficient cm3/g 2.6586 constituent properties

Formula
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Equation E-7, page E-12 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent J sub unit emission flux from subsurface soils at each time-step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A diffusivity in air cm2/sec 0.0714 constituent properties
t elapsed time at the end of each timestep sec See below
d depth to top of soil contamination cm 121.92 constituent properties
W thickness of subsruface contaminated soil cm 60.96 site properties
Δt time step sec 3.15E+05 site properties
Τss time to reach near steady state (starting time) sec 361204785.6 equation 5

Final time at end of construction = Tss + construction time sec 392740785.6

Formula

note typographical error: "tau" should be "t" in second term
see peer review draft: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssgmarch01.pdf

Time step Number Days t J sub
0 0.00 361204785.6 2.37E-05
1 3.65 361520145.6 2.37E-05
2 7.30 361835505.6 2.36E-05
3 10.95 362150865.6 2.36E-05
4 14.60 362466225.6 2.36E-05
5 18.25 362781585.6 2.36E-05
6 21.90 363096945.6 2.35E-05
7 25.55 363412305.6 2.35E-05
8 29.20 363727665.6 2.35E-05
9 32.85 364043025.6 2.34E-05

10 36.50 364358385.6 2.34E-05
11 40.15 364673745.6 2.34E-05
12 43.80 364989105.6 2.33E-05
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Time step Number Days t J sub
13 47.45 365304465.6 2.33E-05
14 51.10 365619825.6 2.33E-05
15 54.75 365935185.6 2.33E-05
16 58.40 366250545.6 2.32E-05
17 62.05 366565905.6 2.32E-05
18 65.70 366881265.6 2.32E-05
19 69.35 367196625.6 2.31E-05
20 73.00 367511985.6 2.31E-05
21 76.65 367827345.6 2.31E-05
22 80.30 368142705.6 2.3E-05
23 83.95 368458065.6 2.3E-05
24 87.60 368773425.6 2.3E-05
25 91.25 369088785.6 2.3E-05
26 94.90 369404145.6 2.29E-05
27 98.55 369719505.6 2.29E-05
28 102.20 370034865.6 2.29E-05
29 105.85 370350225.6 2.28E-05
30 109.50 370665585.6 2.28E-05
31 113.15 370980945.6 2.28E-05
32 116.80 371296305.6 2.28E-05
33 120.45 371611665.6 2.27E-05
34 124.10 371927025.6 2.27E-05
35 127.75 372242385.6 2.27E-05
36 131.40 372557745.6 2.26E-05
37 135.05 372873105.6 2.26E-05
38 138.70 373188465.6 2.26E-05
39 142.35 373503825.6 2.25E-05
40 146.00 373819185.6 2.25E-05
41 149.65 374134545.6 2.25E-05
42 153.30 374449905.6 2.25E-05
43 156.95 374765265.6 2.24E-05
44 160.60 375080625.6 2.24E-05
45 164.25 375395985.6 2.24E-05
46 167.90 375711345.6 2.24E-05
47 171.55 376026705.6 2.23E-05
48 175.20 376342065.6 2.23E-05
49 178.85 376657425.6 2.23E-05
50 182.50 376972785.6 2.22E-05
51 186.15 377288145.6 2.22E-05
52 189.80 377603505.6 2.22E-05
53 193.45 377918865.6 2.22E-05
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Time step Number Days t J sub
54 197.10 378234225.6 2.21E-05
55 200.75 378549585.6 2.21E-05
56 204.40 378864945.6 2.21E-05
57 208.05 379180305.6 2.2E-05
58 211.70 379495665.6 2.2E-05
59 215.35 379811025.6 2.2E-05
60 219.00 380126385.6 2.2E-05
61 222.65 380441745.6 2.19E-05
62 226.30 380757105.6 2.19E-05
63 229.95 381072465.6 2.19E-05
64 233.60 381387825.6 2.19E-05
65 237.25 381703185.6 2.18E-05
66 240.90 382018545.6 2.18E-05
67 244.55 382333905.6 2.18E-05
68 248.20 382649265.6 2.17E-05
69 251.85 382964625.6 2.17E-05
70 255.50 383279985.6 2.17E-05
71 259.15 383595345.6 2.17E-05
72 262.80 383910705.6 2.16E-05
73 266.45 384226065.6 2.16E-05
74 270.10 384541425.6 2.16E-05
75 273.75 384856785.6 2.16E-05
76 277.40 385172145.6 2.15E-05
77 281.05 385487505.6 2.15E-05
78 284.70 385802865.6 2.15E-05
79 288.35 386118225.6 2.15E-05
80 292.00 386433585.6 2.14E-05
81 295.65 386748945.6 2.14E-05
82 299.30 387064305.6 2.14E-05
83 302.95 387379665.6 2.13E-05
84 306.60 387695025.6 2.13E-05
85 310.25 388010385.6 2.13E-05
86 313.90 388325745.6 2.13E-05
87 317.55 388641105.6 2.12E-05
88 321.20 388956465.6 2.12E-05
89 324.85 389271825.6 2.12E-05
90 328.50 389587185.6 2.12E-05
91 332.15 389902545.6 2.11E-05
92 335.80 390217905.6 2.11E-05
93 339.45 390533265.6 2.11E-05
94 343.10 390848625.6 2.11E-05
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Time step Number Days t J sub
95 346.75 391163985.6 2.1E-05
96 350.40 391479345.6 2.1E-05
97 354.05 391794705.6 2.1E-05
98 357.70 392110065.6 2.1E-05
99 361.35 392425425.6 2.09E-05

100 365.00 392740785.6 2.09E-05
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Equation E-8, page E-13 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M sub

cumulative unit mass emitted from 
undisturbed subsurface soils g 2358384.9 3399103143

Independent h constant time-step interval = T/100 sec 3.15E+05 Equation 7, E11
J 0 unit emission flux at beginning of construction g/m2/sec 2.371E-05 Equation 7, J Fraction Emitted from Undisturbed Soil

Σ J 1,2,3… sum of unit emission flux at each time step g/m2/sec 0.0022041 Equation 7, J 0.000693826

J n unit emission flux at end of construction g/m2/sec 2.091E-05 Equation 7, J

A sub

areal extent of site with undisturbed subsurface 
soil contamination m2

3359.01 site properties

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-9, page E-13 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
sub

total unit initial mass of subsurface 
contamination g 3.4E+09

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A sub

areal extent of site with undisturbed 
subsurface soil contamination m2

3359.01 site properties
W thickness of subsurface contaminated s cm 60.96 site properties

Formula
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Detailed Site-Specific Approach for Developing a Construction Worker Volatilization Factor
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Equation E-10, page E-14 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent J surf

unit emission flux from surface at each 
time step g/m2/sec See below

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691474 equation 4-8
t elapsed time at end of each time step sec See below
L depth of the bottom of soil contamination cm 182.88 site properties

Formula

Time step Number Days t J surf
0 0.000 361204785.6 0.00043
1 3.650 361520145.6 0.00043
2 7.300 361835505.6 0.00043
3 10.950 362150865.6 0.00042
4 14.600 362466225.6 0.00042
5 18.250 362781585.6 0.00042
6 21.900 363096945.6 0.00042
7 25.550 363412305.6 0.00042
8 29.200 363727665.6 0.00042
9 32.850 364043025.6 0.00042

10 36.500 364358385.6 0.00042
11 40.150 364673745.6 0.00042
12 43.800 364989105.6 0.00042
13 47.450 365304465.6 0.00042
14 51.100 365619825.6 0.00042
15 54.750 365935185.6 0.00042
16 58.400 366250545.6 0.00042
17 62.050 366565905.6 0.00042
18 65.700 366881265.6 0.00042
19 69.350 367196625.6 0.00042
20 73.000 367511985.6 0.00042
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Time step Number Days t J surf
21 76.650 367827345.6 0.00042
22 80.300 368142705.6 0.00041
23 83.950 368458065.6 0.00041
24 87.600 368773425.6 0.00041
25 91.250 369088785.6 0.00041
26 94.900 369404145.6 0.00041
27 98.550 369719505.6 0.00041
28 102.200 370034865.6 0.00041
29 105.850 370350225.6 0.00041
30 109.500 370665585.6 0.00041
31 113.150 370980945.6 0.00041
32 116.800 371296305.6 0.00041
33 120.450 371611665.6 0.00041
34 124.100 371927025.6 0.00041
35 127.750 372242385.6 0.00041
36 131.400 372557745.6 0.00041
37 135.050 372873105.6 0.00041
38 138.700 373188465.6 0.00041
39 142.350 373503825.6 0.00041
40 146.000 373819185.6 0.00041
41 149.650 374134545.6 0.00040
42 153.300 374449905.6 0.00040
43 156.950 374765265.6 0.00040
44 160.600 375080625.6 0.00040
45 164.250 375395985.6 0.00040
46 167.900 375711345.6 0.00040
47 171.550 376026705.6 0.00040
48 175.200 376342065.6 0.00040
49 178.850 376657425.6 0.00040
50 182.500 376972785.6 0.00040
51 186.150 377288145.6 0.00040
52 189.800 377603505.6 0.00040
53 193.450 377918865.6 0.00040
54 197.100 378234225.6 0.00040
55 200.750 378549585.6 0.00040
56 204.400 378864945.6 0.00040
57 208.050 379180305.6 0.00040
58 211.700 379495665.6 0.00040
59 215.350 379811025.6 0.00040
60 219.000 380126385.6 0.00040
61 222.650 380441745.6 0.00040
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Time step Number Days t J surf
62 226.300 380757105.6 0.00039
63 229.950 381072465.6 0.00039
64 233.600 381387825.6 0.00039
65 237.250 381703185.6 0.00039
66 240.900 382018545.6 0.00039
67 244.550 382333905.6 0.00039
68 248.200 382649265.6 0.00039
69 251.850 382964625.6 0.00039
70 255.500 383279985.6 0.00039
71 259.150 383595345.6 0.00039
72 262.800 383910705.6 0.00039
73 266.450 384226065.6 0.00039
74 270.100 384541425.6 0.00039
75 273.750 384856785.6 0.00039
76 277.400 385172145.6 0.00039
77 281.050 385487505.6 0.00039
78 284.700 385802865.6 0.00039
79 288.350 386118225.6 0.00039
80 292.000 386433585.6 0.00039
81 295.650 386748945.6 0.00039
82 299.300 387064305.6 0.00039
83 302.950 387379665.6 0.00038
84 306.600 387695025.6 0.00038
85 310.250 388010385.6 0.00038
86 313.900 388325745.6 0.00038
87 317.550 388641105.6 0.00038
88 321.200 388956465.6 0.00038
89 324.850 389271825.6 0.00038
90 328.500 389587185.6 0.00038
91 332.150 389902545.6 0.00038
92 335.800 390217905.6 0.00038
93 339.450 390533265.6 0.00038
94 343.100 390848625.6 0.00038
95 346.750 391163985.6 0.00038
96 350.400 391479345.6 0.00038
97 354.050 391794705.6 0.00038
98 357.700 392110065.6 0.00038
99 361.350 392425425.6 0.00038

100 365.000 392740785.6 0.00038
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Equation E-11, page E-135 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference Total initial mass

Dependent M surf

cumulative unit mass emitted from 
undisturbed surface soils g 0 0

Independent h constant time-step interval: = T/100 sec 315360 site properties
T total time of construction sec 3.15E+07 site properties Fraction Emitted from Undisturbed Soil
J 0 unit emission flux at time = 0 g/m2/sec 0.0004 equation 10 0

Σ J 1,2,3… unit emission flux at each time step g/m2/sec 0.03968231 equation 10

J n unit emission flux at time = T g/m2/sec 0.0004 equation 10

A surf

areal extent of site with undisturbed 
surface soil contamination m2

0 site properties

Formula
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Equation E-12, page E-15 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M T
surf

total unit initial mass of surface 
contamination g 0

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

A surf

areal extent of site with undisturbed surface 
soil contamination m2

0 site properties
W thickness of subsurface contaminated soil cm 60.96 site properties
L depth of the bottom of soil contamination cm 182.88 site properties

Formula
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Equation E-13, page E-16 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent M excav cumulative unit mass emitted from excavation g 1383007

Independent ρ b soil dry bulk density g/cm3
1.66 site properties

D A apparent diffusivity cm2/sec 0.000691 equation 4-8

T E duration of excavation sec 7884000 site properties

A excav areal extent of excavation m2
1679.505 site properties

Formula
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Equation E-14, page E-16 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent <J T > total time-averaged unit emission flux g/m2/sec 3.53196E-05

Independent M sub

cumulative unit mass emitted from undisturbed 
subsurface soils g 2358384.917 Equation 8

M surf

cumulative unit mass emitted from undisturbed 
surface soils g 0 Equation 11

M excav cumulative unit mass emitted from excavation g 1383007.383 Equation 13

A C areal extent of site soil contamination m2
3359.01 site properties

T total time of construction sec 3.15E+07 site properties

Formula
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Equation E-15, page E-17 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center 
of a square emission source g/m2/sec per kg/m3

12.9967

Independent A derived constant from dispersion parameterization no units 2.4538 USEPA, 2002
B derived constant from dispersion parameterization no units 17.566 USEPA, 2003
C derived constant from dispersion parameterization no units 189.0426 USEPA, 2004

A C areal extent of site soil contamination acres 0.83 site properties

Formula
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Equation E-16, page E-18 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference

Dependent F D dispersion correction factor no units 0.1858

Independent t c total time of construction (converted to hrs) hrs 8.76E+03 site properties

Formula
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Equation E-17, page E-18 Site S
Xylenes, Total

Variable Type Symbol Description Units Value Reference
Dependent VF sc subchronic soil-to-air volatilization factor m3/kg 1.98E+06

Independent Q/C sa

inverse of the ratio of the 1-hr geometric mean air 
concentration and the volatilization flux at the center of 
a square emission source (eq 15) g/m2/sec per kg/m3

1.30E+01 equation 15

F D dispersion correction factor no units 0.185811 equation 16

<J T > total time-averaged unit emission flux g/m2/sec 3.53E-05 equation 14

Formula
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RAGS PART D TABLE 7.2RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - RME Assumed Calculated
INHALATION OF OUTDOOR AIR FROM SOIL Value Units Value

Inhalation Rate RME Outdoor Industrial Worker 1.6 (m3 air/hour)
Body Weight RME Outdoor Industrial Worker 70 (kg)
Exposure Time RME Outdoor Industrial Worker 8 (hrs/day) = 8.00E+00
Exposure Frequency RME Outdoor Industrial Worker 190 (days)/365 (days) = 5.21E-01
Exposure Duration (cancer) RME Outdoor Industrial Worker 25 (yrs)/70(yrs) = 3.57E-01
Exposure Duration (noncancer) RME Outdoor Industrial Worker 25 (yrs)/25(yrs) = 1.00E+00
Lifetime 70 (years)
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RAGS PART D TABLE 7.2RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Unit Inhalation Lifetime
Concentration Cancer ADDinh Average Excess Lifetime

In Air Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh. Cancer Risk -
Constituent (mg/m3 air) (mg/kg-day)-1 (mg/kg-day) (mg/kg-day) Inhalation

VOCs
1,2-Dichloroethane 1.00E+00 9.10E-02 3.40E-02 3.40E-02 3.09E-03
Benzene 1.00E+00 1.74E-02 3.40E-02 3.40E-02 5.90E-04
Chlorobenzene 1.00E+00 NA 3.40E-02 3.40E-02 NC
Tetrachloroethene 1.00E+00 2.10E-02 3.40E-02 3.40E-02 7.14E-04
Trichloroethene 1.00E+00 7.00E-03 3.40E-02 3.40E-02 2.38E-04
Xylenes, Total 1.00E+00 NA 3.40E-02 3.40E-02 NC

SVOCs
1,2,4-Trichlorobenzene 1.00E+00 NA 3.40E-02 3.40E-02 NC
1,4-Dichlorobenzene 1.00E+00 4.00E-02 3.40E-02 3.40E-02 1.36E-03
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RAGS PART D TABLE 7.2RME WITH DETAILED SITE-SPECIFIC MODELING
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Reference

Constituent

Risk           

(per mg/m3)

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

VOCs
1,2-Dichloroethane 3.09E-03 -- -- -- -- 5.10E-07 1.58E-09 -- --
Benzene 5.90E-04 7.67E-07 4.52E-10 -- -- -- -- -- --
Chlorobenzene NC -- -- -- -- 1.57E-05 NC 1.66E-06 NC
Tetrachloroethene 7.14E-04 -- -- -- -- 1.61E-05 1.15E-08 -- --
Trichloroethene 2.38E-04 -- -- -- -- 2.27E-05 5.41E-09 -- --
Xylenes, Total NC 1.97E-05 NC 1.06E-05 NC -- -- 5.86E-06 NC

SVOCs
1,2,4-Trichlorobenzene NC -- -- 4.45E-07 NC 2.78E-07 NC -- --
1,4-Dichlorobenzene 1.36E-03 -- -- -- -- -- -- 2.55E-07 3.46E-10

Total: 4.28E-09 8.41E-06 2.61E-05 8.21E-07

Notes:
-- Detailed site-specific modeling not conducted.
EPC - Exposure Point Concentration.
NC - No dose-response value.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
VOCs - Volatile Organic Compounds. 

O O North SR
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RAGS PART D TABLE 7.2RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Unit Inhalation Chronic
Concentration Reference ADDinh Average Hazard

In Air Dose RME Outdoor Industrial Worker Daily Dose-inh Index -
Constituent (mg/m3 air) (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

VOCs
1,2-Dichloroethane 1.00E+00 7.00E-01 9.52E-02 9.52E-02 1.36E-01
Benzene 1.00E+00 8.57E-03 9.52E-02 9.52E-02 1.11E+01
Chlorobenzene 1.00E+00 1.43E-02 9.52E-02 9.52E-02 6.66E+00
Tetrachloroethene 1.00E+00 1.00E-02 9.52E-02 9.52E-02 9.52E+00
Trichloroethene 1.00E+00 1.71E-01 9.52E-02 9.52E-02 5.55E-01
Xylenes, Total 1.00E+00 2.86E-02 9.52E-02 9.52E-02 3.33E+00

SVOCs
1,2,4-Trichlorobenzene 1.00E+00 1.14E-03 9.52E-02 9.52E-02 8.33E+01
1,4-Dichlorobenzene 1.00E+00 2.29E-01 9.52E-02 9.52E-02 4.16E-01
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RAGS PART D TABLE 7.2RME WITH DETAILED SITE-SPECIFIC MODELING
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Reference

Constituent

HQ            

(per mg/m3)

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

VOCs
1,2-Dichloroethane 1.36E-01 -- -- -- -- 5.10E-07 6.94E-08 -- NC
Benzene 1.11E+01 7.67E-07 8.52E-06 -- -- -- -- -- NC
Chlorobenzene 6.66E+00 -- -- -- -- 1.57E-05 1.05E-04 1.66E-06 1.11E-05
Tetrachloroethene 9.52E+00 -- -- -- -- 1.61E-05 1.53E-04 -- NC
Trichloroethene 5.55E-01 -- -- -- -- 2.27E-05 1.26E-05 -- NC
Xylenes, Total 3.33E+00 1.97E-05 6.56E-05 1.06E-05 3.53E-05 -- -- 5.86E-06 1.95E-05

SVOCs
1,2,4-Trichlorobenzene 8.33E+01 -- -- 4.45E-07 3.70E-05 2.78E-07 2.32E-05 -- NC
1,4-Dichlorobenzene 4.16E-01 -- -- -- -- -- -- 2.55E-07 1.06E-07

Total: 1.79E-01 8.86E-01 9.03E-01 1.80E-01

Notes:
-- Detailed site-specific modeling not conducted.
EPC - Exposure Point Concentration.
NC - No dose-response value.
RME - Reasonable Maximum Exposure.
SVOCs - Semi Volatile Organic Compounds.
VOCs - Volatile Organic Compounds. 

O O North SR
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RAGS PART D TABLE 7.5RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME Assumed Calculated
INHALATION OF OUTDOOR AIR FROM SOIL Value Units Value

Inhalation Rate RME Trespassing Teenager 1.2 (m3 air/hour)
Body Weight RME Trespassing Teenager 47 (kg)
Exposure Time RME Trespassing Teenager 2 (hrs/day) = 2.00E+00
Exposure Frequency RME Trespassing Teenager 26 (days)/365 (days) = 7.12E-02
Exposure Duration (cancer) RME Trespassing Teenager 11 (yrs)/70(yrs) = 1.57E-01
Exposure Duration (noncancer) RME Trespassing Teenager 11 (yrs)/11(yrs) = 1.00E+00
Lifetime 70 (years)
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RAGS PART D TABLE 7.5RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Unit Inhalation Lifetime Age Dependent 
Concentration Cancer ADDinh Average Adjustment Excess Lifetime

In Air Slope Factor RME Trespassing Teenager Daily Dose - Inh. Factor (ADAF) Cancer Risk -
Constituent (mg/m3 air) (mg/kg-day)-1 (mg/kg-day) (mg/kg-day) (unitless) Inhalation

VOCs
Tetrachloroethene 1.00E+00 2.10E-02 5.72E-04 5.72E-04 1.00E+00 1.20E-05
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RAGS PART D TABLE 7.5RME WITH DETAILED SITE-SPECIFIC MODELING
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Reference

Constituent

Risk           

(per mg/m3) EPC (mg/m3) Risk

VOCs
Tetrachloroethene 1.20E-05 3.44E-05 4.13E-10

Total: 1.01E-05

Notes:
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds. 

R
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RAGS PART D TABLE 7.5RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Unit Inhalation Chronic
Concentration Reference ADDinh Average Hazard

In Air Dose RME Trespassing Teenager Daily Dose-inh Index -
Constituent (mg/m3 air) (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

VOCs
Tetrachloroethene 1.00E+00 1.00E-02 3.64E-03 3.64E-03 3.64E-01
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RAGS PART D TABLE 7.5RME WITH DETAILED SITE-SPECIFIC MODEL
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Reference

Constituent

HQ           

(per mg/m3)

EPC 

(mg/m3) HQ

VOCs
Tetrachloroethene 3.64E-01 3.44E-05 1.25E-05

Total: 3.24E-01

Notes:
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds. 

R
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RAGS PART D TABLE 7.10RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - RME Assumed Calculated
INHALATION OF EXCAVATION AIR FROM SOIL Value Units Value

Inhalation Rate RME Construction/Utility Worker 2.5 (m3 air/hour)
Body Weight RME Construction/Utility Worker 70 (kg)
Exposure Time RME Construction/Utility Worker 8 (hrs/day) = 8.00E+00
Exposure Frequency RME Construction/Utility Worker 40 (days)/365 (days) = 1.10E-01
Exposure Duration (cancer) RME Construction/Utility Worker 1 (yrs)/70(yrs) = 1.43E-02
Exposure Duration (noncancer) RME Construction/Utility Worker 1 (yrs)/1(yrs) = 1.00E+00
Lifetime 70 (years)
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RAGS PART D TABLE 7.10RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Unit Inhalation Lifetime
Concentration Cancer ADDinh Average Excess Lifetime

In Air Slope Factor RME Construction/Utility Worker Daily Dose - Inh. Cancer Risk -
Constituent (mg/m3 air) (mg/kg-day)-1

(mg/kg-day) (mg/kg-day) Inhalation

VOCs 
Benzene 1.00E+00 1.74E-02 4.47E-04 4.47E-04 7.76E-06
Chlorobenzene 1.00E+00 NA 4.47E-04 4.47E-04 NC
Tetrachloroethene 1.00E+00 2.10E-02 4.47E-04 4.47E-04 9.39E-06
Trichloroethene 1.00E+00 7.00E-03 4.47E-04 4.47E-04 3.13E-06
Xylenes, Total 1.00E+00 NA 4.47E-04 4.47E-04 NC
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RAGS PART D TABLE 7.10RME WITH DETAILED SITE-SPECIFIC MODELING
CARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Reference O O North P R S

Constituent

Risk         

(per mg/m3)

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

EPC 

(mg/m3) Risk

VOCs 

Benzene 7.76E-06 8.75E-04 6.79E-09 -- -- -- -- 5.18E-03 4.02E-08 -- --
Chlorobenzene NC -- -- -- -- -- -- 2.16E-03 NC -- --
Tetrachloroethene 9.39E-06 -- -- -- -- 2.92E-03 2.74E-08 7.32E-01 6.87E-06 -- --
Trichloroethene 3.13E-06 -- -- -- -- -- -- 8.67E-01 2.72E-06 -- --
Xylenes, Total NC 2.29E-03 NC 5.04E-03 NC -- -- -- -- 2.06E-03 NC

Total: 4.70E-07 4.02E-06 1.24E-06 1.73E-05 2.75E-06

Notes:
-- Detailed site-specific modeling not conducted.
EPC - Exposure Point Concentration.
NC - No dose-response value.
VOCs - Volatile Organic Compounds. 
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RAGS PART D TABLE 7.10RME WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Unit Inhalation Chronic
Concentration Reference ADDinh Average Hazard

In Air Dose RME Construction/Utility Worker Daily Dose-inh Index -
Constituent (mg/m3 air) (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

VOCs 
Benzene 1.00E+00 2.57E-02 3.13E-02 3.13E-02 1.22E+00
Chlorobenzene 1.00E+00 1.43E-01 3.13E-02 3.13E-02 2.19E-01
Tetrachloroethene 1.00E+00 1.00E-02 3.13E-02 3.13E-02 3.13E+00
Trichloroethene 1.00E+00 1.71E-01 3.13E-02 3.13E-02 1.83E-01
Xylenes, Total 1.00E+00 8.57E-02 3.13E-02 3.13E-02 3.65E-01
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RAGS PART D TABLE 7.10RME WITH DETAILED SITE-SPECIFIC MODELING
POTENTIAL HAZARD QUOTIENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Reference O O North P R S

Constituent

HQ (per 

mg/m3)

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

EPC 

(mg/m3) HQ

VOCs 
Benzene 1.22E+00 8.75E-04 1.07E-03 -- -- -- -- 5.18E-03 6.31E-03 -- --
Chlorobenzene 2.19E-01 -- -- -- -- -- -- 2.16E-03 4.74E-04 -- --
Tetrachloroethene 3.13E+00 -- -- -- -- 2.92E-03 9.14E-03 7.32E-01 2.29E+00 -- --
Trichloroethene 1.83E-01 -- -- -- -- -- -- 8.67E-01 1.58E-01 -- --
Xylenes, Total 3.65E-01 2.29E-03 8.37E-04 5.04E-03 1.84E-03 -- -- -- -- 2.06E-03 7.54E-04
Notes:
-- Detailed site-specific modeling not conducted.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds. 
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RAGS PART D TABLE 7.10MLE WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
MLE

Receptors Evaluated:

Receptor: MLE Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE Assumed Calculated
INHALATION OF EXCAVATION AIR FROM SOIL Value Units Value

Inhalation Rate MLE Construction/Utility Worker 1.5 (m3 air/hour)
Body Weight MLE Construction/Utility Worker 70 (kg)
Exposure Time MLE Construction/Utility Worker 8 (hrs/day) = 8.00E+00
Exposure Frequency MLE Construction/Utility Worker 20 (days)/365 (days) = 5.48E-02
Exposure Duration (cancer) MLE Construction/Utility Worker 1 (yrs)/70(yrs) = 1.43E-02
Exposure Duration (noncancer) MLE Construction/Utility Worker 1 (yrs)/1(yrs) = 1.00E+00
Lifetime 70 (years)
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RAGS PART D TABLE 7.10MLE WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Unit Inhalation Lifetime
Concentration Cancer ADDinh Average Excess Lifetime

In Air Slope Factor MLE Construction/Utility Worker Daily Dose - Inh. Cancer Risk -
Constituent (mg/m3 air) (mg/kg-day)-1

(mg/kg-day) (mg/kg-day) Inhalation

VOCs
Tetrachloroethene 1.00E+00 2.10E-02 1.34E-04 1.34E-04 2.82E-06
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RAGS PART D TABLE 7.10MLE WITH DETAILED SITE-SPECIFIC MODELING
CARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Reference R

Constituent

Risk          

(per mg/m3) EPC (mg/m3) Risk

VOCs

Tetrachloroethene 2.82E-06 2.16E-01 6.08E-07
Notes:
VOCs - Volatile Organic Compounds. 
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RAGS PART D TABLE 7.10MLE WITH DETAILED SITE-SPECIFIC MODELING
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Unit Inhalation Chronic
Concentration Reference ADDinh Average Hazard

In Air Dose MLE Construction/Utility Worker Daily Dose-inh Index -
Constituent (mg/m3 air) (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

VOCs
Tetrachloroethene 1.00E+00 1.00E-02 9.39E-03 9.39E-03 9.39E-01

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\MLE construction outdoor air_U.xlsnoncancer
Revised HHRA 

Revision 1, Date Printed: 11/24/2008



Page 5 of 5

RAGS PART D TABLE 7.10MLE WITH DETAILED SITE-SPECIFIC MODELING
POTENTIAL HAZARD QUOTIENT
INHALATION OF 
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Reference R

Constituent

HQ (per 

mg/m3) EPC (mg/m3) HQ

VOCs
Tetrachloroethene 9.39E-01 2.16E-01 2.03E-01

Notes:
HQ - Hazard Quotient.
VOCs - Volatile Organic Compounds. 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\MLE construction outdoor air_U.xlsnc scale 
Revised HHRA 

Revision 1, Date Printed: 11/24/2008



Sauget Area 2 
HHRA – RI/FS 
 

 

Appendix Q 
 
Re-Evaluation of Seep Pathway 

  October 2009 

  Revision 2 
C:\Documents and Settings\kvosnakis\My 
Documents\ENSR\Project\sa2\HHRA\SA2 HHRA 
Appendices.doc 



Sauget Area 2 
HHRA – RI/FS 
 

 

Appendix Q 

Re-Evaluation of Seep Pathway 

Seeps present along the bank of the Mississippi River in Site Q Central and Site R were evaluated in the risk 
assessment.  It was assumed that a recreational fisher and a trespassing teenager may contact the water from 
these seeps under the same exposure scenario as they would surface water in the Ponds and in the 
Mississippi River.  Because a significant amount of water does not seep out of these features, this assumption 
is not realistic.  Therefore, a more realistic scenario is evaluated here.  The assumption under the revised 
evaluation is that the receptors may dermally contact the water with hands and feet, and that no seep water is 
ingested.  All other exposure assumptions are the same as those under the surface water pathway.   

Table Q-1 presents the exposure assumptions for the trespassing teenager.  No ingestion of seep water is 
assumed, and it is assumed that the hands and feet may dermally contact the water.  All other exposure 
assumptions are the same as those presented in Table 5-5 for the surface water pathway. 

Table Q-2 presents the exposure assumptions for the recreational fisher.  No ingestion of seep water is 
assumed, and it is assumed that the hands and feet may dermally contact the water.  All other exposure 
assumptions are the same as those presented in Table 5-7 for the surface water pathway. 

Average daily dose, potential risk, and potential hazard index were calculated as described in Sections 5.2.3, 
6.1, and 6.2, respectively.  The calculations are presented in Attachment Q-1.   Potential risks are below 10-4 
and the HI is below one for both receptors in the seeps in both Q Central and Site R. 
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TABLE Q-1
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS FOR SEEP WATER - CURRENT AND FUTURE TRESPASSING TEENAGER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME Trespassing MLE Trespassing
Teenager Teenager Parameter Intake 

Parameter (7 to 18 yrs) (7 to 18 yrs) Code Units Equation

Chronic Daily Intake (CDI) (mg/kg-day)=
Dermal Contact:

Parameters Used in the Dermal Contact Pathway: Seep Water
Exposure Point Concentration in Seep Water Table 3.4 RME Table 3.4 MLE CW mg/L
Absorbed Dose per Event -- (a) -- (a) DAevent mg/cm2-event
Event Frequency 1 1 EV events/day
Exposure Time 1 (b) 1 (b) ET hours/day
Exposure Frequency 13 (c) 7 (d) EF days/year
Exposure Duration 11 (e) 11 (e) ED years
Surface Area Exposed 1710 (f) 1710 (f) SA  cm2/day Organics, if ET< t*:
Permeability Constant Table H-1 Table H-1 PC cm/hr
Fraction Absorbed Table H-1 Table H-1 FA unitless
Lag Time per Event Table H-1 Table H-1 T hours/day
Time to Steady State Table H-1 Table H-1 t* hours  Organics, if ET>t*:
Dimensionless ratio of the PC of a chemical through the stratum corneum 
relative to its permeability constant across the viable epidermis Table H-1 Table H-1 B unitless

Body Weight 47 (g) 47 (g) BW kg
Averaging Time - Cancer 25550 (h) 25550 (h) AT-C days
Averaging Time - Noncancer 4015 (i) 4015 (i) AT-NC days
Unit Conversion Factor 0.000001 -- 0.000001 -- CF L/cm3 Inorganics:

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Absorbed dose will be calculated at the end of this appendix.
(b) - Assumed duration of potential exposure to seep.
(c) - 1 day per 2 weeks for 26 weeks (6 months) of the year.
(d) - One day per 4 weeks for approximately six months of the year.
(e) - Trespassing teenager is assumed to range in age from 7 to 18.  Therefore, total exposure duration is 11 years.
(f) - USEPA, 1997a.  Exposure Factors Handbook.  Average surface area of hands and feet of males and females aged 7 to 18 listed in EFH Tables 6-6 to 6-8.  See Table 5-9 in the main text.
(g) - USEPA, 1997a.  Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(h) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(i) - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
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TABLE Q-2
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS FOR SEEP WATER- CURRENT AND FUTURE RECREATIONAL FISHER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME Adult
Recreational Parameter Intake 

Parameter Fisher Code Units Equation

Chronic Daily Intake (CDI) (mg/kg-day)=
Parameters Used in the Dermal Contact Pathway: Seep Water Dermal Contact:

Exposure Point Concentration in Seep Water Table 3.4 RME Table 3.4 MLE CW mg/L
Absorbed Dose per Event -- (a) -- (a) DAevent mg/cm2-event
Event Frequency 1 1 EV events/day
Exposure Time 1 (b) 1 (b) ET hours/day
Exposure Frequency 22 (c) 3 (d) EF days/year
Exposure Duration 30 (e) 9 (f) ED years
Surface Area Exposed 2129 (g) 2129 (g) SA  cm2/day

Permeability Constant Table H-1 Table H-1 PC cm/hr
Fraction Absorbed Table H-1 Table H-1 FA unitless Organics, if ET< t*:

Lag Time per Event Table H-1 Table H-1 T hours/day
Time to Steady State Table H-1 Table H-1 t* hours  

Dimensionless ratio of the PC of a chemical through the stratum corneum 
relative to its permeability constant across the viable epidermis

Table H-1 Table H-1
B unitless

Organics, if ET>t*:

Body Weight 70 (e) 70 (e) BW kg

Averaging Time - Cancer 25550 (h) 25550 (h) AT-C days
Averaging Time - Noncancer 10950 (i) 3285 (i) AT-NC days
Unit Conversion Factor 0.000001 -- 0.000001 -- CF L/cm3 Inorganics:

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Absorbed dose will be calculated at the end of this appendix.
(b) - Assumed duration of potential exposure to seep.
(c) - One day per week for 5 months.
(d) - One day per month during the three summer months.
(e) - USEPA, 1997b.  Standard Default Exposure Factors.
(f) -  USEPA, 1997a.  Exposure Factors Handbook. Recommended average for time residing in a household. EFH Table 1-2.
(g) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for adult males and females based on hands and feet.  See Table 5-8 in main text.
(h) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(i) - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 

MLE Adult
Recreational

Fisher

ATxBW

SAxEDxEFxEVxDA
CDI event




ETxT6
CFxCWxPCxFA2DAevent





































2

2

event
)B1(

B3B31
T2

B1

ET
xCFxCWxPCFAxDA

CFxETxPCxCW =DAevent

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\SA2_assum.xls
Revised HHRA

Revision 2, Date Printed: 2/18/2009



Sauget Area 2 
HHRA – RI/FS 
 

 
  October 2009 

  Revision 2 
C:\Documents and Settings\kvosnakis\My 
Documents\ENSR\Project\sa2\HHRA\SA2 HHRA 
Appendices.doc 

 

Attachment Q-1 
Risk Calculation Spreadsheets for the Seep Pathway Re-
Evaluation 
 



Page 1 of 5

APPENDIX Q
SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME
DERMAL CONTACT WITH Assumed Calculated

SEEP WATER Value Units Value

Skin Exposed RME Trespassing Teenager 1710 (cm2)
Body Weight RME Trespassing Teenager 47 (kg)
Exposure Time RME Trespassing Teenager 1 (hr/day)
Exposure Frequency RME Trespassing Teenager 13 (days)/365 (days) = 3.56E-02
Exposure Duration (cancer) RME Trespassing Teenager 11 (yrs)/ 70(yrs) = 1.57E-01
Exposure Duration (noncancer) RME Trespassing Teenager 11 (yrs)/ 11(yrs) = 1.00E+00
Lifetime 70 (years)
Unit Conversion Factor 0.001 (l/cm3)
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APPENDIX Q
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
TRESPASSING TEENAGER - RME
DERMAL CONTACT WITH
SEEP WATER

Time to DA event Lifetime Lifetime
steady state Dose Average DAD Average

Unit 
Concentration In

Seep Water

Dermal 
Cancer Slope

Factor

Dermal 
Permeability

Constant B Tau event t* Fraction
Exposure 

Time Absorbed Daily Dose - ing.

RME 
Trespassing 

Teenager Daily Dose - Derm.

Age Dependent
Adjustment Factor 

(ADAF) Dermal 
Constituent (mg/l) (mg/kg-day)-1 (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) (unitless) Contact Total

VOCs
Benzene 1.00E+00 3.35E-02 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 4.74E-06 4.74E-06 1.00E+00 1.59E-07 1.59E-07
Chlorobenzene 1.00E+00 NA 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 1.07E-05 1.07E-05 NA NA NC

SVOCs
1,4-Dichlorobenzene 1.00E+00 5.40E-03 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 1.99E-05 1.99E-05 1.00E+00 1.08E-07 1.08E-07
2-Chlorophenol 1.00E+00 NA 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 3.36E-06 3.36E-06 1.00E+00 NA NC
4-Chloroaniline 1.00E+00 5.40E-02 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 2.05E-06 2.05E-06 1.00E+00 1.11E-07 1.11E-07
Naphthalene 1.00E+00 NA 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 1.96E-05 1.96E-05 NA NA NC

Pesticides
Heptachlor Epoxide 1.00E+00 9.10E+00 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 4.55E-05 4.55E-05 1.00E+00 4.14E-04 4.14E-04

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.50E+05 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 5.94E-04 5.94E-04 1.00E+00 8.90E+01 8.90E+01

Metals
Aluminum 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Arsenic 1.00E+00 1.50E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 1.00E+00 3.05E-07 3.05E-07
Barium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Beryllium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Cadmium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Chromium 1.00E+00 NA 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 4.07E-07 4.07E-07 NA NA NC
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NA NC
Manganese 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Nickel 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC
Vanadium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 2.04E-07 2.04E-07 NA NA NC

Excess Lifetime Cancer Risk
Per Unit Concentration
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APPENDIX Q
POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER - RME
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) Risk EPC (mg/L) Risk

VOCs
Benzene 1.59E-07 NCOPC NCOPC 2.70E-01 4.29E-08
Chlorobenzene NC NCOPC NCOPC 6.40E-01 NC

SVOCs
1,4-Dichlorobenzene 1.08E-07 NCOPC NCOPC 1.20E-01 1.29E-08
2-Chlorophenol NC NCOPC NCOPC 6.80E-01 NC
4-Chloroaniline 1.11E-07 NCOPC NCOPC 5.80E+00 6.42E-07
Naphthalene NC NCOPC NCOPC 6.20E-01 NC

Pesticides
Heptachlor Epoxide 4.14E-04 NCOPC NCOPC 4.70E-04 1.95E-07

Dioxin 
Dioxin TEQ-HH 8.90E+01 1.17E-07 1.04E-05 NCOPC NCOPC

Metals
Aluminum NC 1.20E+02 NC 9.20E+00 NC
Arsenic 3.05E-07 1.20E-01 3.67E-08 2.40E-02 7.33E-09
Barium NC 3.00E+00 NC NCOPC NCOPC
Beryllium NC 1.20E-02 NC NCOPC NCOPC
Cadmium NC 2.40E-02 NC NCOPC NCOPC
Chromium NC 1.70E-01 NC NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese NC 1.40E+01 NC 4.20E+00 NC
Nickel NC 3.50E-01 NC NCOPC NCOPC
Vanadium NC 4.50E-01 NC NCOPC NCOPC

Total: 1.04E-05 9.00E-07
Notes:
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health. 
      Calculated using TEFs from (Van den Berg 

Reference Risk

Seeps

Q Central (Seep) R (Seep)
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APPENDIX Q
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT - HAZARD INDEX CALCULATION
DERMAL CONTACT WITH
SEEP WATER
TRESPASSING TEENAGER - RME

Unit Dermal Dermal Time to DA event Chronic Chronic
Concentration Reference Permeability steady state Exposure Dose Average DAD Average

In Seep Water Dose Constant B Tau event t* Fraction Time Absorbed Daily Dose-ing
RME Trespassing 

Teenager Daily Dose-derm Dermal 
Constituent (mg/l) (mg/kg-day) (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 4.00E-03 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 3.02E-05 3.02E-05 7.54E-03 7.54E-03
Chlorobenzene 1.00E+00 2.00E-02 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 6.82E-05 6.82E-05 3.41E-03 3.41E-03

SVOCs
1,4-Dichlorobenzene 1.00E+00 3.00E-02 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 1.27E-04 1.27E-04 4.23E-03 4.23E-03
2-Chlorophenol 1.00E+00 5.00E-03 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 2.14E-05 2.14E-05 4.28E-03 4.28E-03
4-Chloroaniline 1.00E+00 4.00E-03 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 1.30E-05 1.30E-05 3.26E-03 3.26E-03
Naphthalene 1.00E+00 2.00E-02 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 1.25E-04 1.25E-04 6.24E-03 6.24E-03

Pesticides
Heptachlor Epoxide 1.00E+00 1.30E-05 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 2.90E-04 2.90E-04 2.23E+01 2.23E+01

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.00E-09 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 3.78E-03 3.78E-03 3.78E+06 3.78E+06

Metals
Aluminum 1.00E+00 1.00E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 1.30E-06 1.30E-06
Arsenic 1.00E+00 3.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 4.32E-03 4.32E-03
Barium 1.00E+00 1.40E-02 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 9.26E-05 9.26E-05
Beryllium 1.00E+00 1.40E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 9.26E-02 9.26E-02
Cadmium 1.00E+00 2.50E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 5.18E-02 5.18E-02
Chromium 1.00E+00 7.50E-05 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 2.59E-06 2.59E-06 3.46E-02 3.46E-02
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NC
Manganese 1.00E+00 9.60E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 1.35E-03 1.35E-03
Nickel 1.00E+00 8.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 1.62E-03 1.62E-03
Vanadium 1.00E+00 1.31E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.30E-06 1.30E-06 9.89E-03 9.89E-03

Potential Hazard Quotient
Per Unit Concentration
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APPENDIX Q
POTENTIAL HAZARD INDEX
TRESPASSING TEENAGER - RME
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) HQ EPC (mg/L) HQ

VOCs
Benzene 7.54E-03 NCOPC NCOPC 2.70E-01 2.04E-03
Chlorobenzene 3.41E-03 NCOPC NCOPC 6.40E-01 2.18E-03

SVOCs
1,4-Dichlorobenzene 4.23E-03 NCOPC NCOPC 1.20E-01 5.07E-04
2-Chlorophenol 4.28E-03 NCOPC NCOPC 6.80E-01 2.91E-03
4-Chloroaniline 3.26E-03 NCOPC NCOPC 5.80E+00 1.89E-02
Naphthalene 6.24E-03 NCOPC NCOPC 6.20E-01 3.87E-03

Pesticides
Heptachlor Epoxide 2.23E+01 NCOPC NCOPC 4.70E-04 1.05E-02

Dioxin 
Dioxin TEQ-HH 3.78E+06 1.17E-07 4.41E-01 NCOPC NCOPC

Metals
Aluminum 1.30E-06 1.20E+02 1.55E-04 9.20E+00 1.19E-05
Arsenic 4.32E-03 1.20E-01 5.18E-04 2.40E-02 1.04E-04
Barium 9.26E-05 3.00E+00 2.78E-04 NCOPC NCOPC
Beryllium 9.26E-02 1.20E-02 1.11E-03 NCOPC NCOPC
Cadmium 5.18E-02 2.40E-02 1.24E-03 NCOPC NCOPC
Chromium 3.46E-02 1.70E-01 5.87E-03 NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese 1.35E-03 1.40E+01 1.89E-02 4.20E+00 5.67E-03
Nickel 1.62E-03 3.50E-01 5.67E-04 NCOPC NCOPC
Vanadium 9.89E-03 4.50E-01 4.45E-03 NCOPC NCOPC

Total HI: 4.74E-01 4.67E-02

Notes:
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.
      Calculated using TEFs from (Van den Berg et al., 2006). 

R (Seep)

Seeps

Reference 
HQ Q Central (Seep)
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APPENDIX Q 
SAUGET AREA 2 RI/FS
MLE

Receptors Evaluated:

Receptor: MLE Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE
DERMAL CONTACT WITH Assumed Calculated

SEEP WATER Value Units Value

Skin Exposed MLE Trespassing Teenager 1710 (cm2)
Body Weight MLE Trespassing Teenager 47 (kg)
Exposure Time MLE Trespassing Teenager 1 (hr/day)
Exposure Frequency MLE Trespassing Teenager 7 (days)/365 (days) = 1.92E-02
Exposure Duration (cancer) MLE Trespassing Teenager 11 (yrs)/ 70(yrs) = 1.57E-01
Exposure Duration (noncancer) MLE Trespassing Teenager 11 (yrs)/ 11(yrs) = 1.00E+00
Lifetime 70 (years)
Unit Conversion Factor 0.001 (l/cm3)
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APPENDIX Q 
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
TRESPASSING TEENAGER - MLE
DERMAL CONTACT WITH
SEEP WATER

Time to DA event Lifetime Lifetime
steady state Dose Average DAD Average

Unit 
Concentration In

Seep Water

Dermal 
Cancer Slope

Factor

Dermal 
PeMLEability

Constant B Tau event t* Fraction
Exposure 

Time Absorbed Daily Dose - ing.

MLE 
Trespassing 

Teenager Daily Dose - Derm.

Age Dependent
Adjustment Factor 

(ADAF) Dermal 
Constituent (mg/l) (mg/kg-day)-1 (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) (unitless) Contact Total

VOCs
Benzene 1.00E+00 3.35E-02 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 2.55E-06 2.55E-06 1.00E+00 8.55E-08 8.55E-08
Chlorobenzene 1.00E+00 NA 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 5.77E-06 5.77E-06 NA NA NC

SVOCs
1,4-Dichlorobenzene 1.00E+00 5.40E-03 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 1.07E-05 1.07E-05 1.00E+00 5.79E-08 5.79E-08
2-Chlorophenol 1.00E+00 NA 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 1.81E-06 1.81E-06 1.00E+00 NA NC
4-Chloroaniline 1.00E+00 5.40E-02 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 1.10E-06 1.10E-06 1.00E+00 5.96E-08 5.96E-08
Naphthalene 1.00E+00 NA 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 1.06E-05 1.06E-05 NA NA NC

Pesticides
Heptachlor Epoxide 1.00E+00 9.10E+00 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 2.45E-05 2.45E-05 1.00E+00 2.23E-04 2.23E-04

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.50E+05 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 3.20E-04 3.20E-04 1.00E+00 4.79E+01 4.79E+01

Metals
Aluminum 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Arsenic 1.00E+00 1.50E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 1.00E+00 1.64E-07 1.64E-07
Barium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Beryllium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Cadmium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Chromium 1.00E+00 NA 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 2.19E-07 2.19E-07 NA NA NC
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NA NC
Manganese 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Nickel 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC
Vanadium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 1.10E-07 1.10E-07 NA NA NC

Excess Lifetime Cancer Risk
Per Unit Concentration
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APPENDIX Q 
POTENTIAL CARCINOGENIC RISK
TRESPASSING TEENAGER - MLE
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) Risk EPC (mg/L) Risk

VOCs
Benzene 8.55E-08 NCOPC NCOPC 2.70E-01 2.31E-08
Chlorobenzene NC NCOPC NCOPC 6.40E-01 NC

SVOCs
1,4-Dichlorobenzene 5.79E-08 NCOPC NCOPC 1.20E-01 6.95E-09
2-Chlorophenol NC NCOPC NCOPC 6.80E-01 NC
4-Chloroaniline 5.96E-08 NCOPC NCOPC 5.80E+00 3.46E-07
Naphthalene NC NCOPC NCOPC 6.20E-01 NC

Pesticides
Heptachlor Epoxide 2.23E-04 NCOPC NCOPC 4.70E-04 1.05E-07

Dioxin 
Dioxin TEQ-HH 4.79E+01 1.17E-07 5.59E-06 NCOPC NCOPC

Metals
Aluminum NC 6.85E+01 NC 9.20E+00 NC
Arsenic 1.64E-07 7.35E-02 1.21E-08 2.40E-02 3.95E-09
Barium NC 1.70E+00 NC NCOPC NCOPC
Beryllium NC 6.42E-03 NC NCOPC NCOPC
Cadmium NC 1.24E-02 NC NCOPC NCOPC
Chromium NC 9.60E-02 NC NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese NC 9.65E+00 NC 4.20E+00 NC
Nickel NC 1.87E-01 NC NCOPC NCOPC
Vanadium NC 2.47E-01 NC NCOPC NCOPC

Total: 5.61E-06 4.85E-07
Notes:
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health. 
      Calculated using TEFs from (Van den Berg 

Reference Risk

Seeps

Q Central (Seep) R (Seep)
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APPENDIX Q 
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT - HAZARD INDEX CALCULATION
DERMAL CONTACT WITH
SEEP WATER
TRESPASSING TEENAGER - MLE

Unit Dermal Dermal Time to DA event Chronic Chronic
Concentration ReferencePeMLEability steady state Exposure Dose Average DAD Average

In Seep Water Dose Constant B Tau event t* Fraction Time Absorbed Daily Dose-ing
MLE Trespassing 

Teenager Daily Dose-derm Dermal 
Constituent (mg/l) (mg/kg-day) (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 4.00E-03 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 1.62E-05 1.62E-05 4.06E-03 4.06E-03
Chlorobenzene 1.00E+00 2.00E-02 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 3.67E-05 3.67E-05 1.84E-03 1.84E-03

SVOCs
1,4-Dichlorobenzene 1.00E+00 3.00E-02 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 6.83E-05 6.83E-05 2.28E-03 2.28E-03
2-Chlorophenol 1.00E+00 5.00E-03 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 1.15E-05 1.15E-05 2.31E-03 2.31E-03
4-Chloroaniline 1.00E+00 4.00E-03 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 7.03E-06 7.03E-06 1.76E-03 1.76E-03
Naphthalene 1.00E+00 2.00E-02 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 6.72E-05 6.72E-05 3.36E-03 3.36E-03

Pesticides
Heptachlor Epoxide 1.00E+00 1.30E-05 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 1.56E-04 1.56E-04 1.20E+01 1.20E+01

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.00E-09 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 2.03E-03 2.03E-03 2.03E+06 2.03E+06

Metals
Aluminum 1.00E+00 1.00E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 6.98E-07 6.98E-07
Arsenic 1.00E+00 3.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 2.33E-03 2.33E-03
Barium 1.00E+00 1.40E-02 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 4.98E-05 4.98E-05
Beryllium 1.00E+00 1.40E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 4.98E-02 4.98E-02
Cadmium 1.00E+00 2.50E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 2.79E-02 2.79E-02
Chromium 1.00E+00 7.50E-05 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 1.40E-06 1.40E-06 1.86E-02 1.86E-02
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NC
Manganese 1.00E+00 9.60E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 7.27E-04 7.27E-04
Nickel 1.00E+00 8.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 8.72E-04 8.72E-04
Vanadium 1.00E+00 1.31E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 6.98E-07 6.98E-07 5.32E-03 5.32E-03

Potential Hazard Quotient
Per Unit Concentration
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APPENDIX Q 
POTENTIAL HAZARD INDEX
TRESPASSING TEENAGER - MLE
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) HQ EPC (mg/L) HQ

VOCs
Benzene 4.06E-03 NCOPC NCOPC 2.70E-01 1.10E-03
Chlorobenzene 1.84E-03 NCOPC NCOPC 6.40E-01 1.18E-03

SVOCs
1,4-Dichlorobenzene 2.28E-03 NCOPC NCOPC 1.20E-01 2.73E-04
2-Chlorophenol 2.31E-03 NCOPC NCOPC 6.80E-01 1.57E-03
4-Chloroaniline 1.76E-03 NCOPC NCOPC 5.80E+00 1.02E-02
Naphthalene 3.36E-03 NCOPC NCOPC 6.20E-01 2.08E-03

Pesticides
Heptachlor Epoxide 1.20E+01 NCOPC NCOPC 4.70E-04 5.64E-03

Dioxin 
Dioxin TEQ-HH 2.03E+06 1.17E-07 2.37E-01 NCOPC NCOPC

Metals
Aluminum 6.98E-07 6.85E+01 4.78E-05 9.20E+00 6.42E-06
Arsenic 2.33E-03 7.35E-02 1.71E-04 2.40E-02 5.58E-05
Barium 4.98E-05 1.70E+00 8.47E-05 NCOPC NCOPC
Beryllium 4.98E-02 6.42E-03 3.20E-04 NCOPC NCOPC
Cadmium 2.79E-02 1.24E-02 3.45E-04 NCOPC NCOPC
Chromium 1.86E-02 9.60E-02 1.79E-03 NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese 7.27E-04 9.65E+00 7.01E-03 4.20E+00 3.05E-03
Nickel 8.72E-04 1.87E-01 1.63E-04 NCOPC NCOPC
Vanadium 5.32E-03 2.47E-01 1.32E-03 NCOPC NCOPC

Total HI: 2.49E-01 2.51E-02

Notes:
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.
      Calculated using TEFs from (Van den Berg et al., 2006). 

R (Seep)

Seeps

Reference 
HQ Q Central (Seep)
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APPENDIX Q 
SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
DERMAL CONTACT WITH Assumed Calculated

SEEP WATER Value Units Value

Skin Exposed RME Recreational Fisher 2129 (cm2)
Body Weight RME Recreational Fisher 70 (kg)
Exposure Time RME Recreational Fisher 1 (hr/day)
Exposure Frequency RME Recreational Fisher 22 (days)/365 (days) = 6.03E-02
Exposure Duration (cancer) RME Recreational Fisher 30 (yrs)/ 70(yrs) = 4.29E-01
Exposure Duration (noncancer) RME Recreational Fisher 30 (yrs)/ 30(yrs) = 1.00E+00
Lifetime 70 (years)
Unit Conversion Factor 0.001 (l/cm3)
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APPENDIX Q 
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
RECREATIONAL FISHER - RME
DERMAL CONTACT WITH
SEEP WATER

Unit Dermal Dermal Time to DA event Lifetime Lifetime
Concentration Cancer Permeability steady state Exposure Dose Average DAD Average
In Seep Water Slope Factor Constant B Tau event t* Fraction Time Absorbed Daily Dose - ing. RME Recreational Fisher Daily Dose - Derm. Dermal 

Constituent (mg/l) (mg/kg-day)-1 (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 3.35E-02 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 1.83E-05 1.83E-05 6.12E-07 6.12E-07
Chlorobenzene 1.00E+00 NA 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 4.14E-05 4.14E-05 NA NC

SVOCs
1,4-Dichlorobenzene 1.00E+00 5.40E-03 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 7.68E-05 7.68E-05 4.15E-07 4.15E-07
2-Chlorophenol 1.00E+00 NA 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 1.30E-05 1.30E-05 NA NC
4-Chloroaniline 1.00E+00 5.40E-02 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 7.91E-06 7.91E-06 4.27E-07 4.27E-07
Naphthalene 1.00E+00 NA 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 7.56E-05 7.56E-05 NA NC

Pesticides
Heptachlor Epoxide 1.00E+00 9.10E+00 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 1.76E-04 1.76E-04 1.60E-03 1.60E-03

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.50E+05 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 2.29E-03 2.29E-03 3.43E+02 3.43E+02

Metals
Aluminum 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Arsenic 1.00E+00 1.50E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 1.18E-06 1.18E-06
Barium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Beryllium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Cadmium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Chromium 1.00E+00 NA 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 1.57E-06 1.57E-06 NA NC
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NC
Manganese 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Nickel 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC
Vanadium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 7.86E-07 7.86E-07 NA NC

Excess Lifetime Cancer Risk
Per Unit Concentration
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APPENDIX Q 
POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - RME
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) Risk EPC (mg/L) Risk

VOCs
Benzene 6.12E-07 NCOPC NCOPC 2.70E-01 1.65E-07
Chlorobenzene NC NCOPC NCOPC 6.40E-01 NC

SVOCs
1,4-Dichlorobenzene 4.15E-07 NCOPC NCOPC 1.20E-01 4.98E-08
2-Chlorophenol NC NCOPC NCOPC 6.80E-01 NC
4-Chloroaniline 4.27E-07 NCOPC NCOPC 5.80E+00 2.48E-06
Naphthalene NC NCOPC NCOPC 6.20E-01 NC

Pesticides
Heptachlor Epoxide 1.60E-03 NCOPC NCOPC 4.70E-04 7.51E-07

Dioxin 
Dioxin TEQ-HH 3.43E+02 1.17E-07 4.01E-05 NCOPC NCOPC

Metals
Aluminum NC 1.20E+02 NC 9.20E+00 NC
Arsenic 1.18E-06 1.20E-01 1.41E-07 2.40E-02 2.83E-08
Barium NC 3.00E+00 NC NCOPC NCOPC
Beryllium NC 1.20E-02 NC NCOPC NCOPC
Cadmium NC 2.40E-02 NC NCOPC NCOPC
Chromium NC 1.70E-01 NC NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese NC 1.40E+01 NC 4.20E+00 NC
Nickel NC 3.50E-01 NC NCOPC NCOPC
Vanadium NC 4.50E-01 NC NCOPC NCOPC

Total: 4.02E-05 3.47E-06
Notes:
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  
    Calculated using TEFs from (Van den Berg et al., 2006). 

Q Central R 
Reference 

Risk Seep Seep
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APPENDIX Q 
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT - HAZARD INDEX CALCULATION
DERMAL CONTACT WITH
SEEP WATER
RECREATIONAL FISHER - RME

Unit Dermal Dermal Time to DA event Chronic Chronic
Concentration Reference Permeability steady state Exposure Dose ADDing Average DAD Average
In Seep Water Dose Constant B Tau event t* Fraction Time Absorbed RME Recreational Fisher Daily Dose-ing RME Recreational Fisher Daily Dose-derm Dermal 

Constituent (mg/l) (mg/kg-day) (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 4.00E-03 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 0.00E+00 NA 4.27E-05 4.27E-05 1.07E-02 1.07E-02
Chlorobenzene 1.00E+00 2.00E-02 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 0.00E+00 NA 9.65E-05 9.65E-05 4.83E-03 4.83E-03

SVOCs
1,4-Dichlorobenzene 1.00E+00 3.00E-02 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 0.00E+00 NA 1.79E-04 1.79E-04 5.98E-03 5.98E-03
2-Chlorophenol 1.00E+00 5.00E-03 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 0.00E+00 NA 3.03E-05 3.03E-05 6.06E-03 6.06E-03
4-Chloroaniline 1.00E+00 4.00E-03 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 0.00E+00 NA 1.85E-05 1.85E-05 4.62E-03 4.62E-03
Naphthalene 1.00E+00 2.00E-02 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 0.00E+00 NA 1.76E-04 1.76E-04 8.82E-03 8.82E-03

Pesticides
Heptachlor Epoxide 1.00E+00 1.30E-05 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 0.00E+00 NA 4.10E-04 4.10E-04 3.15E+01 3.15E+01

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.00E-09 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 0.00E+00 NA 5.34E-03 5.34E-03 5.34E+06 5.34E+06

Metals
Aluminum 1.00E+00 1.00E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 1.83E-06 1.83E-06
Arsenic 1.00E+00 3.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 6.11E-03 6.11E-03
Barium 1.00E+00 1.40E-02 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 1.31E-04 1.31E-04
Beryllium 1.00E+00 1.40E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 1.31E-01 1.31E-01
Cadmium 1.00E+00 2.50E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 7.33E-02 7.33E-02
Chromium 1.00E+00 7.50E-05 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 0.00E+00 NA 3.67E-06 3.67E-06 4.89E-02 4.89E-02
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA 0.00E+00 NA NA NA NA NC
Manganese 1.00E+00 9.60E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 1.91E-03 1.91E-03
Nickel 1.00E+00 8.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 2.29E-03 2.29E-03
Vanadium 1.00E+00 1.31E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 1.83E-06 1.83E-06 1.40E-02 1.40E-02

Potential Hazard Quotient
Per Unit Concentration
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APPENDIX Q 
POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - RME
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) HQ EPC (mg/L) HQ

VOCs
Benzene 1.07E-02 NCOPC NCOPC 2.70E-01 2.88E-03
Chlorobenzene 4.83E-03 NCOPC NCOPC 6.40E-01 3.09E-03

SVOCs
1,4-Dichlorobenzene 5.98E-03 NCOPC NCOPC 1.20E-01 7.17E-04
2,4-Dichlorophenol 3.25E-02 NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 6.06E-03 NCOPC NCOPC 6.80E-01 4.12E-03
4-Chloroaniline 4.62E-03 NCOPC NCOPC 5.80E+00 2.68E-02
Benzo(a)pyrene NC NCOPC NCOPC NCOPC NCOPC
Benzo(k)fluoranthene NC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene NC NCOPC NCOPC NCOPC NCOPC
Naphthalene 8.82E-03 NCOPC NCOPC 6.20E-01 5.47E-03

Pesticides
Heptachlor Epoxide 3.15E+01 NCOPC NCOPC 4.70E-04 1.48E-02

Dioxin 
Dioxin TEQ-HH 5.34E+06 1.17E-07 6.24E-01 NCOPC NCOPC

Metals
Aluminum 1.83E-06 1.20E+02 2.20E-04 9.20E+00 1.69E-05
Arsenic 6.11E-03 1.20E-01 7.33E-04 2.40E-02 1.47E-04
Barium 1.31E-04 3.00E+00 3.93E-04 NCOPC NCOPC
Beryllium 1.31E-01 1.20E-02 1.57E-03 NCOPC NCOPC
Cadmium 7.33E-02 2.40E-02 1.76E-03 NCOPC NCOPC
Chromium 4.89E-02 1.70E-01 8.31E-03 NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese 1.91E-03 1.40E+01 2.67E-02 4.20E+00 8.02E-03
Nickel 2.29E-03 3.50E-01 8.02E-04 NCOPC NCOPC
Vanadium 1.40E-02 4.50E-01 6.30E-03 NCOPC NCOPC

Total HI: 6.70E-01 6.60E-02

Notes:
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  
    Calculated using TEFs from (Van den Berg et al., 2006). 

Seep

Q Central R 
Reference 

HQ Seep
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APPENDIX Q
SAUGET AREA 2 RI/FS
MLE

Receptors Evaluated:

Receptor: MLE Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE
DERMAL CONTACT WITH Assumed Calculated

SEEP WATER Value Units Value

Skin Exposed MLE Recreational Fisher 2129 (cm2)
Body Weight MLE Recreational Fisher 70 (kg)
Exposure Time MLE Recreational Fisher 1 (hr/day)
Exposure Frequency MLE Recreational Fisher 3 (days)/365 (days) = 8.22E-03
Exposure Duration (cancer) MLE Recreational Fisher 9 (yrs)/ 70(yrs) = 1.29E-01
Exposure Duration (noncancer) MLE Recreational Fisher 9 (yrs)/ 9(yrs) = 1.00E+00
Lifetime 70 (years)
Unit Conversion Factor 0.001 (l/cm3)
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APPENDIX Q
SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
RECREATIONAL FISHER - MLE
DERMAL CONTACT WITH
SEEP WATER

Unit Dermal Dermal Time to DA event Lifetime Lifetime
Concentration Cancer PeMLEability steady state Exposure Dose Average DAD Average
In Seep Water Slope Factor Constant B Tau event t* Fraction Time Absorbed Daily Dose - ing. MLE Recreational Fisher Daily Dose - Derm. Dermal 

Constituent (mg/l) (mg/kg-day)-1 (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 3.35E-02 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 NA 7.48E-07 7.48E-07 2.51E-08 2.51E-08
Chlorobenzene 1.00E+00 NA 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 NA 1.69E-06 1.69E-06 NA NC

SVOCs
1,4-Dichlorobenzene 1.00E+00 5.40E-03 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 NA 3.14E-06 3.14E-06 1.70E-08 1.70E-08
2-Chlorophenol 1.00E+00 NA 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 NA 5.31E-07 5.31E-07 NA NC
4-Chloroaniline 1.00E+00 5.40E-02 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 NA 3.24E-07 3.24E-07 1.75E-08 1.75E-08
Naphthalene 1.00E+00 NA 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 NA 3.09E-06 3.09E-06 NA NC

Pesticides
Heptachlor Epoxide 1.00E+00 9.10E+00 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 NA 7.18E-06 7.18E-06 6.54E-05 6.54E-05

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.50E+05 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 NA 9.37E-05 9.37E-05 1.41E+01 1.41E+01

Metals
Aluminum 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Arsenic 1.00E+00 1.50E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 4.82E-08 4.82E-08
Barium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Beryllium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Cadmium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Chromium 1.00E+00 NA 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 NA 6.43E-08 6.43E-08 NA NC
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA NA NA NA NA NC
Manganese 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Nickel 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC
Vanadium 1.00E+00 NA 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 NA 3.21E-08 3.21E-08 NA NC

Excess Lifetime Cancer Risk
Per Unit Concentration
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APPENDIX Q
POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - MLE
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) Risk EPC (mg/L) Risk

VOCs
Benzene 2.51E-08 NCOPC NCOPC 2.70E-01 6.76E-09
Chlorobenzene NC NCOPC NCOPC 6.40E-01 NC

SVOCs
1,4-Dichlorobenzene 1.70E-08 NCOPC NCOPC 1.20E-01 2.04E-09
2-Chlorophenol NC NCOPC NCOPC 6.80E-01 NC
4-Chloroaniline 1.75E-08 NCOPC NCOPC 5.80E+00 1.01E-07
Naphthalene NC NCOPC NCOPC 6.20E-01 NC

Pesticides
Heptachlor Epoxide 6.54E-05 NCOPC NCOPC 4.70E-04 3.07E-08

Dioxin 
Dioxin TEQ-HH 1.41E+01 1.17E-07 1.64E-06 NCOPC NCOPC

Metals
Aluminum NC 6.85E+01 NC 9.20E+00 NC
Arsenic 4.82E-08 7.35E-02 3.54E-09 2.40E-02 1.16E-09
Barium NC 1.70E+00 NC NCOPC NCOPC
Beryllium NC 6.42E-03 NC NCOPC NCOPC
Cadmium NC 1.24E-02 NC NCOPC NCOPC
Chromium NC 9.60E-02 NC NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese NC 9.65E+00 NC 4.20E+00 NC
Nickel NC 1.87E-01 NC NCOPC NCOPC
Vanadium NC 2.47E-01 NC NCOPC NCOPC

Total: 1.64E-06 1.42E-07
Notes:
EPC - Exposure Point Concentration.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  
    Calculated using TEFs from (Van den Berg et al., 2006). 

Q Central R 
Reference 

Risk Seep Seep
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APPENDIX Q
SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT - HAZARD INDEX CALCULATION
DERMAL CONTACT WITH
SEEP WATER
RECREATIONAL FISHER - MLE

Unit Dermal Dermal Time to DA event Chronic Chronic
Concentration ReferencePeMLEability steady state Exposure Dose ADDing Average DAD Average
In Seep Water Dose Constant B Tau event t* Fraction Time Absorbed MLE Recreational Fisher Daily Dose-ing MLE Recreational Fisher Daily Dose-derm Dermal 

Constituent (mg/l) (mg/kg-day) (cm/hr) (unitless) (hr/event) (hr) Absorbed (hr) (mg/cm^2-event) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Contact Total

VOCs
Benzene 1.00E+00 4.00E-03 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E+00 ET>t* 2.33E-05 0.00E+00 NA 5.82E-06 5.82E-06 1.45E-03 1.45E-03
Chlorobenzene 1.00E+00 2.00E-02 2.82E-02 1.15E-01 4.56E-01 1.09E+00 1.00E+00 1.00E+00 ET<t* 5.27E-05 0.00E+00 NA 1.32E-05 1.32E-05 6.58E-04 6.58E-04

SVOCs
1,4-Dichlorobenzene 1.00E+00 3.00E-02 4.20E-02 1.96E-01 7.11E-01 1.71E+00 1.00E+00 1.00E+00 ET<t* 9.78E-05 0.00E+00 NA 2.45E-05 2.45E-05 8.15E-04 8.15E-04
2-Chlorophenol 1.00E+00 5.00E-03 7.99E-03 3.48E-02 5.60E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 1.65E-05 0.00E+00 NA 4.13E-06 4.13E-06 8.26E-04 8.26E-04
4-Chloroaniline 1.00E+00 4.00E-03 4.94E-03 2.14E-02 5.45E-01 1.31E+00 1.00E+00 1.00E+00 ET<t* 1.01E-05 0.00E+00 NA 2.52E-06 2.52E-06 6.29E-04 6.29E-04
Naphthalene 1.00E+00 2.00E-02 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E+00 ET<t* 9.62E-05 0.00E+00 NA 2.41E-05 2.41E-05 1.20E-03 1.20E-03

Pesticides
Heptachlor Epoxide 1.00E+00 1.30E-05 2.03E-02 1.54E-01 1.59E+01 3.82E+01 1.00E+00 1.00E+00 ET<t* 2.23E-04 0.00E+00 NA 5.59E-05 5.59E-05 4.30E+00 4.30E+00

Dioxin 
Dioxin TEQ-HH 1.00E+00 1.00E-09 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E+00 ET<t* 2.91E-03 0.00E+00 NA 7.29E-04 7.29E-04 7.29E+05 7.29E+05

Metals
Aluminum 1.00E+00 1.00E+00 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 2.50E-07 2.50E-07
Arsenic 1.00E+00 3.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 8.33E-04 8.33E-04
Barium 1.00E+00 1.40E-02 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 1.79E-05 1.79E-05
Beryllium 1.00E+00 1.40E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 1.79E-02 1.79E-02
Cadmium 1.00E+00 2.50E-05 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 1.00E-02 1.00E-02
Chromium 1.00E+00 7.50E-05 2.00E-03 -- -- -- -- 1.00E+00 2.00E-06 0.00E+00 NA 5.00E-07 5.00E-07 6.67E-03 6.67E-03
Lead 1.00E+00 NA NA NA NA NA NA 1.00E+00 NA 0.00E+00 NA NA NA NA NC
Manganese 1.00E+00 9.60E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 2.60E-04 2.60E-04
Nickel 1.00E+00 8.00E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 3.12E-04 3.12E-04
Vanadium 1.00E+00 1.31E-04 1.00E-03 -- -- -- -- 1.00E+00 1.00E-06 0.00E+00 NA 2.50E-07 2.50E-07 1.91E-03 1.91E-03

Potential Hazard Quotient
Per Unit Concentration
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APPENDIX Q
POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - MLE
DERMAL CONTACT WITH
SEEP WATER

Constituent (per mg/L) EPC (mg/L) HQ EPC (mg/L) HQ

VOCs
Benzene 1.45E-03 NCOPC NCOPC 2.70E-01 3.93E-04
Chlorobenzene 6.58E-04 NCOPC NCOPC 6.40E-01 4.21E-04

SVOCs
1,4-Dichlorobenzene 8.15E-04 NCOPC NCOPC 1.20E-01 9.78E-05
2,4-Dichlorophenol 4.44E-03 NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 8.26E-04 NCOPC NCOPC 6.80E-01 5.62E-04
4-Chloroaniline 6.29E-04 NCOPC NCOPC 5.80E+00 3.65E-03
Benzo(a)pyrene NC NCOPC NCOPC NCOPC NCOPC
Benzo(k)fluoranthene NC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene NC NCOPC NCOPC NCOPC NCOPC
Naphthalene 1.20E-03 NCOPC NCOPC 6.20E-01 7.46E-04

Pesticides
Heptachlor Epoxide 4.30E+00 NCOPC NCOPC 4.70E-04 2.02E-03

Dioxin 
Dioxin TEQ-HH 7.29E+05 1.17E-07 8.50E-02 NCOPC NCOPC

Metals
Aluminum 2.50E-07 6.85E+01 1.71E-05 9.20E+00 2.30E-06
Arsenic 8.33E-04 7.35E-02 6.12E-05 2.40E-02 2.00E-05
Barium 1.79E-05 1.70E+00 3.04E-05 NCOPC NCOPC
Beryllium 1.79E-02 6.42E-03 1.15E-04 NCOPC NCOPC
Cadmium 1.00E-02 1.24E-02 1.24E-04 NCOPC NCOPC
Chromium 6.67E-03 9.60E-02 6.40E-04 NCOPC NCOPC
Lead NC 1.74E-01 NC 1.40E-02 NC
Manganese 2.60E-04 9.65E+00 2.51E-03 4.20E+00 1.09E-03
Nickel 3.12E-04 1.87E-01 5.83E-05 NCOPC NCOPC
Vanadium 1.91E-03 2.47E-01 4.71E-04 NCOPC NCOPC

Total HI: 8.91E-02 9.00E-03

Notes:
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - No dose-response value.
NCOPC - Not calculated because not a constituent of potential concern in this area/medium.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds.
SVOCs - Semi Volatile Organic Compounds.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  
    Calculated using TEFs from (Van den Berg et al., 2006). 

Seep

Q Central R 
Reference 

HQ Seep

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Recreational Fisher\MLE rec fisher seep.xlsnc scale
Revised HHRA

Revision 2, Date Printed: 2/18/2009



AECOM Environment 
 

 
  October 2009
  Revision 2 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 
Project Documents\HHRA\Report\SA2 HHRA 
Report_October2009_final.doc 

Tables 



Site Name/OU: Sauget Area 2

Region: USEPA Region 5

EPA ID Number: # 05XX

State: Illinois

Status: Ongoing

Federal Facility (Y/N): N

EPA Project Manager: Leah Evison

EPA Risk Assessor: CH2M Hill

Prepared by (Organization): ENSR/AECOM

Prepared for (Organization): Sauget Area 2 Site Group

Document Title: Sauget Area 2 Human Health Risk Assessment.

Document Date: June 2009

Probabilistic Risk Assessment 
(Y/N): N

Comments:

SAUGET, ILLINOIS

TABLE 1-1 (RAGS PART D TABLE 0)

SITE RISK ASSESSMENT IDENTIFICATION INFORMATION

HUMAN HEALTH RISK ASSESSMENT 

SAUGET AREA 2
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TABLE 3-1

SUMMARY OF COPCS IN SURFACE SOIL (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O O North P Q Central Q North Q South S

VOCs

Tetrachloroethene X X

SVOCs

1,2,4-Trichlorobenzene X

2,4,6-Trichlorophenol X

Benzo(a)anthracene X X X

Benzo(a)pyrene X X X X X

Benzo(b)fluoranthene X X X

Dibenzo(a,h)anthracene X X X

Pesticides

4,4'-DDT X

beta-BHC X

delta-BHC X

Dieldrin X X

gamma-BHC (Lindane) X

Heptachlor X

Herbicides

Pentachlorophenol X X X

PCBs

Total PCBs X X X X X X X

Dioxin   

Dioxin TEQ-HH X X X X X

Site
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TABLE 3-1

SUMMARY OF COPCS IN SURFACE SOIL (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O O North P Q Central Q North Q South S

Site

Metals

Antimony X

Arsenic X X X X

Cadmium X X

Chromium X

Manganese X X

Mercury X X

Vanadium X

Total 4 4 6 6 6 14 13

Notes:

(a) - Surface soil samples were generally collected from 0-0.5 feet below ground surface.  See Section 3.1.3.2 for details.

COPC - Constituent of Potential Concern.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\
Section 3 tables.xls

Revised HHRA
Revision 1 Date Printed: 10/9/2008



Page 1 of 3
TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O O North O South P Q Central Q North Q South R S

VOCs

1,1,2-Trichloroethane X

1,2-Dichloroethane X

1,2-Dichloroethene (total) X

Benzene X X X X X X X

Chlorobenzene X X X X X

Chloroform X X

Dichloromethane X X

Ethylbenzene X X X

Hexane X

Tetrachloroethene X X X X X X X

Toluene X X X X

Trichloroethylene X X X X X

Xylenes, Total X X X X X X X X

SVOCs

1,2,4-Trichlorobenzene X X X X

1,2-Dichlorobenzene X

1,4-Dichlorobenzene X X X X X X

2,4,6-Trichlorophenol X X X X X

2,4-Dichlorophenol X X

2-Chlorophenol X

2-Methylnaphthalene X X

4-Chloroaniline X

4-Nitroaniline X

Benzo(a)anthracene X X X X X X

Benzo(a)pyrene X X X X X X X

Benzo(b)fluoranthene X X X X X X

bis(2-Chloroethyl)ether X

bis(2-Ethylhexyl)phthalate X

Dibenzo(a,h)anthracene X X X X X

Hexachlorobenzene X X

Site
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O O North O South P Q Central Q North Q South R S

Site

Indeno(1,2,3-cd)pyrene X X

Naphthalene X X X

Nitrobenzene X X

Pesticides

4,4'-DDD X

4,4'-DDE X

4,4'-DDT X X X

Aldrin X X X X X

alpha-BHC X

beta-BHC X X X X

delta-BHC X X

Dieldrin X X X X X X X X

gamma-BHC (Lindane) X X

Heptachlor X X X X

Heptachlor Epoxide X X X X

Herbicides

MCPP X

Pentachlorophenol X X X X X X X X

PCBs

Total PCBs X X X X X X X X

Dioxin

Dioxin TEQ-HH X X X X X X X X

Metals

Antimony X X

Arsenic X X X X X X X

Barium X X X

Cadmium X X X X X

Chromium X X X
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TABLE 3-2

SUMMARY OF COPCS IN COMBINED SOIL (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent O O North O South P Q Central Q North Q South R S

Site

Copper X X X

Lead X

Manganese X X X X

Mercury X X X X

Nickel X X

Thallium X

Vanadium X X

Total 29 37 1 19 15 23 25 25 28

Notes:

(a) - Combined soil includes surface soil, subsurface soil, and waste samples.  Surface soil samples were generally collected from 0-0.5 feet below ground surface and subsurface 

       soil samples were generally collected from 0.5-6 feet.  Waste samples were collected from grade to 2 feet below the bottom of the waste material, which was between

       5 and 30 feet below grade. See Section 3.1.3 for details.

COPC - Constituent of Potential Concern.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER (a) AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

COPC for Site O North Site Q Central Site Q North Site Q South Site S

Constituent Inhalation? (b)  AA-O-1-16 GM-19A  SA2-MW-4-S LEACH-0-1 SA-Q-5  LEACH-Q-1 AA-Q-10-18 B-24A LEACH-R-1 SA-S-2

VOCs

1,1,2-Trichloroethane Yes X

1,1-Dichloroethylene Yes X

1,2-Dichloroethane Yes X X X

1,2-Dichloroethene (total) Yes X

1,2-Dichloropropane Yes X

2-Butanone Yes X

4-Methyl-2-pentanone Yes X

Acetone Yes X X

Benzene Yes X X X X X X

Chlorobenzene Yes X X X X X

Chloroethane Yes X

Chloroform Yes X

Chloromethane Yes X

Dichloromethane Yes X X X

Ethylbenzene Yes X

Tetrachloroethene Yes X X X

Toluene Yes X X

Trichloroethene Yes X X X

Vinyl chloride Yes X X

Xylenes, Total Yes X

SVOCs

1,2,4-Trichlorobenzene Yes X

1,2-Dichlorobenzene Yes X

1,4-Dichlorobenzene Yes X X

1,4-Dioxane No X

2,4,5-Trichlorophenol No X

2,4,6-Trichlorophenol No X X X X

2,4-Dichlorophenol No X X X X

2,4-Dimethylphenol No X X

2-Chlorophenol Yes X X X X X

2-Methylnaphthalene Yes X

2-Methylphenol No X

2-Nitroaniline No X X X

Site O Site R
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER (a) AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

COPC for Site O North Site Q Central Site Q North Site Q South Site S

Constituent Inhalation? (b)  AA-O-1-16 GM-19A  SA2-MW-4-S LEACH-0-1 SA-Q-5  LEACH-Q-1 AA-Q-10-18 B-24A LEACH-R-1 SA-S-2

Site O Site R

3&4-Methylphenol No X X X X

3,3'-Dichlorobenzidine No X

4-Chloroaniline No X X X

4-Chlorophenol No X

4-Nitroaniline No X X X

4-Nitrophenol No X

Benzo(a)pyrene No X X

Benzo(b)fluoranthene No X X

Benzo(g,h,i)perylene No X

Benzo(k)fluoranthene No X X

Benzyl Butyl Phthalate No X

bis(2-Ethylhexyl)phthalate No X

Chrysene No X

Dibenzo(a,h)anthracene No X X X

Diethyl Phthalate No X

Di-n-butylphthalate No X

Di-n-octylphthalate No X

Dinoseb No X

Indeno(1,2,3-cd)pyrene No X X X

Naphthalene Yes X X X

Nitrobenzene Yes X X X

N-Nitrosodiphenylamine No X X

Phenol No X X X X

Pesticides

4,4'-DDT No X

beta-BHC No X X X

Dieldrin No X

Endrin Ketone No X

gamma-BHC (Lindane) No X

Heptachlor No X

Herbicides

2,4,5-T No X X X

2,4,5-TP (Silvex) No X

2,4-D No X X X X
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER (a) AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

COPC for Site O North Site Q Central Site Q North Site Q South Site S

Constituent Inhalation? (b)  AA-O-1-16 GM-19A  SA2-MW-4-S LEACH-0-1 SA-Q-5  LEACH-Q-1 AA-Q-10-18 B-24A LEACH-R-1 SA-S-2

Site O Site R

2,4-DB No X

Dicamba No X

Dichlorprop No X X X

MCPA No X

MCPP No X

Pentachlorophenol No X X X X X

PCBs

Total PCBs No X X X X

Dioxin  

Dioxin TEQ-HH No X X X

Metals

Aluminum No X X X X

Antimony No X

Arsenic No X X X X X X X X X

Barium No X

Beryllium No X

Cadmium No X X

Chromium No X X X X

Cobalt No X

Copper No X

Lead No X X X X

Manganese No X X X X X X X X X

Mercury No X X

Nickel No X X X

Selenium No X
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TABLE 3-3

SUMMARY OF COPCS IN SHALLOW GROUNDWATER (a) AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

COPC for Site O North Site Q Central Site Q North Site Q South Site S

Constituent Inhalation? (b)  AA-O-1-16 GM-19A  SA2-MW-4-S LEACH-0-1 SA-Q-5  LEACH-Q-1 AA-Q-10-18 B-24A LEACH-R-1 SA-S-2

Site O Site R

Thallium No X X

Vanadium No X X

Zinc No X X

Total 9 6 8 21 2 47 6 17 77 2

Notes:

(a) Shallow groundwater is defined as groundwater that is encountered within 15 feet of ground surface.  See Section 3.1.3.4 for additional details.

(b) COPCs for the inhalation pathway were identified as those COPCs identified for direct contact in shallow groundwater with Henry’s Law Constants greater than 10-5 atm m3/mol and 

    molecular weights less than 200 grams/mol (USEPA, 2004a).  

COPC - Constituent of Potential Concern.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.
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TABLE 3-4

SUMMARY OF COPCS IN MID AND SHALLOW GROUNDWATER (a) AND LEACHATE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site O North Site Q Central Site Q South Site S

Constituent AA-CLAY-2-22 GM-19A SA2-MW-4-S SA-O-3 LEACH-0-1 SA-Q-6 LEACH-Q-1 SA-Q-1 AA-Q-6-24 AA-R-1-28 B-22A B-24A B-25A B-28A LEACH-R-1 S - SA-S-1

VOCs

1,1,1-Trichloroethane X

1,1,2-Trichloroethane X X

1,1-Dichloroethane X

1,1-Dichloroethylene X X

1,2-Dichloroethane X X X X

1,2-Dichloroethene (total) X X

1,2-Dichloropropane X

2-Butanone X

4-Methyl-2-pentanone X

Acetone X X

Benzene X X X X X X X X X X X X X X X

Chlorobenzene X X X X X X X X X X X X

Chloroethane X X X X

Chloroform X X

Chloromethane X

Dichloromethane X X X X

Ethylbenzene X X

Tetrachloroethene X X X X

Toluene X X X

Trichloroethylene X X X X X

Vinyl chloride X X X

Xylenes, Total X

SVOCs

1,2,4-Trichlorobenzene X

1,2-Dichlorobenzene X X

1,4-Dichlorobenzene X X X X

1,4-Dioxane X

2-Chlorophenol X X X X X X X

2-Methylnaphthalene X X X

4-Chlorophenol X

bis(2-Chloroethyl)ether X

Naphthalene X X X

Nitrobenzene X X X X

Total 16 3 6 3 5 2 12 3 2 3 4 7 5 2 25 2

Notes:

(a) - Groundwater present up to 30 feet below ground surface is included in the evaluation of groundwater to outdoor air.  Only volatile constituents are included in the evaluation of groundwater to outdoor air.  

     Volatile constituents are defined as those with Henry’s Law Constants greater than 10 -5 atm m3/mol and molecular weights less than 200 grams/mol (USEPA, 2004a).See Section 3.1.3.4 for additional details.

COPC - Constituent of Potential Concern.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.

Site RSite O Site Q North
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TABLE 3-5

SUMMARY OF COPCS IN SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Mississippi

Constituent Large Pond Small Pond River

VOCs

Acrolein X

Pesticides

Dieldrin X

PCBs

Total PCBs X X

Metals

Arsenic X

Total 1 2 2

Notes:

COPC - Constituent of Potential Concern.

PCBs - Polychlorinated Biphenyls.

VOCs - Volatile Organic Compounds.

Site Q South
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TABLE 3-6

SUMMARY OF COPCS IN SURFACE WATER AND SEEPS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Site Q Central Site R Mississippi

Constituent Large Pond Small Pond Seep Seep River Surface Water

VOCs

Benzene X

Chlorobenzene X

SVOCs

1,4-Dichlorobenzene X

2,4-Dichlorophenol X

2-Chlorophenol X

4-Chloroaniline X X

Benzo(a)pyrene X

Benzo(k)fluoranthene X

Indeno(1,2,3-cd)pyrene X

Naphthalene X

Pesticides

Heptachlor Epoxide X

Dioxin  

Dioxin TEQ-HH X

Metals

Aluminum X X X X

Arsenic X X

Barium X

Beryllium X

Cadmium X

Chromium X

Lead X X X

Manganese X X X X

Nickel X

Vanadium X

Total 3 3 11 11 4

Notes:

COPC - Constituent of Potential Concern.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.

Site Q South Surface Water
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TABLE 3-7

SUMMARY OF COPCS IN FISH FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Black Bullhead Fillet Carp Fillet DDA PDA UDA

SVOCs

Benzo(a)anthracene X

Benzo(a)pyrene X

bis(2-Ethylhexyl)phthalate X

Dibenzo(a,h)anthracene X

Pesticides

4,4'-DDE X

4,4'-DDT X X

alpha-Chlordane X X

beta-BHC X

Dieldrin X X X

PCBs

Total PCBs X X

Dioxin   

Dioxin TEQ-HH X X X X X

Metals

Arsenic X X

Mercury X

Total 7 11 1 1 3

Notes:

COPC - Constituent of Potential Concern.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

SVOCs - Semivolatile Organic Compounds.

Site Q South Large Pond Mississippi River
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TABLE 4-1 (RAGS PART D TABLE 5.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method

VOCs

1,1,1-Trichloroethane 71-55-6 2.00E+00 -- 2.00E+00 IRIS (3/08)

LOW/
MEDIUM 1000 1 Reduced Body Weight MOUSE ORAL: DIET

1,1,2-Trichloroethane 79-00-5 4.00E-03 -- 4.00E-03 IRIS (3/08) MEDIUM 1000 1 Clinical Serum Chemistry MOUSE ORAL: DRINKING WATER

1,1-Dichloroethane 75-34-3 2.00E-01 -- 2.00E-01 PPRTV (9/27/06) LOW 3000 NA Kidney RAT ORAL: GAVAGE

1,1-Dichloroethylene 75-35-4 5.00E-02 -- 5.00E-02 IRIS (3/08) MEDIUM 100 1 Liver Toxicity (Fatty Change) RAT ORAL: DRINKING WATER

1,2-Dichloroethane 107-06-2 2.00E-02 -- 2.00E-02 PPRTV (10/02) MEDIUM 3000 1 Increased Kidney Weight RAT/MOUSE ORAL: DRINKING WATER

1,2-Dichloroethene (total) 540-59-0 2.00E-02 (l) -- 2.00E-02 IRIS (3/08) LOW 1000 1 Increased Serum Phosphates MOUSE ORAL: DRINKING WATER

1,2-Dichloropropane 78-87-5 9.00E-02 -- 9.00E-02 ATSDR (11/07) NA 1000 NA Liver NA NA

2-Butanone 78-93-3 6.00E-01 -- 6.00E-01 IRIS (3/08) LOW 1000 1 Decreased Pup Body Weight RAT ORAL: DRINKING WATER

4-Methyl-2-pentanone 108-10-1 8.00E-02 -- 8.00E-02 HEAST (97) NA 3000 NA

Lethargy; Increased Liver and Kidney 
Weight; Increased Urinary Protein Levels RAT ORAL: GAVAGE

Acetone 67-64-1 9.00E-01 -- 9.00E-01 IRIS (3/08) MEDIUM 1000 1 Nephropathy RAT ORAL: DRINKING WATER

Acrolein 107-02-8 5.00E-04 -- 5.00E-04 IRIS (3/08)

MEDIUM/
HIIGH 100 1 Decreased survival RAT ORAL: GAVAGE

Benzene 71-43-2 4.00E-03 -- 4.00E-03 IRIS (3/08) MEDIUM 300 1 Decreased Lymphocyte Count HUMAN OCCUPATIONAL: INHALATION

Chlorobenzene 108-90-7 2.00E-02 -- 2.00E-02 IRIS (3/08) MEDIUM 1000 1 Histopathologic Changes in Liver DOG ORAL: DIET

Chloroethane 75-00-3 4.00E-01 (r) -- 4.00E-01 PPRTV (8/30/96) LOW 3000 NA Developmental MOUSE INHALATION

Chloroform 67-66-3 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 100 1

Moderate/Marked Fatty Cyst Formation in 
the Liver and Elevated SGPT DOG ORAL: BIOASSAY

Chloromethane 74-87-3 NA -- NA NA NA NA NA NA NA NA

Dichloromethane 75-09-2 6.00E-02 -- 6.00E-02 IRIS (3/08) MEDIUM 100 1 Liver Toxicity RAT DRINKING WATER: BIOASSAY

Ethylbenzene 100-41-4 1.00E-01 -- 1.00E-01 IRIS (3/08) LOW 1000 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Hexane 110-54-3 NA -- NA NA NA NA NA NA NA NA

Tetrachloroethene 127-18-4 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 1000 1

Hepatotoxicity in Mice, Weight Gain in 
Rats MOUSE ORAL : GAVAGE

Toluene 108-88-3 8.00E-02 -- 8.00E-02 IRIS (3/08) MEDIUM 3000 1 Increased Kidney Weight RAT ORAL : GAVAGE

Trichloroethene 79-01-6 NA -- NA NA NA NA NA NA NA NA

Vinyl chloride 75-01-4 3.00E-03 -- 3.00E-03 IRIS (3/08) MEDIUM 30 1 Liver Cell Polymorphism RAT ORAL: DIET

Xylenes, Total 1330-20-7 2.00E-01 -- 2.00E-01 IRIS (3/08) MEDIUM 1000 1

Decreased body weight and increased 
mortality RAT ORAL: GAVAGE

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 1000 1

Increased Adrenal Weights; Vacuolization 
of Zona Fasciculata in the Cortex RAT REPRODUCTIVE

1,2-Dichlorobenzene 95-50-1 9.00E-02 -- 9.00E-02 IRIS (3/08) LOW 1000 1 No Adverse Effects Observed RAT ORAL : GAVAGE

1,4-Dichlorobenzene 106-46-7 3.00E-02 (r) -- 3.00E-02 PPRTV (4/29/97) MEDIUM 1000 NA

Liver Perturbations and Developmental 
Toxicity Effects RAT ORAL : GAVAGE

1,4-Dioxane 123-91-1 NA -- NA NA NA NA NA Liver NA NA

2,4,5-Trichlorophenol 95-95-4 1.00E-01 -- 1.00E-01 IRIS (3/08) LOW 1000 1 Liver and Kidney Pathology RAT ORAL

2,4,6-Trichlorophenol 88-06-2 1.00E-03 -- 1.00E-03 PPRTV (3/21/07) LOW 3000 NA

Reproductive Effects (Decreased litter 
size) RAT ORAL: DRINKING WATER

2,4-Dichlorophenol 120-83-2 3.00E-03 -- 3.00E-03 IRIS (3/08) LOW 100 1

Decreased Delayed Hypersensitivity 
Response RAT ORAL

2,4-Dimethylphenol 105-67-9 2.00E-02 -- 2.00E-02 IRIS (3/08) LOW 3000 1

Clinical Signs (Lethargy, Prostration, and 
Ataxia) and Hematological Changes MOUSE ORAL : GAVAGE

2-Chlorophenol 95-57-8 5.00E-03 -- 5.00E-03 IRIS (3/08) LOW 1000 1 Reproductive Effects RAT ORAL: DRINKING WATER

2-Methylnaphthalene 91-57-6 4.00E-03 -- 4.00E-03 IRIS (3/08) LOW 1000 1 Pulmonary Alveolar Proteinosis MOUSE ORAL

(mg/kg-day)

Dermal

RfD (b)
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TABLE 4-1 (RAGS PART D TABLE 5.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

2-Methylphenol 95-48-7 5.00E-02 -- 5.00E-02 IRIS (3/08) MEDIUM 1000 1

Decreased Body Weights and 
Neurotoxicity RAT ORAL

2-Nitroaniline 88-74-4 3.00E-03 (t) -- 3.00E-03 PPRTV (9/24/02) LOW 100 NA Hematological Effects RAT ORAL : GAVAGE

3&4Methylphenol 106-44-5 5.00E-02 (k) -- 5.00E-02 IRIS (3/08) MEDIUM 1000 1

Decreased Body Weights and 
Neurotoxicity RAT ORAL

3,3'-Dichlorobenzidine 91-94-1 NA -- NA NA NA NA NA NA NA NA

4-Chloroaniline 106-47-8 4.00E-03 -- 4.00E-03 IRIS (3/08) LOW 3000 1 Nonneoplastic Lesions of Splenic Capsule RAT ORAL: BIOASSAY

4-Chlorophenol 106-48-9 5.00E-03 (u) -- 5.00E-03 IRIS (3/08) LOW 1000 1 Reproductive Effects RAT ORAL: DRINKING WATER

4-Nitroaniline 100-01-6 3.00E-03 -- 3.00E-03 PPRTV (11/1/02) HIGH 100 1 Hematological Effects RAT ORAL : GAVAGE

4-Nitrophenol 100-02-7 8.00E-03 (r) -- 8.00E-03 PPRTV (1/27/95) NA 3000 NA Liver, Kidney and Lung RAT ORAL : GAVAGE

Benzo(a)anthracene 56-55-3 NA -- NA NA NA NA NA NA NA NA

Benzo(a)pyrene 50-32-8 NA -- NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene 205-99-2 NA -- NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene 191-24-2 3.00E-02 (m) -- 3.00E-02 IRIS (3/08) LOW 3000 1 Kidney Effects MOUSE ORAL: BIOASSAY

Benzo(k)fluoranthene 207-08-9 NA -- NA NA NA NA NA NA NA NA

Benzyl Butyl Phthalate 85-68-7 2.00E-01 -- 2.00E-01 IRIS (3/08) LOW 1000 1

Significantly Increased Liver-To-Body 
Weight and Liver-To-Brain Weight Ratios RAT ORAL

bis(2-Chloroethyl)ether 111-44-4 NA -- NA NA NA NA NA NA NA NA

bis(2-Ethylhexyl)phthalate 117-81-7 2.00E-02 -- 2.00E-02 IRIS (3/08) MEDIUM 1000 1 Increased Relative Liver Weight GUINEA PIG ORAL: BIOASSAY

Chrysene 218-01-9 NA -- NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene 53-70-3 NA -- NA NA NA NA NA NA NA NA

Diethyl Phthalate 84-66-2 8.00E-01 -- 8.00E-01 IRIS (3/08) LOW 1000 1

Decreased Growth Rate, Food 
Consumption and Altered Organ Weights RAT ORAL

Di-n-butylphthalate 84-74-2 1.00E-01 -- 1.00E-01 IRIS (3/08) LOW 1000 1 Increased Mortality RAT ORAL: BIOASSAY

Di-n-octylphthalate 117-84-0 NA -- NA NA NA NA NA NA NA NA

Dinoseb 88-85-7 1.00E-03 -- 1.00E-03 IRIS (3/08) LOW 1000 1 Decrease Fetal Weight RAT REPRODUCTIVE

Hexachlorobenzene 118-74-1 8.00E-04 -- 8.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Effects RAT ORAL: DIET

Indeno(1,2,3-cd)pyrene 193-39-5 NA -- NA NA NA NA NA NA NA NA

Naphthalene 91-20-3 2.00E-02 -- 2.00E-02 IRIS (3/08) LOW 3000 1

Decreased mean terminal body weight in 
males RAT ORAL

Nitrobenzene 98-95-3 5.00E-04 -- 5.00E-04 IRIS (3/08) LOW 10000 1

Hematologic, Adrenal, Kidney and Liver 
Lesions RAT/MOUSE INHALATION

N-Nitrosodiphenylamine 86-30-6 NA -- NA NA NA NA NA NA NA NA

Phenol 108-95-2 3.00E-01 -- 3.00E-01 IRIS (3/08)

MEDIUM/    
HIGH 300 1 Decreased Maternal Weight Gain RAT DEVELOPMENTAL

Pesticides

4,4'-DDD 72-54-8 5.00E-04 (c) -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

4,4'-DDE 72-55-9 5.00E-04 (c) -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

4,4'-DDT 50-29-3 5.00E-04 -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

Aldrin 309-00-2 3.00E-05 -- 3.00E-05 IRIS (3/08) MEDIUM 1000 1 Liver Toxicity RAT ORAL

alpha-BHC 319-84-6 3.00E-04 (q) -- 3.00E-04 IRIS (3/08) MEDIUM 1000 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

alpha-Chlordane 5103-71-9 5.00E-04 (h) -- 5.00E-04 IRIS (3/08) MEDIUM 300 1 Liver Necrosis MOUSE ORAL

beta-BHC 319-85-7 3.00E-04 (q) -- 3.00E-04 IRIS (3/08) MEDIUM 1000 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

delta-BHC 319-86-8 3.00E-04 (q) -- 3.00E-04 IRIS (3/08) MEDIUM 1000 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Dieldrin 60-57-1 5.00E-05 -- 5.00E-05 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET
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TABLE 4-1 (RAGS PART D TABLE 5.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

Endrin Ketone 53494-70-5 3.00E-04 (j) -- 3.00E-04 IRIS (3/08) MEDIUM 100 1

Mild Histological Lesion in Liver, 
Occasional Convulsions DOG ORAL: BIOASSAY

gamma-BHC (Lindane) 58-89-9 3.00E-04 -- 3.00E-04 IRIS (3/08) MEDIUM 1000 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Heptachlor 76-44-8 5.00E-04 -- 5.00E-04 IRIS (3/08) LOW 300 1 Liver Weight Increase in Males RAT ORAL

Heptachlor Epoxide 1024-57-3 1.30E-05 -- 1.30E-05 IRIS (3/08) LOW 1000 1

Increase Liver-To-Body Weight Ratio in 
Both Males and Females DOG ORAL

Herbicides

2,4,5-T 93-76-5 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 300 1

Increased Urinary Coproporphyrins (Other 
Effect: Reduced Neonatal Survival) RAT ORAL

2,4,5-TP (Silvex) 93-72-1 8.00E-03 -- 8.00E-03 IRIS (3/08) MEDIUM 100 1 Histopathologic Changes in Liver DOG ORAL: BIOASSAY

2,4-D 94-75-7 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 100 1 Hematologic, Liver and Kidney Toxicity RAT ORAL: BIOASSAY

2,4-DB 94-82-6 8.00E-03 -- 8.00E-03 IRIS (3/08) LOW 1000 1 Internal Hemorrhage, Mortality DOG ORAL: BIOASSAY

Dicamba 1918-00-9 3.00E-02 -- 3.00E-02 IRIS (3/08) HIGH 100 1 Maternal and Fetal Toxicity RABBIT DEVELOPMENTAL

Dichlorprop 120-36-5 8.00E-03 (p) -- 8.00E-03 IRIS (3/08) LOW 1000 1 Internal Hemorrhage, Mortality DOG ORAL: BIOASSAY

MCPA 94-74-6 5.00E-04 -- 5.00E-04 IRIS (3/08) MEDIUM 300 1 Kidney and Liver Toxicity DOG ORAL

MCPP 93-65-2 1.00E-03 -- 1.00E-03 IRIS (3/08) MEDIUM 3000 1

Increased Absolute and Relative Kidney 
Weights RAT ORAL

Pentachlorophenol 87-86-5 3.00E-02 -- 3.00E-02 IRIS (3/08) MEDIUM 100 1 Liver and Kidney Pathology RAT ORAL

PCBs

PCBs, Total 1336-36-3 2.00E-05 (d) -- 2.00E-05 IRIS (3/08) MEDIUM 300 1

Ocular, Meibomiam gland, Finger and 
Toenail, Immune Effects MONKEY ORAL: CAPSULE

Dioxin

Dioxin TEQ-HH 1746-01-6 1.00E-09 -- 1.00E-09 ATSDR (11/07) NA 90 NA Developmental Rhesus monkey Dietary

Metals

Aluminum 7429-90-5 1.00E+00 -- 1.00E+00 PPRTV (2/7/07) LOW 100 NA Neurological Toxicity MOUSE ORAL: DIET

Antimony 7440-36-0 4.00E-04 1.50E-01 6.00E-05 IRIS (3/08) LOW 1000 1 Longevity, Blood Glucose and Cholesterol RAT ORAL: BIOASSAY

Arsenic 7440-38-2 3.00E-04 -- 3.00E-04 IRIS (3/08) MEDIUM 3 1

Hyperpigmentation, Kertosis and Possible 
Vascular Complications HUMAN ORAL

Barium 7440-39-3 2.00E-01 7.00E-02 1.40E-02 IRIS (3/08) MEDIUM 300 1 Nephropathy MOUSE DRINKING WATER

Beryllium 7440-41-7 2.00E-03 7.00E-03 1.40E-05 IRIS (3/08)

LOW/        
MEDIUM 300 1 Small Intestinal Lesions DOG ORAL

Cadmium 7440-43-9 5.00E-04 (f) 5.00E-02 2.50E-05 IRIS (3/08) HIGH 10 1 Significant Proteinuria HUMAN ORAL

Cadmium 7440-43-9 1.00E-03 (g) 2.50E-02 2.50E-05 IRIS (3/08) HIGH 10 1 Significant Proteinuria HUMAN ORAL

Chromium 7440-47-3 3.00E-03 (i) 2.50E-02 7.50E-05 IRIS (3/08) LOW 300 3 None Reported RAT ORAL: DRINKING WATER

Cobalt 7440-48-4 2.00E-02 -- 2.00E-02 PPRTV (1/15/02)

LOW/        
MEDIUM 10 1 Increased Hemoglobin HUMAN INJECTION (DIALYSIS)

Copper 7440-50-8 3.70E-02 (s) -- 3.70E-02 HEAST (97) NA NA NA GI Irritation HUMAN ORAL

Manganese 7439-96-5 2.40E-02 (n) 4.00E-02 9.60E-04 IRIS (3/08) HIGH 1 3

CNS Effects (Other Effect: Impairment of 
Neurobehavioral Function) HUMAN ORAL

Mercury 7439-97-6 3.00E-04 (e) 7.00E-02 2.10E-05 IRIS (3/08) HIGH 1000 1 Autoimmune Effects RAT ORAL: DIET

Nickel 7440-02-0 2.00E-02 4.00E-02 8.00E-04 IRIS (3/08) MEDIUM 300 1 Decreased Body and Organ Weights RAT ORAL

Selenium 7782-49-2 5.00E-03 -- 5.00E-03 IRIS (3/08) HIGH 3 1 Clinical Selenosis HUMAN EPIDEMIOLOGICAL

Thallium 7440-28-0 6.67E-05 (o) -- 6.67E-05 IRIS (3/08) LOW 3000 1 Increased Levels of SGOT and LDH RAT ORAL: SUBCHRONIC

Vanadium 7440-62-2 5.04E-03 (v) 2.60E-02 1.31E-04 IRIS (3/08) LOW 100 1 Decreased hair cystine RAT ORAL
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DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

Zinc 7440-66-6 3.00E-01 -- 3.00E-01 IRIS (3/08)

MEDIUM/    
HIGH 3 1

y y ,
Superoxide Dismutase (ESOD) Activity in 

Healthy Adult Male and Female 
Volunteers HUMAN ORAL

Notes:

"--" - No adjustment necessary.

ATSDR - Agency for Toxic Substances and Disease Registry.  Minimal Risk Level.  November 2007.

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern. 

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997).

IRIS - Integrated Risk Information System, an on-line computer database of toxicological information (USEPA, 2008).

LOAEL - Lowest Observed Adverse Effects Level.

NA - Not available.

PCBs - Polychlorinated Biphenyls.

PPRTV - Provisional Peer Reviewed Toxicity Value.  Provided by USEPA on June 26, 2008.

RfD - Reference Dose.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) USEPA, 2004b. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 4-1. Where USEPA, 2004 does not recommend adjustments, no value is listed.

(b) Oral RfD multiplied by ABSGI.  Where no adjustment is recommended by USEPA, 2004, Dermal RfD = Oral RfD.

(c) 4,4-DDT used as surrogate based on structural similarity.

(d) Value for Aroclor 1254.

(e) Value for mercuric chloride.

(f)  Reference dose for water will be used to evaluate potential groundwater and surface water exposures.

(g)  Reference dose for food will be used to evaluate potential soil exposures.

(h) Value for Chlordane (Technical).

(i) Value for Chromium hexavalent.

(j) Value for Endrin used as surrogate based on structural similarities.

(k) Value for 3-Methylphenol. No IRIS value for 4-Methylphenol available.

(l) Value for trans-1,2-Dichloroethane. No value on IRIS for total or cis-1,2-Dichloroethane.

(m) Value for Pyrene used as surrogate based on structural similarities.

(n)  When assessing exposure to manganese in soil or drinking water, IRIS (03/08) recommends applying a modifying factor of 3 to the oral RfD of 0.14 mg/kg-day. The USEPA Region 9 PRG table (USEPA, 2004) also indicates that the average dietary

     manganese content of the US diet (5 mg/day) be subtracted from the critical dose of 10 mg/day.  Therefore, the RfD is (10 mg/day - 5 mg/day)/Modifying Factor (3) = 1.67 mg/day / 70 kg = 0.024 mg/kg-day.

(o) The NOAEL of 0.25 mg/kg-day for Thallium Sulfate (IRIS, 03/08) was adjusted for the molecular weight of Thallium (as noted in the IRIS file for Thallium Acetate, 03/08) to 0.20 mg/kg-day.  Therefore, the 

     Thallium RfD = 0.20 mg/kg-day / UF 3000 = 6.67E-05 mg/kg-day. 

(p) Value for 2,4-DB used as surrogate based on structural similarities.

(q) Value for gamma-BHC (Lindane) used as surrogate based on structural similarities.

(r)  Retired value. 

(s) Converted from drinking water standard: 1.3 mg/L x 2 L/day x 1/70 kg = 0.037 mg/kg-day.  (See also USEPA, 2006. Maximum Contaminant Levels (MCL)). 

(t) The PPRTV paper uses 4-Nitroaniline as surrogate based on structural similarities.

(u) Value for 2-Chlorophenol used as surrogate based on structural similarities.

(v)  The oral RfD toxicity value for Vanadium, is derived from the IRIS oral RfD for Vanadium Pentoxide by factoring out the molecular weight (MW) of the oxide ion. Vanadium Pentoxide (V205) has a molecular weight of 181.88. The two atoms of Vanadium contribute

        56% of the MW. Vanadium Pentoxide's oral RfD of 9E-03 multiplied by 56% gives a Vanadium oral RfD of 5.04E-03.

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\PARAM_SA2.xlsDRNCO
Revised HHRA

Revision 1,  Date Printed: 12/8/2008



Page 1 of 4TABLE 4-2 (RAGS PART D TABLE 5.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method

VOCs

1,1,1-Trichloroethane 71-55-6 7.00E+00 -- 7.00E+00 IRIS (3/08)

LOW/
MEDIUM 300 1 Reduced Body Weight MOUSE ORAL: DIET

1,1,2-Trichloroethane 79-00-5 4.00E-02 -- 4.00E-02 IRIS (3/08) MEDIUM 100 (w) 1 Clinical Serum Chemistry MOUSE ORAL: DRINKING WATER

1,1-Dichloroethane 75-34-3 2.00E+00 -- 2.00E+00 PPRTV (9/27/06) LOW 300 NA Kidney RAT ORAL: GAVAGE

1,1-Dichloroethylene 75-35-4 5.00E-02 (chr) -- 5.00E-02 IRIS (3/08) MEDIUM 100 1 Liver Toxicity (Fatty Change) RAT ORAL: DRINKING WATER

1,2-Dichloroethane 107-06-2 2.00E-01 -- 2.00E-01 PPRTV (10/02) MEDIUM 300 (w) 1 Increased Kidney Weight RAT/MOUSE ORAL: DRINKING WATER

1,2-Dichloroethene (total) 540-59-0 2.00E-01 (l) -- 2.00E-01 IRIS (3/08) LOW 100 (w) 1 Increased Serum Phosphates MOUSE ORAL: DRINKING WATER

1,2-Dichloropropane 78-87-5 7.00E-02 (z) -- 7.00E-02 ATSDR (11/07) NA 1000 NA Hematological NA NA

2-Butanone 78-93-3 2.00E+00 -- 2.00E+00 HEAST (97) NA 1000 NA Decreased birth weight RAT ORAL: DRINKING WATER

4-Methyl-2-pentanone 108-10-1 8.00E-01 -- 8.00E-01 HEAST (97) NA 300 NA

Lethargy; Increased Liver and Kidney 
Weight; Increased Urinary Protein Levels RAT ORAL: GAVAGE

Acetone 67-64-1 2.70E+00 -- 2.70E+00 IRIS (3/08) MEDIUM 300 (x) 1 Nephropathy RAT ORAL: DRINKING WATER
Acrolein 107-02-8 4.00E-03 -- 4.00E-03 ATSDR (11/07) NA 100 NA Gastrointestinal NA NA

Benzene 71-43-2 1.20E-02 -- 1.20E-02 IRIS (3/08) MEDIUM 100 (x) 1 Decreased Lymphocyte Count HUMAN OCCUPATIONAL: INHALATION

Chlorobenzene 108-90-7 2.00E-01 -- 2.00E-01 IRIS (3/08) MEDIUM 100 (w) 1 Histopathologic Changes in Liver DOG ORAL: DIET

Chloroethane 75-00-3 4.00E-01 (r, chr) -- 4.00E-01 PPRTV (8/30/96) LOW 3000 NA Developmental MOUSE INHALATION

Chloroform 67-66-3 1.00E-02 (chr) -- 1.00E-02 IRIS (3/08) MEDIUM 100 1

Moderate/Marked Fatty Cyst Formation in 
the Liver and Elevated SGPT DOG ORAL: BIOASSAY

Chloromethane 74-87-3 NA -- NA NA NA NA NA NA NA NA

Dichloromethane 75-09-2 6.00E-02 (chr) -- 6.00E-02 IRIS (3/08) MEDIUM 100 1 Liver Toxicity RAT DRINKING WATER: BIOASSAY

Ethylbenzene 100-41-4 1.00E+00 -- 1.00E+00 IRIS (3/08) LOW 100 (w) 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Hexane 110-54-3 NA -- NA NA NA NA NA NA NA NA

Tetrachloroethene 127-18-4 1.00E-01 -- 1.00E-01 IRIS (3/08) MEDIUM 100 (w) 1

Hepatotoxicity in Mice, Weight Gain in 
Rats MOUSE ORAL : GAVAGE

Toluene 108-88-3 8.00E-01 -- 8.00E-01 IRIS (3/08) MEDIUM 300 (w) 1 Increased Kidney Weight RAT ORAL : GAVAGE

Trichloroethene 79-01-6 NA -- NA NA NA NA NA NA NA NA

Vinyl chloride 75-01-4 3.00E-03 (chr) -- 3.00E-03 IRIS (3/08) MEDIUM 30 1 Liver Cell Polymorphism RAT ORAL: DIET

Xylenes, Total 1330-20-7 4.00E-01 -- 4.00E-01 ATSDR (11/07) NA 1000 NA Neurological NA NA

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1.00E-01 -- 1.00E-01 IRIS (3/08) MEDIUM 100 (w) 1

Increased Adrenal Weights; Vacuolization 
of Zona Fasciculata in the Cortex RAT REPRODUCTIVE

1,2-Dichlorobenzene 95-50-1 6.00E-01 -- 6.00E-01 ATSDR (11/07) NA 100 NA Liver effects NA NA

1,4-Dichlorobenzene 106-46-7 7.00E-02 -- 7.00E-02 ATSDR (11/07) NA 100 NA Liver NA NA

1,4-Dioxane 123-91-1 NA -- NA NA NA NA NA NA NA NA

2,4,5-Trichlorophenol 95-95-4 1.00E+00 -- 1.00E+00 IRIS (3/08) LOW 100 (w) 1 Liver and Kidney Pathology RAT ORAL

2,4,6-Trichlorophenol 88-06-2 1.00E-02 -- 1.00E-02 PPRTV (3/21/07) LOW 300 (w) NA

Reproductive Effects (Decreased litter 
size) RAT ORAL: DRINKING WATER

2,4-Dichlorophenol 120-83-2 3.00E-03 (chr) -- 3.00E-03 IRIS (3/08) LOW 100 1

Decreased Delayed Hypersensitivity 
Response RAT ORAL

2,4-Dimethylphenol 105-67-9 6.00E-01 -- 6.00E-01 IRIS (3/08) LOW 100 (y) 1

Clinical Signs (Lethargy, Prostration, and 
Ataxia) and Hematological Changes MOUSE ORAL : GAVAGE

2-Chlorophenol 95-57-8 5.00E-02 -- 5.00E-02 IRIS (3/08) LOW 100 (w) 1 Reproductive Effects RAT ORAL: DRINKING WATER

2-Methylnaphthalene 91-57-6 4.00E-03 (chr) -- 4.00E-03 IRIS (3/08) LOW 1000 1 Pulmonary Alveolar Proteinosis MOUSE ORAL

2-Methylphenol 95-48-7 5.00E-01 -- 5.00E-01 IRIS (3/08) MEDIUM 100 (w) 1

Decreased Body Weights and 
Neurotoxicity RAT ORAL

(mg/kg-day)

Dermal

RfD (b)
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DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

2-Nitroaniline 88-74-4 3.00E-03 (t, chr) -- 3.00E-03 PPRTV (9/24/02) LOW 100 NA Hematological Effects RAT ORAL : GAVAGE

3&4Methylphenol 106-44-5 5.00E-01 (k) -- 5.00E-01 IRIS (3/08) MEDIUM 100 (w) 1

Decreased Body Weights and 
Neurotoxicity RAT ORAL

3,3'-Dichlorobenzidine 91-94-1 NA -- NA NA NA NA NA NA NA NA

4-Chloroaniline 106-47-8 4.00E-03 (chr) -- 4.00E-03 IRIS (3/08) LOW 3000 1 Nonneoplastic Lesions of Splenic Capsule RAT ORAL: BIOASSAY

4-Chlorophenol 106-48-9 5.00E-02 (u) -- 5.00E-02 IRIS (3/08) LOW 100 (w) 1 Reproductive Effects RAT ORAL: DRINKING WATER

4-Nitroaniline 100-01-6 3.00E-03 (chr) -- 3.00E-03 PPRTV (11/1/02) HIGH 100 1 Hematological Effects RAT ORAL : GAVAGE

4-Nitrophenol 100-02-7 8.00E-02 (r) -- 8.00E-02 PPRTV (1/27/95) NA 300 (w) NA Liver, Kidney and Lung RAT ORAL : GAVAGE

Benzo(a)anthracene 56-55-3 NA -- NA NA NA NA NA NA NA NA

Benzo(a)pyrene 50-32-8 NA -- NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene 205-99-2 NA -- NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene 191-24-2 3.00E-01 (m) -- 3.00E-01 IRIS (3/08) LOW 300 (w) 1 Kidney Effects MOUSE ORAL: BIOASSAY

Benzo(k)fluoranthene 207-08-9 NA -- NA NA NA NA NA NA NA NA

Benzyl Butyl Phthalate 85-68-7 2.00E+00 -- 2.00E+00 IRIS (3/08) LOW 100 (w) 1

Significantly Increased Liver-To-Body 
Weight and Liver-To-Brain Weight Ratios RAT ORAL

bis(2-Chloroethyl)ether 111-44-4 NA -- NA NA NA NA NA NA NA NA

bis(2-Ethylhexyl)phthalate 117-81-7 2.00E-01 -- 2.00E-01 IRIS (3/08) MEDIUM 100 (w) 1 Increased Relative Liver Weight GUINEA PIG ORAL: BIOASSAY

Chrysene 218-01-9 NA -- NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene 53-70-3 NA -- NA NA NA NA NA NA NA NA

Diethyl Phthalate 84-66-2 8.00E+00 -- 8.00E+00 IRIS (3/08) LOW 100 (w) 1

Decreased Growth Rate, Food 
Consumption and Altered Organ Weights RAT ORAL

Di-n-butylphthalate 84-74-2 1.00E+00 -- 1.00E+00 IRIS (3/08) LOW 100 (w) 1 Increased Mortality RAT ORAL

Di-n-octylphthalate 117-84-0 NA -- NA NA NA NA NA NA NA NA

Dinoseb 88-85-7 1.00E-03 (chr) -- 1.00E-03 IRIS (3/08) LOW 1000 1 Decrease Fetal Weight RAT REPRODUCTIVE

Hexachlorobenzene 118-74-1 1.00E-04 (z) -- 1.00E-04 ATSDR (11/07) NA 90 NA Reproductive effects NA NA

Indeno(1,2,3-cd)pyrene 193-39-5 NA -- NA NA NA NA NA NA NA NA

Naphthalene 91-20-3 2.00E-01 -- 2.00E-01 IRIS (3/08) LOW 300 (w) 1

Decreased mean terminal body weight in 
males RAT ORAL

Nitrobenzene 98-95-3 5.00E-03 -- 5.00E-03 IRIS (3/08) LOW 1000 (w) 1

Hematologic, Adrenal, Kidney and Liver 
Lesions RAT/MOUSE INHALATION

N-Nitrosodiphenylamine 86-30-6 NA -- NA NA NA NA NA NA NA NA

Phenol 108-95-2 6.00E-01 -- 6.00E-01 HEAST (97) NA 100 NA Decreased fetal weight RAT ORAL: GAVAGE

Pesticides

4,4'-DDD 72-54-8 5.00E-04 (c,chr) -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

4,4'-DDE 72-55-9 5.00E-04 (c,chr) -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

4,4'-DDT 50-29-3 5.00E-04 (chr) -- 5.00E-04 IRIS (3/08) MEDIUM 100 1 Liver Lesions RAT ORAL: DIET

Aldrin 309-00-2 3.00E-05 (chr) -- 3.00E-05 IRIS (3/08) MEDIUM 1000 1 Liver Toxicity RAT ORAL

alpha-BHC 319-84-6 3.00E-03 (q) -- 3.00E-03 IRIS (3/08) MEDIUM 100 (w) 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

alpha-Chlordane 5103-71-9 6.00E-04 (h) -- 6.00E-04 ATSDR (11/07) NA 100 NA Liver NA NA

beta-BHC 319-85-7 3.00E-03 (q) -- 3.00E-03 IRIS (3/08) MEDIUM 100 (w) 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

delta-BHC 319-86-8 3.00E-03 (q) -- 3.00E-03 IRIS (3/08) MEDIUM 100 (w) 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Dieldrin 60-57-1 1.00E-04 -- 1.00E-04 ATSDR (11/07) NA 100 NA Neurological NA NA

Endrin Ketone 53494-70-5 2.00E-03 (j) -- 2.00E-03 ATSDR (11/07) NA 100 NA Neurological NA NA

gamma-BHC (Lindane) 58-89-9 3.00E-03 -- 3.00E-03 IRIS (3/08) MEDIUM 100 (w) 1 Liver and Kidney Toxicity RAT ORAL: BIOASSAY

Heptachlor 76-44-8 1.50E-03 -- 1.50E-03 IRIS (3/08) LOW 100 (x) 1 Liver Weight Increase in Males RAT ORAL
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DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

Heptachlor Epoxide 1024-57-3 1.30E-05 (chr) -- 1.30E-05 IRIS (3/08) LOW 1000 1

Increase Liver-To-Body Weight Ratio in 
Both Males and Females DOG ORAL

Herbicides

2,4,5-T 93-76-5 3.00E-02 -- 3.00E-02 IRIS (3/08) MEDIUM 100 (x) 1

Increased Urinary Coproporphyrins (Other 
Effect: Reduced Neonatal Survival) RAT ORAL

2,4,5-TP (Silvex) 93-72-1 8.00E-03 (chr) -- 8.00E-03 IRIS (3/08) MEDIUM 100 1 Histopathologic Changes in Liver DOG ORAL: BIOASSAY

2,4-D 94-75-7 1.00E-02 (chr) -- 1.00E-02 IRIS (3/08) MEDIUM 100 1 Hematologic, Liver and Kidney Toxicity RAT ORAL: BIOASSAY

2,4-DB 94-82-6 8.00E-02 -- 8.00E-02 IRIS (3/08) LOW 100 (w) 1 Internal Hemorrhage, Mortality DOG ORAL: BIOASSAY

Dicamba 1918-00-9 3.00E-02 (chr) -- 3.00E-02 IRIS (3/08) HIGH 100 1 Maternal and Fetal Toxicity RABBIT DEVELOPMENTAL

Dichlorprop 120-36-5 8.00E-02 (p) -- 8.00E-02 IRIS (3/08) LOW 100 (w) 1 Internal Hemorrhage, Mortality DOG ORAL: BIOASSAY

MCPA 94-74-6 5.00E-04 (chr) -- 5.00E-04 IRIS (3/08) MEDIUM 300 1 Kidney and Liver Toxicity DOG ORAL

MCPP 93-65-2 1.00E-02 -- 1.00E-02 IRIS (3/08) MEDIUM 300 (w) 1

Increased Absolute and Relative Kidney 
Weights RAT ORAL

Pentachlorophenol 87-86-5 3.00E-02 (chr) -- 3.00E-02 IRIS (3/08) MEDIUM 100 1 Liver and Kidney Pathology RAT ORAL

PCBs

PCBs, Total 1336-36-3 6.00E-05 (d) -- 6.00E-05 IRIS (3/08) MEDIUM 100 (x) 1

Ocular, Meibomiam gland, Finger and 
Toenail, Immune Effects MONKEY ORAL: CAPSULE

Dioxin

Dioxin TEQ-HH 1746-01-6 2.00E-08 (z) -- 2.00E-08 ATSDR (11/07) NA 30 NA Lymphatic Effects Guinea pig Dietary

Metals

Aluminum 7429-90-5 1.00E+00 (chr) -- 1.00E+00 PPRTV (2/7/07) LOW 100 NA Neurological Toxicity MOUSE ORAL: DIET

Antimony 7440-36-0 4.00E-04 (chr) 1.50E-01 6.00E-05 IRIS (3/08) LOW 1000 1 Longevity, Blood Glucose and Cholesterol RAT ORAL: BIOASSAY

Arsenic 7440-38-2 3.00E-04 (chr) -- 3.00E-04 IRIS (3/08) MEDIUM 3 1

Hyperpigmentation, Kertosis and Possible 
Vascular Complications HUMAN ORAL

Barium 7440-39-3 2.00E-01 (chr) 7.00E-02 1.40E-02 IRIS (3/08) MEDIUM 300 1 Nephropathy MOUSE DRINKING WATER

Beryllium 7440-41-7 5.00E-03 7.00E-03 3.50E-05 HEAST (97) NA 100 NA None observed RAT ORAL: DRINKING WATER

Cadmium 7440-43-9 5.00E-04 (f,chr) 5.00E-02 2.50E-05 IRIS (3/08) HIGH 10 1 Significant Proteinuria HUMAN ORAL

Cadmium 7440-43-9 1.00E-03 (g,chr) 2.50E-02 2.50E-05 IRIS (3/08) HIGH 10 1 Significant Proteinuria HUMAN ORAL

Chromium 7440-47-3 9.00E-03 (i) 2.50E-02 2.25E-04 IRIS (3/08) LOW 100 (x) 3 None Reported RAT ORAL: DRINKING WATER

Cobalt 7440-48-4 6.00E-02 -- 6.00E-02 PPRTV (1/15/02)

LOW/        
MEDIUM 3 (x) 1 Increased Hemoglobin HUMAN INJECTION (DIALYSIS)

Copper 7440-50-8 3.70E-02 (s,chr) -- 3.70E-02 HEAST (97) NA NA NA GI Irritation HUMAN ORAL

Manganese 7439-96-5 2.40E-02 (n,chr) 4.00E-02 9.60E-04 IRIS (3/08) HIGH 1 3

CNS Effects (Other Effect: Impairment of 
Neurobehavioral Function) HUMAN ORAL

Mercury 7439-97-6 3.00E-03 (e) 7.00E-02 2.10E-04 IRIS (3/08) HIGH 100 (w) 1 Autoimmune Effects RAT ORAL: DIET

Nickel 7440-02-0 2.00E-02 (chr) 4.00E-02 8.00E-04 IRIS (3/08) MEDIUM 300 1 Decreased Body and Organ Weights RAT ORAL

Selenium 7782-49-2 5.00E-03 (chr) -- 5.00E-03 IRIS (3/08) HIGH 3 1 Clinical Selenosis HUMAN EPIDEMIOLOGICAL

Thallium 7440-28-0 6.67E-04 (o) -- 6.67E-04 IRIS (3/08) LOW 300 (w) 1 Increased Levels of SGOT and LDH RAT ORAL: SUBCHRONIC

Vanadium 7440-62-2 5.04E-03 (v,chr) 2.60E-02 1.31E-04 IRIS (3/08) LOW 100 1 Decreased hair cystine RAT ORAL
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DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Oral Fraction USEPA Target Organ/

CAS RfD Absorbed Reference  Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number  (mg/kg-day) ABSGI (a)  (Last Verified) Level Factor Factor at LOAEL Animal Method(mg/kg-day)

Dermal

RfD (b)

Zinc 7440-66-6 3.00E-01 (chr) -- 3.00E-01 IRIS (3/08)

MEDIUM/    
HIGH 3 1

y y ,
Superoxide Dismutase (ESOD) Activity in 

Healthy Adult Male and Female 
Volunteers HUMAN ORAL

Notes:

Chronic values used where sub-chronic values are not available, denoted with "chr".

"--" - No adjustment necessary.

ATSDR - Agency for Toxic Substances and Disease Registry.  Minimal Risk Level.  November 2007.

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern. 

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997).

IRIS - Integrated Risk Information System, an on-line computer database of toxicological information (USEPA, 2008).

LOAEL - Lowest Observed Adverse Effects Level.

NA - Not available.

PCBs - Polychlorinated Biphenyls.

PPRTV - Provisional Peer Reviewed Toxicity Value.  Provided by USEPA on June 26, 2008.

RfD - Reference Dose.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) USEPA, 2004b. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 4-1. Where USEPA, 2004 does not recommend adjustments, no value is listed.

(b) Oral RfD multiplied by ABSGI.  Where no adjustment is recommended by USEPA, 2004, Dermal RfD = Oral RfD.

(c) 4,4-DDT used as surrogate based on structural similarity.

(d) Value for Aroclor 1254.

(e) Value for mercuric chloride.

(f)  Reference dose for water will be used to evaluate potential groundwater and surface water exposures.

(g)  Reference dose for food will be used to evaluate potential soil exposures.

(h) Value for Chlordane (Technical).

(i) Value for Chromium hexavalent.

(j) Value for Endrin used as surrogate based on structural similarities.

(k) Value for 3-Methylphenol. No IRIS value for 4-Methylphenol available.

(l) Value for trans-1,2-Dichloroethane. No value on IRIS for total or cis-1,2-Dichloroethane.

(m) Value for Pyrene used as surrogate based on structural similarities.

(n)  When assessing exposure to manganese in soil or drinking water, IRIS (03/08) recommends applying a modifying factor of 3 to the oral RfD of 0.14 mg/kg-day. The USEPA Region 9 PRG table (USEPA, 2004) also indicates that the average dietary

     manganese content of the US diet (5 mg/day) be subtracted from the critical dose of 10 mg/day.  Therefore, the RfD is (10 mg/day - 5 mg/day)/Modifying Factor (3) = 1.67 mg/day / 70 kg = 0.024 mg/kg-day.

(o) The NOAEL of 0.25 mg/kg-day for Thallium Sulfate (IRIS, 03/08) was adjusted for the molecular weight of Thallium (as noted in the IRIS file for Thallium Acetate, 03/08) to 0.20 mg/kg-day.  Therefore, the 

     Thallium RfD = 0.20 mg/kg-day / UF 3000 = 6.67E-05 mg/kg-day. 

(p) Value for 2,4-DB used as surrogate based on structural similarities.

(q) Value for gamma-BHC (Lindane) used as surrogate based on structural similarities.

(r)  Retired value. 

(s) Converted from drinking water standard: 1.3 mg/L x 2 L/day x 1/70 kg = 0.037 mg/kg-day.  (See also USEPA, 2006. Maximum Contaminant Levels (MCL)). 

(t) The PPRTV paper uses 4-Nitroaniline as surrogate based on structural similarities.

(u) Value for 2-Chlorophenol used as surrogate based on structural similarities.

(v)  The oral RfD toxicity value for Vanadium, is derived from the IRIS oral RfD for Vanadium Pentoxide by factoring out the molecular weight (MW) of the oxide ion. Vanadium Pentoxide (V205) has a molecular weight of 181.88. The two atoms of Vanadium contribute

        56% of the MW. Vanadium Pentoxide's oral RfD of 9E-03 multiplied by 56% gives a Vanadium oral RfD of 5.04E-03.

(w) Uncertainty factor of 10 for sub-chronic to chronic exposure removed to derive subchronic reference dose.

(x) Uncertainty factor of 3 for sub-chronic to chronic exposure removed to derive subchronic reference dose.

(y) Uncertainty factor of 30 for sub-chronic to chronic exposure removed to derive subchronic reference dose.

(z) Intermediate MRL.
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TABLE 4-3 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

VOCs

1,1,1-Trichloroethane 71-55-6 1.43E+00 (a) 5.00E+00 IRIS (3/08) MEDIUM 100 1 Liver Histopathologic Changes MOUSE/RAT INHALATION

1,1,2-Trichloroethane 79-00-5 NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 75-34-3 1.43E-01 (a) 5.00E-01 HEAST (97, Alt) NA 1000 1 Kidney Damage CAT INHALATION: INTERMITTENT

1,1-Dichloroethylene 75-35-4 5.71E-02 (a) 2.00E-01 IRIS (3/08) MEDIUM 30 1 Liver toxicity (fatty change) RAT INHALATION

1,2-Dichloroethane 107-06-2 7.00E-01 (a,h) 2.45E+00 ATSDR (11/07) NA 90 NA Liver NA NA

1,2-Dichloroethene (total) 540-59-0 1.71E-02 (a,b,c) 6.00E-02 PPRTV (3/1/06) LOW 3000 1 Liver and Lung RAT INHALATION

1,2-Dichloropropane 78-87-5 1.14E-03 (a) 4.00E-03 IRIS (3/08) MEDIUM 300 1 Hyperplasia of the nasal mucosa RAT INHALATION

2-Butanone 78-93-3 1.43E+00 (a) 5.00E+00 IRIS (3/08) MEDIUM 300 1

Developmental Toxicity (Skeletal 
variations) MOUSE DEVELOPMENTAL

4-Methyl-2-pentanone 108-10-1 8.57E-01 (a) 3.00E+00 IRIS (3/08) LOW/MEDIUM 300 1

Reduced fetal body weight, skeletal 
variations, increased fetal death MOUSE/RAT INHALATION: DEVELOPMENTAL

Acetone 67-64-1 8.86E+00 (a,h) 3.10E+01 ATSDR (11/07) NA 100 NA Neurological NA NA

Acrolein 107-02-8 5.71E-06 (a) 2.00E-05 IRIS (3/08) MEDIUM 1000 1 Nasal lesions RAT INHALATION

Benzene 71-43-2 8.57E-03 (a) 3.00E-02 IRIS (3/08) MEDIUM 300 1 Decreased Lymphocyte Count HUMAN OCCUPATIONAL

Chlorobenzene 108-90-7 1.43E-02 (a) 5.00E-02 PPRTV (10/12/06) LOW 1000 1 Liver and Kidney effects RAT INHALATION

Chloroethane 75-00-3 2.86E+00 (a) 1.00E+01 IRIS (3/08) MEDIUM 300 1 Delayed Fetal Ossification MOUSE INHALATION: DEVELOPMENTAL

Chloroform 67-66-3 8.57E-02 (a) 3.00E-01 CalEPA (2/05) NA NA NA

Gastrointestinal system, kidney, 
development NA NA

Chloromethane 74-87-3 2.57E-02 (a) 9.00E-02 IRIS (3/08) MEDIUM 1000 1 Cerebellar lesions MOUSE INHALATION

Dichloromethane 75-09-2 1.14E-01 (a) 4.00E-01 CalEPA (2/05) NA NA NA Cardiovascular, nervous NA NA

Ethylbenzene 100-41-4 2.86E-01 (a) 1.00E+00 IRIS (3/08) LOW 300 1 Developmental toxicity RAT/RABBIT INHALATION

Hexane 110-54-3 2.00E-01 (a) 7.00E-01 IRIS (3/08) MEDIUM 300 1 Peripheral neuropathy RAT INHALATION

Tetrachloroethene 127-18-4 1.00E-02 (a) 3.50E-02 CalEPA (2/05) NA NA NA Kidney, liver NA NA

Toluene 108-88-3 1.43E+00 (a) 5.00E+00 IRIS (3/08) HIGH 10 1

Neurological effects in occupationally 
exposed workers. HUMAN INHALATION: OCCUPATIONAL

Trichloroethene 79-01-6 1.71E-01 (a) 6.00E-01 CalEPA (2/05) NA 100 1 Nervous system, eyes HUMAN INHALATION: OCCUPATIONAL

Vinyl chloride 75-01-4 2.86E-02 (a) 1.00E-01 IRIS (3/08) MEDIUM 30 1 Liver cell polymorphism RAT ORAL

Xylenes, Total 1330-20-7 2.86E-02 (a) 1.00E-01 IRIS (3/08) MEDIUM 300 1 Impaired motor coordination RAT INHALATION

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1.14E-03 (a) 4.00E-03 PPRTV (10/16/02) LOW/MEDIUM 1000 NA Increased urinary porphyria RAT INHALATION

1,2-Dichlorobenzene 95-50-1 5.71E-02 (a) 2.00E-01 HEAST (97, Alt) NA 1000 1 Decreased weight gain RAT INHALATION: INTERMITTENT

1,4-Dichlorobenzene 106-46-7 2.29E-01 (a) 8.00E-01 IRIS (3/08) MEDIUM 100 1 Increased liver weight RAT INHALATION

1,4-Dioxane 123-91-1 8.57E-01 (a) 3.00E+00 CalEPA (2/05) NA NA NA

Gastrointestinal system; kidney; 
cardiovascular system NA NA

2,4,5-Trichlorophenol 95-95-4 NA NA NA NA NA NA NA NA NA

2,4,6-Trichlorophenol 88-06-2 NA NA NA NA NA NA NA NA NA

2,4-Dichlorophenol 120-83-2 NA NA NA NA NA NA NA NA NA

2,4-Dimethylphenol 105-67-9 NA NA NA NA NA NA NA NA NA
2-Chlorophenol 95-57-8 NA NA NA NA NA NA NA NA NA

2-Methylnaphthalene 91-57-6 8.57E-04 (a,d) 3.00E-03 IRIS (3/08) MEDIUM 3000 1

Nasal Effects; Hyperplasia and Metaplasia 
in respiratory and olfactory epithelium MOUSE INHALATION

2-Methylphenol 95-48-7 NA NA NA NA NA NA NA NA NA

2-Nitroaniline 88-74-4 2.86E-05 (a) 1.00E-04 PPRTV (9/24/02) LOW 3000 1 Respiratory Effects RAT INHALATION

3&4Methylphenol 106-44-5 NA NA NA NA NA NA NA NA NA

3,3'-Dichlorobenzidine 91-94-1 NA NA NA NA NA NA NA NA NA

4-Chloroaniline 106-47-8 NA NA NA NA NA NA NA NA NA

4-Chlorophenol 106-48-9 NA NA NA NA NA NA NA NA NA

4-Nitroaniline 100-01-6 1.14E-03 (a) 4.00E-03 PPRTV (11/1/02) LOW 1000 NA Hematological Effects RAT INHALATION: INTERMITTENT

4-Nitrophenol 100-02-7 NA NA NA NA NA NA NA NA NA

Benzo(a)anthracene 56-55-3 NA NA NA NA NA NA NA NA NA
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TABLE 4-3 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

Benzo(a)pyrene 50-32-8 NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene 205-99-2 NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene 191-24-2 NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene 207-08-9 NA NA NA NA NA NA NA NA NA

Benzyl Butyl Phthalate 85-68-7 NA NA NA NA NA NA NA NA NA

bis(2-Chloroethyl)ether 111-44-4 NA NA NA NA NA NA NA NA NA

bis(2-Ethylhexyl)phthalate 117-81-7 NA NA NA NA NA NA NA NA NA

Chrysene 218-01-9 NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene 53-70-3 NA NA NA NA NA NA NA NA NA

Diethyl Phthalate 84-66-2 NA NA NA NA NA NA NA NA NA

Di-n-butylphthalate 84-74-2 NA NA NA NA NA NA NA NA NA

Di-n-octylphthalate 117-84-0 NA NA NA NA NA NA NA NA NA

Dinoseb 88-85-7 NA NA NA NA NA NA NA NA NA

Hexachlorobenzene 118-74-1 NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene 193-39-5 NA NA NA NA NA NA NA NA NA

Naphthalene 91-20-3 8.57E-04 (a) 3.00E-03 IRIS (3/08) LOW - MEDIUM 3000 1

Nasal Effects; Hyperplasia and Metaplasia 
in respiratory and olfactory epithelium MOUSE INHALATION

Nitrobenzene 98-95-3 5.71E-04 (a) 2.00E-03 HEAST (97, Alt) NA 10000 NA

Hematological Effects, Adrenal, Kidney, 
and Liver Lesions MOUSE/RAT INHALATION: INTERMITTENT

N-Nitrosodiphenylamine 86-30-6 NA NA NA NA NA NA NA NA NA

Phenol 108-95-2 5.71E-02 (a) 2.00E-01 CalEPA (2/05) NA NA NA

Gastrointestinal System; Cardiovascular 
System; Kidney; Hematopoietic System NA NA

Pesticides

4,4'-DDD 72-54-8 NA NA NA NA NA NA NA NA NA

4,4'-DDE 72-55-9 NA NA NA NA NA NA NA NA NA

4,4'-DDT 50-29-3 NA NA NA NA NA NA NA NA NA

Aldrin 309-00-2 NA NA NA NA NA NA NA NA NA

alpha-BHC 319-84-6 NA NA NA NA NA NA NA NA NA

alpha-Chlordane 5103-71-9 2.00E-04 (a,e) 7.00E-04 IRIS (3/08) LOW 1000 1 Liver Effects RAT INHALATION

beta-BHC 319-85-7 NA NA NA NA NA NA NA NA NA

delta-BHC 319-86-8 NA NA NA NA NA NA NA NA NA

Dieldrin 60-57-1 NA NA NA NA NA NA NA NA NA

Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA NA NA

gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA NA NA

Heptachlor 76-44-8 NA NA NA NA NA NA NA NA NA

Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA NA NA

Herbicides

2,4,5-T 93-76-5 NA NA NA NA NA NA NA NA NA

2,4,5-TP (Silvex) 93-72-1 NA NA NA NA NA NA NA NA NA

2,4-D 94-75-7 NA NA NA NA NA NA NA NA NA

2,4-DB 94-82-6 NA NA NA NA NA NA NA NA NA

Dicamba 1918-00-9 NA NA NA NA NA NA NA NA NA

Dichlorprop 120-36-5 NA NA NA NA NA NA NA NA NA

MCPA 94-74-6 NA NA NA NA NA NA NA NA NA

MCPP 93-65-2 NA NA NA NA NA NA NA NA NA

Pentachlorophenol 87-86-5 NA NA NA NA NA NA NA NA NA

PCBs

PCBs, Total 1336-36-3 NA NA NA NA NA NA NA NA NA

Dioxin

Dioxin TEQ-HH 1746-01-6 NA NA NA NA NA NA NA NA NA
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TABLE 4-3 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

Metals

Aluminum 7429-90-5 1.43E-03 (a) 5.00E-03 PPRTV (2/7/07) LOW/MEDIUM 300 NA

Neurological (Psychomotor and Cognitive 
Impairment) HUMAN INHALATION

Antimony 7440-36-0 NA NA NA NA NA NA NA NA NA

Arsenic 7440-38-2 8.57E-06 (a) 3.00E-05 CalEPA (2/05) NA NA NA

Development; Cardiovascular System; 
Nervous System NA NA

Barium 7440-39-3 1.43E-04 (a) 5.00E-04 HEAST (97, Alt) NA 1000 1 Fetotoxicity RAT INHALATION: INTERMITTENT

Beryllium 7440-41-7 5.71E-06 (a) 2.00E-05 IRIS (3/08) MEDIUM 10 1

Beryllium Sensitization and Progression to 
CBD HUMAN OCCUPATIONAL

Cadmium 7440-43-9 5.71E-06 (a) 2.00E-05 CalEPA (2/05) NA NA NA Kidney; Respiratory System NA NA

Chromium 7440-47-3 2.86E-05 (a,f) 1.00E-04 IRIS (3/08) MEDIUM 300 1

Lactate Dehydrogenase in 
Bronchioaveolar Lavage Fluid HUMAN INHALATION: OCCUPATIONAL

Cobalt 7440-48-4 5.71E-06 (a) 2.00E-05 PPRTV (1/15/02) LOW/MEDIUM 100 NA Respiratory Effects HUMAN INHALATION: OCCUPATIONAL

Copper 7440-50-8 NA NA NA NA NA NA NA NA NA

Manganese 7439-96-5 1.43E-05 (a) 5.00E-05 IRIS (3/08) MEDIUM 1000 1 Impairment of Neurobehavioral Function HUMAN INHALATION: OCCUPATIONAL

Mercury 7439-97-6 8.57E-05 (a,g) 3.00E-04 IRIS (3/08) (g) MEDIUM 30 1

Hand tremor; increases in memory 
disturbances; slight evidence of autonomic 

dysfunction HUMAN INHALATION: OCCUPATIONAL

Nickel 7440-02-0 1.43E-05 (a) 5.00E-05 CalEPA (2/05) NA NA NA

Respiratory System; Hematopoietic 
System NA NA

Selenium 7782-49-2 5.71E-03 (a) 2.00E-02 CalEPA (2/05) NA NA NA

Gastrointestinal System; Cardiovascular 
System; Nervous System NA NA

Thallium 7440-28-0 NA NA NA NA NA NA NA NA NA

Vanadium 7440-62-2 NA NA NA NA NA NA NA NA NA

Zinc 7440-66-6 NA NA NA NA NA NA NA NA NA

Notes:

ATSDR - Agency for Toxic Substances and Disease Registry.  Minimal Risk Level (MRL).  November 2007.

CalEPA, 2005. Chronic Reference Exposure Levels (ChRELs). California Environmental Protection Agency. February 2005. <http://www.oehha.org/air/chronic_rels/AllChrels.html>. 

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern. 

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health. 

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997a).  Alt = Alternate Methods (HEAST Table 2). 

IRIS - Integrated Risk Information System, an on-line computer database of toxicological information (USEPA, 2008).

LOAEL - Lowest Observed Adverse Effects Level.

NA - Not Available.

PCBs - Polychlorinated Biphenyls.

PPRTV - Provisional Peer Reviewed Toxicity Value.

RfC - Reference Concentration.

RfD - Reference Dose.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) Converted from reference concentration:  RfC (mg/m3) x (20 m3 air/day)/70 kg body weight.

(b) Value for 1,2-dichloroethene (trans).

(c) Retired value.

(d) Value for Naphthalene used as surrogate based on structural similarities.

(e) Value for Chlordane (Technical).

(f) Value for Chromium (VI) particulates.

(g) Value for elemental mercury.
(h) MRL for 1,2-Dichloroethane converted to RfC as follows: MRL (0.6 ppm) x Molecular Weight (98.96 g/mol)/ Molar Volume of Air in liters (24.45)
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TABLE 4-4 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

VOCs

1,1,1-Trichloroethane 71-55-6 1.43E+00 (a,l,chr) 5.00E+00 IRIS (3/08) MEDIUM 100 1 Liver Histopathologic Changes MOUSE/RAT INHALATION

1,1,2-Trichloroethane 79-00-5 NA NA NA NA NA NA NA NA NA

1,1-Dichloroethane 75-34-3 1.43E+00 (a) 5.00E+00 HEAST (97, Alt) NA 100 1 Kidney Damage CAT INHALATION: INTERMITTENT

1,1-Dichloroethylene 75-35-4 5.71E-02 (a,chr) 2.00E-01 IRIS (3/08) MEDIUM 30 1 Liver toxicity (fatty change) RAT INHALATION

1,2-Dichloroethane 107-06-2 7.00E-01 (a,h,chr) 2.45E+00 ATSDR (11/07) NA 90 NA Liver NA NA

1,2-Dichloroethene (total) 540-59-0 2.29E-01 (a,b,h,k) 8.00E-01 ATSDR (11/07) LOW 1000 NA Liver RAT INHALATION

1,2-Dichloropropane 78-87-5 3.43E-03 (a) 1.20E-02 IRIS (3/08) MEDIUM 100 (j) 1 Hyperplasia of the nasal mucosa RAT INHALATION

2-Butanone 78-93-3 1.43E+00 (a,chr) 5.00E+00 IRIS (3/08) MEDIUM 300 1

Developmental Toxicity (Skeletal 
variations) MOUSE DEVELOPMENTAL

4-Methyl-2-pentanone 108-10-1 8.57E-01 (a,chr) 3.00E+00 IRIS (3/08) LOW/MEDIUM 300 1

Reduced fetal body weight, skeletal 
variations, increased fetal death MOUSE/RAT INHALATION: DEVELOPMENTAL

Acetone 67-64-1 8.86E+00 (a,h,k,l) 3.10E+01 ATSDR (11/07) NA 100 NA Neurological NA NA

Acrolein 107-02-8 5.71E-05 (a) 2.00E-04 IRIS (3/08) MEDIUM 100 (i) 1 Nasal lesions RAT INHALATION

Benzene 71-43-2 2.57E-02 (a) 9.00E-02 IRIS (3/08) MEDIUM 100 (j) 1 Decreased Lymphocyte Count HUMAN OCCUPATIONAL

Chlorobenzene 108-90-7 1.43E-01 (a) 5.00E-01 PPRTV (10/12/06) LOW 100 1 Liver and Kidney effects RAT INHALATION

Chloroethane 75-00-3 2.86E+00 (a,chr) 1.00E+01 IRIS (3/08) MEDIUM 300 1 Delayed Fetal Ossification MOUSE INHALATION: DEVELOPMENTAL

Chloroform 67-66-3 8.57E-02 (a,chr) 3.00E-01 CalEPA (2/05) NA NA NA

Gastrointestinal system, kidney, 
development NA NA

Chloromethane 74-87-3 2.57E-01 (a) 9.00E-01 IRIS (3/08) MEDIUM 100 (i) 1 Cerebellar lesions MOUSE INHALATION

Dichloromethane 75-09-2 1.14E-01 (a,chr) 4.00E-01 CalEPA (2/05) NA NA NA Cardiovascular, nervous NA NA

Ethylbenzene 100-41-4 2.86E+00 (a) 1.00E+01 IRIS (3/08) LOW 30 (i) 1 Developmental toxicity RAT/RABBIT INHALATION

Hexane 110-54-3 6.00E-01 (a) 2.10E+00 IRIS (3/08) MEDIUM 100 (j) 1 Peripheral neuropathy RAT INHALATION

Tetrachloroethene 127-18-4 1.00E-02 (a,chr) 3.50E-02 CalEPA (2/05) NA NA NA Kidney, liver NA NA

Toluene 108-88-3 1.43E+00 (a,chr) 5.00E+00 IRIS (3/08) HIGH 10 1

Neurological effects in occupationally 
exposed workers. HUMAN INHALATION: OCCUPATIONAL

Trichloroethene 79-01-6 1.71E-01 (a,chr) 6.00E-01 CalEPA (2/05) NA 100 1 Nervous system, eyes HUMAN INHALATION: OCCUPATIONAL

Vinyl chloride 75-01-4 2.86E-02 (a,chr) 1.00E-01 IRIS (3/08) MEDIUM 30 1 Liver cell polymorphism RAT ORAL

Xylenes, Total 1330-20-7 8.57E-02 (a) 3.00E-01 IRIS (3/08) MEDIUM 100 (j) 1 Impaired motor coordination RAT INHALATION

SVOCs

1,2,4-Trichlorobenzene 120-82-1 1.14E-02 (a) 4.00E-02 PPRTV (10/16/02) LOW/MEDIUM 100 (i) NA Increased urinary porphyria RAT INHALATION

1,2-Dichlorobenzene 95-50-1 5.71E-01 (a) 2.00E+00 HEAST (97, Alt) NA 100 1 Decreased weight gain RAT INHALATION: INTERMITTENT

1,4-Dichlorobenzene 106-46-7 3.43E-01 (a) 1.20E+00 ATSDR (11/07) NA 100 NA Liver effects NA NA

1,4-Dioxane 123-91-1 8.57E-01 (a,chr) 3.00E+00 CalEPA (2/05) NA NA NA

Gastrointestinal system; kidney; 
cardiovascular system NA NA

2,4,5-Trichlorophenol 95-95-4 NA NA NA NA NA NA NA NA NA

2,4,6-Trichlorophenol 88-06-2 NA NA NA NA NA NA NA NA NA

2,4-Dichlorophenol 120-83-2 NA NA NA NA NA NA NA NA NA

2,4-Dimethylphenol 105-67-9 NA NA NA NA NA NA NA NA NA
2-Chlorophenol 95-57-8 NA NA NA NA NA NA NA NA NA

2-Methylnaphthalene 91-57-6 2.57E-03 (a,d) 9.00E-03 IRIS (3/08) MEDIUM 1000 (j) 1

Nasal Effects; Hyperplasia and Metaplasia 
in respiratory and olfactory epithelium MOUSE INHALATION

2-Methylphenol 95-48-7 NA NA NA NA NA NA NA NA NA

2-Nitroaniline 88-74-4 2.86E-04 (a) 1.00E-03 PPRTV (9/24/02) LOW 300 1 Respiratory Effects RAT INHALATION

3&4Methylphenol 106-44-5 NA NA NA NA NA NA NA NA NA

3,3'-Dichlorobenzidine 91-94-1 NA NA NA NA NA NA NA NA NA

4-Chloroaniline 106-47-8 NA NA NA NA NA NA NA NA NA

4-Chlorophenol 106-48-9 NA NA NA NA NA NA NA NA NA

4-Nitroaniline 100-01-6 1.14E-02 (a) 4.00E-02 PPRTV (11/1/02) LOW 100 (i) NA Hematological Effects RAT INHALATION: INTERMITTENT

4-Nitrophenol 100-02-7 NA NA NA NA NA NA NA NA NA

Benzo(a)anthracene 56-55-3 NA NA NA NA NA NA NA NA NA
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TABLE 4-4 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

Benzo(a)pyrene 50-32-8 NA NA NA NA NA NA NA NA NA

Benzo(b)fluoranthene 205-99-2 NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene 191-24-2 NA NA NA NA NA NA NA NA NA

Benzo(k)fluoranthene 207-08-9 NA NA NA NA NA NA NA NA NA

Benzyl Butyl Phthalate 85-68-7 NA NA NA NA NA NA NA NA NA

bis(2-Chloroethyl)ether 111-44-4 NA NA NA NA NA NA NA NA NA

bis(2-Ethylhexyl)phthalate 117-81-7 NA NA NA NA NA NA NA NA NA

Chrysene 218-01-9 NA NA NA NA NA NA NA NA NA

Dibenzo(a,h)anthracene 53-70-3 NA NA NA NA NA NA NA NA NA

Diethyl Phthalate 84-66-2 NA NA NA NA NA NA NA NA NA

Di-n-butylphthalate 84-74-2 NA NA NA NA NA NA NA NA NA

Di-n-octylphthalate 117-84-0 NA NA NA NA NA NA NA NA NA

Dinoseb 88-85-7 NA NA NA NA NA NA NA NA NA

Hexachlorobenzene 118-74-1 NA NA NA NA NA NA NA NA NA

Indeno(1,2,3-cd)pyrene 193-39-5 NA NA NA NA NA NA NA NA NA

Naphthalene 91-20-3 2.57E-03 (a) 9.00E-03 IRIS (3/08) LOW - MEDIUM 1000 (j) 1

Nasal Effects; Hyperplasia and Metaplasia 
in respiratory and olfactory epithelium MOUSE INHALATION

Nitrobenzene 98-95-3 5.71E-03 (a) 2.00E-02 HEAST (97, Alt) NA 1000 NA

Hematological Effects, Adrenal, Kidney, 
and Liver Lesions MOUSE/RAT INHALATION: INTERMITTENT

N-Nitrosodiphenylamine 86-30-6 NA NA NA NA NA NA NA NA NA

Phenol 108-95-2 5.71E-02 (a,chr) 2.00E-01 CalEPA (2/05) NA NA NA

Gastrointestinal System; Cardiovascular 
System; Kidney; Hematopoietic System NA NA

Pesticides

4,4'-DDD 72-54-8 NA NA NA NA NA NA NA NA NA

4,4'-DDE 72-55-9 NA NA NA NA NA NA NA NA NA

4,4'-DDT 50-29-3 NA NA NA NA NA NA NA NA NA

Aldrin 309-00-2 NA NA NA NA NA NA NA NA NA

alpha-BHC 319-84-6 NA NA NA NA NA NA NA NA NA

alpha-Chlordane 5103-71-9 2.00E-03 (a,e) 7.00E-03 IRIS (3/08) LOW 100 (w) 1 Liver effects RAT INHALATION

beta-BHC 319-85-7 NA NA NA NA NA NA NA NA NA

delta-BHC 319-86-8 NA NA NA NA NA NA NA NA NA

Dieldrin 60-57-1 NA NA NA NA NA NA NA NA NA

Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA NA NA

gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA NA NA

Heptachlor 76-44-8 NA NA NA NA NA NA NA NA NA

Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA NA NA

Herbicides

2,4,5-T 93-76-5 NA NA NA NA NA NA NA NA NA

2,4,5-TP (Silvex) 93-72-1 NA NA NA NA NA NA NA NA NA

2,4-D 94-75-7 NA NA NA NA NA NA NA NA NA

2,4-DB 94-82-6 NA NA NA NA NA NA NA NA NA

Dicamba 1918-00-9 NA NA NA NA NA NA NA NA NA

Dichlorprop 120-36-5 NA NA NA NA NA NA NA NA NA

MCPA 94-74-6 NA NA NA NA NA NA NA NA NA

MCPP 93-65-2 NA NA NA NA NA NA NA NA NA

Pentachlorophenol 87-86-5 NA NA NA NA NA NA NA NA NA

PCBs

PCBs, Total 1336-36-3 NA NA NA NA NA NA NA NA NA

Dioxin

Dioxin TEQ-HH 1746-01-6 NA NA NA NA NA NA NA NA NA
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TABLE 4-4 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

Metals

Aluminum 7429-90-5 1.43E-03 (a,chr) 5.00E-03 PPRTV (2/7/07) LOW/MEDIUM 300 NA

Neurological (Psychomotor and Cognitive 
Impairment) HUMAN INHALATION

Antimony 7440-36-0 NA NA NA NA NA NA NA NA NA

Arsenic 7440-38-2 8.57E-06 (a,chr) 3.00E-05 CalEPA (2/05) NA NA NA

Development; Cardiovascular System; 
Nervous System NA NA

Barium 7440-39-3 1.43E-03 (a) 5.00E-03 HEAST (97, Alt) NA 100 1 Fetotoxicity RAT INHALATION: INTERMITTENT

Beryllium 7440-41-7 5.71E-06 (a,chr) 2.00E-05 IRIS (3/08) MEDIUM 10 1

Beryllium Sensitization and Progression to 
CBD HUMAN OCCUPATIONAL

Cadmium 7440-43-9 5.71E-06 (a,chr) 2.00E-05 CalEPA (2/05) NA NA NA Kidney; Respiratory System NA NA

Chromium 7440-47-3 2.86E-04 (a,f) 1.00E-03 IRIS (3/08) MEDIUM 30 (i) 1

Lactate Dehydrogenase in 
Bronchioaveolar Lavage Fluid HUMAN INHALATION: OCCUPATIONAL

Cobalt 7440-48-4 1.71E-05 (a) 6.00E-05 PPRTV (1/15/02) LOW/MEDIUM 30 (j) NA Respiratory Effects HUMAN INHALATION: OCCUPATIONAL

Copper 7440-50-8 NA NA NA NA NA NA NA NA NA

Manganese 7439-96-5 1.43E-05 (a,chr) 5.00E-05 IRIS (3/08) MEDIUM 1000 1 Impairment of Neurobehavioral Function HUMAN INHALATION: OCCUPATIONAL

Mercury 7439-97-6 8.57E-05 (a,g,chr) 3.00E-04 IRIS (3/08) (g) MEDIUM 30 1

Hand tremor; increases in memory 
disturbances; slight evidence of autonomic 

dysfunction HUMAN INHALATION: OCCUPATIONAL

Nickel 7440-02-0 5.71E-05 (a,k) 2.00E-04 ATSDR (11/07) NA NA NA Respiratory Effects NA NA

Selenium 7782-49-2 5.71E-03 (a,chr) 2.00E-02 CalEPA (2/05) NA NA NA

Gastrointestinal System; Cardiovascular 
System; Nervous System NA NA

Thallium 7440-28-0 NA NA NA NA NA NA NA NA NA

Vanadium 7440-62-2 NA NA NA NA NA NA NA NA NA
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TABLE 4-4 (RAGS PART D TABLE 5.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM SUBCHRONIC EXPOSURE THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Inhalation Inhalation USEPA Target Organ/

CAS RfD RfC Reference Confidence Uncertainty Modifying Critical Effect Study Study 

Constituent Number (mg/kg-day) (mg/m3)  (Last Verified) Level Factor Factor at LOAEL Animal Method

Zinc 7440-66-6 NA NA NA NA NA NA NA NA NA

Notes:

Chronic values used where sub-chronic values are not available, denoted with "chr".

ATSDR - Agency for Toxic Substances and Disease Registry.  Minimal Risk Level (MRL).  November 2007.

CalEPA, 2005. Chronic Reference Exposure Levels (ChRELs). California Environmental Protection Agency. February 2005. <http://www.oehha.org/air/chronic_rels/AllChrels.html>. 

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern. 

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health. 

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997a).  Alt = Alternate Methods (HEAST Table 2). 

IRIS - Integrated Risk Information System, an on-line computer database of toxicological information (USEPA, 2008).

LOAEL - Lowest Observed Adverse Effects Level.

NA - Not Available.

PCBs - Polychlorinated Biphenyls.

PPRTV - Provisional Peer Reviewed Toxicity Value.

RfC - Reference Concentration.

RfD - Reference Dose.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) Converted from reference concentration:  RfC (mg/m3) x (20 m3 air/day)/70 kg body weight.

(b) Value for 1,2-dichloroethene (trans).

(c) Retired value.

(d) Value for Naphthalene used as surrogate based on structural similarities.

(e) Value for Chlordane (Technical).

(f) Value for Chromium (VI) particulates.

(g) Value for elemental mercury.
(h) MRL converted to RfC as follows: MRL (ppm) x Molecular Weight (g/mol)/ Molar Volume of Air in liters (24.45)

(i) Uncertainty factor of 10 for sub-chronic to chronic exposure removed to derive subchronic reference dose.

(j) Uncertainty factor of 3 for sub-chronic to chronic exposure removed to derive subchronic reference dose.

(k) Intermediate MRL.

(l) Chronic and sub-chronic values are the same.
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DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS  

SAUGET, ILLINOIS

USEPA Fraction

CAS Carcinogen Absorbed Reference Study

Constituent Number Class ABSGI (a)  (Last Verified) Animal Study Method

VOCs

1,1,1-Trichloroethane 71-55-6 D NA -- NA IRIS (3/08) NA NA

1,1,2-Trichloroethane 79-00-5 C 5.70E-02 -- 5.70E-02 IRIS (3/08) MOUSE ORAL : GAVAGE

1,1-Dichloroethane 75-34-3 C 5.70E-03 -- 5.70E-03 CalEPA (1/08) NA NA

1,1-Dichloroethylene 75-35-4 C NA -- NA IRIS (3/08) NA NA

1,2-Dichloroethane 107-06-2 B2 9.10E-02 -- 9.10E-02 IRIS (3/08) RAT ORAL : GAVAGE

1,2-Dichloroethene (total) 540-59-0 NA NA -- NA NA NA NA

1,2-Dichloropropane 78-87-5 NA 3.60E-02 -- 3.60E-02 CalEPA (1/08) NA NA

2-Butanone 78-93-3 NA NA -- NA NA NA NA

4-Methyl-2-pentanone 108-10-1 NA NA -- NA NA NA NA

Acetone 67-64-1 D NA -- NA IRIS (3/08) NA NA

Acrolein 107-02-8 ND NA -- NA IRIS (3/08) NA NA

Benzene 71-43-2 A 3.35E-02 (c) -- 3.35E-02

IRIS (3/08) (CSF 
Range: 1.5E-02 

to 5.5E-02) HUMAN INHALATION

Chlorobenzene 108-90-7 D NA -- NA IRIS (3/08) NA NA

Chloroethane 75-00-3 B2 2.90E-03 (f) -- 2.90E-03 PPRTV (4/5/93) MOUSE NA

Chloroform 67-66-3 B2 NA -- NA (d) NA ORAL : GAVAGE

Chloromethane 74-87-3 D NA (n) -- NA IRIS (3/08) NA NA

Dichloromethane 75-09-2 B2 7.50E-03 -- 7.50E-03 IRIS (3/08) MOUSE INHALATION

Ethylbenzene 100-41-4 D NA -- NA IRIS (3/08) NA NA

Hexane 110-54-3 NA NA -- NA NA NA NA

Tetrachloroethene 127-18-4 NA 5.40E-01 -- 5.40E-01 CalEPA (1/08) MOUSE INHALATION

Toluene 108-88-3 D NA -- NA IRIS (3/08) NA NA

Trichloroethene 79-01-6 NA 1.30E-02 -- 1.30E-02 CalEPA (1/08) NA NA

Vinyl chloride 75-01-4 A 7.20E-01 (e) -- 7.20E-01 IRIS (3/08) RAT INHALATION

Xylenes, Total 1330-20-7 NA NA -- NA NA NA NA

SVOCs

1,2,4-Trichlorobenzene 120-82-1 D NA -- NA IRIS (3/08) NA NA

1,2-Dichlorobenzene 95-50-1 D NA -- NA IRIS (3/08) NA NA

1,4-Dichlorobenzene 106-46-7 NA 5.40E-03 -- 5.40E-03 CalEPA (1/08) NA NA

1,4-Dioxane 123-91-1 B2 1.10E-02 -- 1.10E-02 IRIS (3/08) RAT ORAL: DRINKING WATER

2,4,5-Trichlorophenol 95-95-4 NA NA -- NA NA NA NA

2,4,6-Trichlorophenol 88-06-2 B2 1.10E-02 -- 1.10E-02 IRIS (3/08) RAT ORAL: DIET

2,4-Dichlorophenol 120-83-2 NA NA -- NA NA NA NA

2,4-Dimethylphenol 105-67-9 NA NA -- NA NA NA NA

2-Chlorophenol 95-57-8 NA NA -- NA NA NA NA

2-Methylnaphthalene 91-57-6 NA NA -- NA NA NA NA

2-Methylphenol 95-48-7 C NA -- NA IRIS (3/08) NA NA

2-Nitroaniline 88-74-4 NA NA -- NA NA NA NA

3&4Methylphenol 106-44-5 C NA -- NA IRIS (3/08) NA NA

3,3'-Dichlorobenzidine 91-94-1 B2 4.50E-01 -- 4.50E-01 IRIS (3/08) RAT NA

4-Chloroaniline 106-47-8 C 5.40E-02 -- 5.40E-02 PPRTV (9/30/02) RAT ORAL: GAVAGE

4-Chlorophenol 106-48-9 NA NA -- NA NA NA NA

4-Nitroaniline 100-01-6 C 2.10E-02 -- 2.10E-02 PPRTV (11/1/02) MOUSE NA

4-Nitrophenol 100-02-7 NA NA -- NA NA NA NA

Benzo(a)anthracene 56-55-3 B2 7.30E-01 -- 7.30E-01 (g) NA NA

Benzo(a)pyrene 50-32-8 B2 7.30E+00 -- 7.30E+00 IRIS (3/08) RAT ORAL:DIET

Benzo(b)fluoranthene 205-99-2 B2 7.30E-01 -- 7.30E-01 (g) NA NA

Benzo(g,h,i)perylene 191-24-2 D NA -- NA IRIS (3/08) NA NA

Benzo(k)fluoranthene 207-08-9 B2 7.30E-02 -- 7.30E-02 (h) NA NA

Benzyl Butyl Phthalate 85-68-7 C NA -- NA IRIS (3/08) NA NA

bis(2-Chloroethyl)ether 111-44-4 B2 1.10E+00 -- 1.10E+00 IRIS (3/08) MOUSE ORAL : GAVAGE

bis(2-Ethylhexyl)phthalate 117-81-7 B2 1.40E-02 -- 1.40E-02 IRIS (3/08) MOUSE NA

Chrysene 218-01-9 B2 7.30E-03 -- 7.30E-03 (i) NA NA

Dibenzo(a,h)anthracene 53-70-3 B2 7.30E+00 -- 7.30E+00 (j) NA NA

Diethyl Phthalate 84-66-2 D NA -- NA IRIS (3/08) NA NA

Di-n-butylphthalate 84-74-2 D NA -- NA IRIS (3/08) NA NA

Di-n-octylphthalate 117-84-0 NA NA -- NA NA NA NA

Dinoseb 88-85-7 D NA -- NA IRIS (3/08) NA NA

Hexachlorobenzene 118-74-1 B2 1.60E+00 -- 1.60E+00 IRIS (3/08) RAT ORAL: DIET

Dermal

CSF (b)

(mg/kg-day)-1

CSF

(mg/kg-day)-1

Oral
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TABLE 4-5 (RAGS PART D TABLE 6.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS  

SAUGET, ILLINOIS

USEPA Fraction

CAS Carcinogen Absorbed Reference Study

Constituent Number Class ABSGI (a)  (Last Verified) Animal Study Method

Dermal

CSF (b)

(mg/kg-day)-1

CSF

(mg/kg-day)-1

Oral

Indeno(1,2,3-cd)pyrene 193-39-5 B2 7.30E-01 -- 7.30E-01 (g) NA NA

Naphthalene 91-20-3 C NA -- NA IRIS (3/08) NA NA

Nitrobenzene 98-95-3 D NA -- NA IRIS (3/08) NA NA

N-Nitrosodiphenylamine 86-30-6 B2 4.90E-03 -- 4.90E-03 IRIS (3/08) RAT NA

Phenol 108-95-2 D NA -- NA IRIS (3/08) NA NA

Pesticides

4,4'-DDD 72-54-8 B2 2.40E-01 -- 2.40E-01 IRIS (3/08) MOUSE NA

4,4'-DDE 72-55-9 B2 3.40E-01 -- 3.40E-01 IRIS (3/08) MOUSE NA

4,4'-DDT 50-29-3 B2 3.40E-01 -- 3.40E-01 IRIS (3/08) MOUSE ORAL: DIET

Aldrin 309-00-2 B2 1.70E+01 -- 1.70E+01 IRIS (3/08) MOUSE ORAL: DIET

alpha-BHC 319-84-6 B2 6.30E+00 -- 6.30E+00 IRIS (3/08) MOUSE ORAL: DIET

alpha-Chlordane 5103-71-9 B2 3.50E-01 (k) -- 3.50E-01 IRIS (3/08) MOUSE ORAL: DIET

beta-BHC 319-85-7 C 1.80E+00 -- 1.80E+00 IRIS (3/08) MOUSE ORAL: DIET

delta-BHC 319-86-8 D NA -- NA IRIS (3/08) NA NA

Dieldrin 60-57-1 B2 1.60E+01 -- 1.60E+01 IRIS (3/08) MOUSE ORAL: DIET

Endrin Ketone 53494-70-5 NA NA -- NA NA NA NA

gamma-BHC (Lindane) 58-89-9 B2-C 1.30E+00 -- 1.30E+00 HEAST (97) MOUSE NA

Heptachlor 76-44-8 B2 4.50E+00 -- 4.50E+00 IRIS (3/08) MOUSE ORAL: DIET

Heptachlor Epoxide 1024-57-3 B2 9.10E+00 -- 9.10E+00 IRIS (3/08) MOUSE ORAL: DIET

Herbicides

2,4,5-T 93-76-5 NA NA -- NA NA NA NA

2,4,5-TP (Silvex) 93-72-1 D NA -- NA IRIS (3/08) NA NA

2,4-D 94-75-7 NA NA -- NA NA NA NA

2,4-DB 94-82-6 NA NA -- NA NA NA NA

Dicamba 1918-00-9 NA NA -- NA NA NA NA

Dichlorprop 120-36-5 NA NA -- NA NA NA NA

MCPA 94-74-6 NA NA -- NA NA NA NA

MCPP 93-65-2 NA NA -- NA NA NA NA

Pentachlorophenol 87-86-5 B2 1.20E-01 -- 1.20E-01 IRIS (3/08) MOUSE NA

PCBs

PCBs, Total 1336-36-3 B2 2.00E+00 (l) -- 2.00E+00 IRIS (3/08) RAT ORAL: DIET

Dioxin

Dioxin TEQ-HH 1746-01-6 B2 1.50E+05 -- 1.50E+05 HEAST (97) RAT ORAL: DIET

Metals

Aluminum 7429-90-5 NA NA -- NA NA NA NA

Antimony 7440-36-0 NA NA (m) NA NA NA NA

Arsenic 7440-38-2 A 1.50E+00 -- 1.50E+00 IRIS (3/08) HUMAN INHALATION: OCCUPATIONAL

Barium 7440-39-3 D NA (m) NA IRIS (3/08) NA NA

Beryllium 7440-41-7 B1 NA (m) NA IRIS (3/08) NA INHALATION: OCCUPATIONAL

Cadmium 7440-43-9 B1 NA (m) NA IRIS (3/08) NA INHALATION: OCCUPATIONAL

Chromium 7440-47-3 D NA 2.50E-02 NA IRIS (3/08) NA INHALATION: OCCUPATIONAL

Cobalt 7440-48-4 NA NA NA NA NA NA NA

Copper 7440-50-8 D NA -- NA IRIS (3/08) NA NA

Manganese 7439-96-5 D NA (m) NA IRIS (3/08) NA NA

Mercury 7439-97-6 D NA (m) NA IRIS (3/08) NA NA

Nickel 7440-02-0 NA NA (m) NA NA NA NA

Selenium 7782-49-2 D NA -- NA IRIS (3/08) NA NA

Thallium 7440-28-0 D NA -- NA IRIS (3/08) NA NA

Vanadium 7440-62-2 NA NA (m) NA NA NA NA
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TABLE 4-5 (RAGS PART D TABLE 6.1)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE ORAL ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS  

SAUGET, ILLINOIS

USEPA Fraction

CAS Carcinogen Absorbed Reference Study

Constituent Number Class ABSGI (a)  (Last Verified) Animal Study Method

Dermal

CSF (b)

(mg/kg-day)-1

CSF

(mg/kg-day)-1

Oral

Zinc 7440-66-6 D NA -- NA IRIS (3/08) NA NA

Notes:

A - Human carcinogen.

B1 - Probable human carcinogen - based on limited evidence of carcinogenicity in humans.

B2 - Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals.

C - Possible Human Carcinogen.

CalEPA, 2008. Toxicity Criteria Database. California Environmental Protection Agency. January 25, 2008. <http://www.oehha.org/risk/ChemicalDB/index.asp>. 

CAS - Chemical Abstracts Service.

CSF - Cancer Slope Factor.

COPC - Constituent of Potential Concern. 

D - Not classifiable as to human carcinogenicity.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997a).

IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).

NA - Not available.

ND - Data are inadequate for an assessment of human carcinogenic potential.

PCBs - Polychlorinated Biphenyls.

RPF - Relative Potency Factor.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

USEPA (1993b) - USEPA Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.

VOCs - Volatile Organic Compounds.

(a) USEPA, 2004b. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 4-1. Where USEPA, 2004

     does not recommend adjustments, no value is listed.

(b) Oral CSF divided by ABSGI.  Where no adjustment is recommended, Dermal CSF = Oral CSF.

(c) IRIS provides a range of CSF for benzene of 1.5E-02 to 5.5E-02 kg*day/mg.  IRIS states that each value within this range has equal scientific plausibility.

       The midpoint of the range is therefore used in the calculations.  The high and low end of the range will be discussed in the uncertainty evaluation.

(d) The oral reference dose is considered protective of potential carcinogenic effects (IRIS, 3/08).

(e) IRIS provides a range of oral cancer slope factors for vinyl chloride of 0.72 kg*day/mg to 1.5 kg*day/mg.  The value for continuous lifetime exposure during adulthood, 

       0.72 kg*day/mg was  chosen because the exposure scenarios evaluated do not include young children.  

(f) Retired value.

(g) CSF based on that for benzo(a)pyrene and applying a RPF of 0.1 per USEPA (1993b).

(h) CSF based on that for benzo(a)pyrene and applying a RPF of 0.01 per USEPA (1993b).

(i) CSF based on that for benzo(a)pyrene and applying a RPF of 0.001 per USEPA (1993b).

(j) CSF based on that for benzo(a)pyrene and applying a RPF of 1 per USEPA (1993b).

(k) Value for Chlordane (Technical).

(l) Upper bound value for high risk and persistence category.  See Table I-1. 

(m) No oral CSF available; therefore, fraction absorbed not applicable. 

(n) The carcinogenicity assessment for chloromethane on IRIS, dated July 2001, chloromethane was classified a Class D (not classifiable) carcinogen and quantitative

      estimates of carcinogenicity were not provided.  As this assessment post-dates the CSF provided in HEAST, the HEAST value has not been used.
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TABLE 4-6 (RAGS PART D TABLE 6.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

USEPA Inhalation Unit Risk

CAS Carcinogen CSF Factor Reference Study  

Constituent Number Class (mg/kg-day)-1 (m3/ug) Animal Study Method

VOCs

1,1,1-Trichloroethane 71-55-6 D NA NA IRIS (3/08) NA NA

1,1,2-Trichloroethane 79-00-5 C 5.60E-02 (a) 1.60E-05 IRIS (3/08) MOUSE ORAL : GAVAGE

1,1-Dichloroethane 75-34-3 C 5.70E-03 (a) 1.60E-06 CalEPA (1/08) NA NA

1,1-Dichloroethylene 75-35-4 C NA NA IRIS (3/08) NA NA

1,2-Dichloroethane 107-06-2 B2 9.10E-02 (a) 2.60E-05 IRIS (3/08) RAT ORAL : GAVAGE

1,2-Dichloroethene (total) 540-59-0 NA NA NA NA NA NA

1,2-Dichloropropane 78-87-5 NA 3.60E-02 (a) 1.00E-05 CalEPA (1/08) NA NA

2-Butanone 78-93-3 NA NA NA NA NA NA

4-Methyl-2-pentanone 108-10-1 NA NA NA NA NA NA

Acetone 67-64-1 D NA NA IRIS (3/08) NA NA

Acrolein 107-02-8 ND NA NA IRIS (3/08) NA NA

Benzene 71-43-2 A 1.74E-02 (a,b)

Range: 2.2E-06 to 
7.8E-06 (CSF 

Range: 7.7E-03 to 
2.7E-02) IRIS (3/08) HUMAN INHALATION

Chlorobenzene 108-90-7 D NA NA IRIS (3/08) NA NA

Chloroethane 75-00-3 B2 NA NA NA NA NA

Chloroform 67-66-3 B2 8.05E-02 (a) 2.30E-05 IRIS (3/08) MOUSE ORAL : GAVAGE

Chloromethane 74-87-3 D NA NA IRIS (3/08) NA NA

Dichloromethane 75-09-2 B2 1.65E-03 (a) 4.70E-07 IRIS (3/08) MOUSE INHALATION

Ethylbenzene 100-41-4 D NA NA IRIS (3/08) NA NA

Hexane 110-54-3 NA NA NA NA NA NA

Tetrachloroethene 127-18-4 NA 2.10E-02 (a) 5.90E-06 CalEPA (1/08) MOUSE INHALATION

Toluene 108-88-3 D NA NA IRIS (3/08) NA NA

Trichloroethene 79-01-6 NA 7.00E-03 (a) 2.00E-06 CalEPA (1/08) MOUSE INHALATION

Vinyl chloride 75-01-4 A 1.54E-02 (a,c) 4.40E-06 IRIS (3/08) RAT INHALATION

Xylenes, Total 1330-20-7 NA NA NA NA NA NA

SVOCs

1,2,4-Trichlorobenzene 120-82-1 D NA NA IRIS (3/08) NA NA

1,2-Dichlorobenzene 95-50-1 D NA NA IRIS (3/08) NA NA

1,4-Dichlorobenzene 106-46-7 NA 4.00E-02 (a) 1.10E-05 CalEPA (1/08) NA NA

1,4-Dioxane 123-91-1 B2 2.70E-02 (a) 7.70E-06 CalEPA (1/08) NA NA

2,4,5-Trichlorophenol 95-95-4 NA NA NA NA NA NA

2,4,6-Trichlorophenol 88-06-2 B2 1.09E-02 (a) 3.10E-06 IRIS (3/08) RAT ORAL: DIET

2,4-Dichlorophenol 120-83-2 NA NA NA NA NA NA

2,4-Dimethylphenol 105-67-9 NA NA NA NA NA NA

2-Chlorophenol 95-57-8 NA NA NA NA NA NA

2-Methylnaphthalene 91-57-6 NA NA NA NA NA NA

2-Methylphenol 95-48-7 C NA NA IRIS (3/08) NA NA

2-Nitroaniline 88-74-4 NA NA NA NA NA NA

3&4Methylphenol 106-44-5 C NA NA IRIS (3/08) NA NA

3,3'-Dichlorobenzidine 91-94-1 B2 NA NA IRIS (3/08) NA NA

4-Chloroaniline 106-47-8 C NA PPRTV (9/30/02) NA NA NA

4-Chlorophenol 106-48-9 NA NA NA NA NA NA

4-Nitroaniline 100-01-6 C NA NA PPRTV (11/1/02) NA NA

4-Nitrophenol 100-02-7 NA NA NA NA NA NA

Benzo(a)anthracene 56-55-3 B2 3.08E-01 NA (d) NA NA

Benzo(a)pyrene 50-32-8 B2 3.08E+00 (a,k) 8.80E-04 PPRTV (11/18/94) HAMSTERS INHALATION

Benzo(b)fluoranthene 205-99-2 B2 3.08E-01 NA (d) NA NA

Benzo(g,h,i)perylene 191-24-2 D NA NA IRIS (3/08) NA NA

Benzo(k)fluoranthene 207-08-9 B2 3.08E-02 NA (e) NA NA

Benzyl Butyl Phthalate 85-68-7 C NA NA IRIS (3/08) NA NA

bis(2-Chloroethyl)ether 111-44-4 B2 1.16E+00 (a) 3.30E-04 IRIS (3/08) MOUSE ORAL : GAVAGE

bis(2-Ethylhexyl)phthalate 117-81-7 B2 NA NA IRIS (3/08) NA NA

Chrysene 218-01-9 B2 3.08E-03 NA (f) NA NA

Dibenzo(a,h)anthracene 53-70-3 B2 3.08E+00 NA (g) NA NA

Diethyl Phthalate 84-66-2 D NA NA IRIS (3/08) NA NA

Di-n-butylphthalate 84-74-2 D NA NA IRIS (3/08) NA NA

Di-n-octylphthalate 117-84-0 NA NA NA NA NA NA

Dinoseb 88-85-7 D NA NA IRIS (3/08) NA NA

Hexachlorobenzene 118-74-1 B2 1.61E+00 (a) 4.60E-04 IRIS (3/08) RAT ORAL: DIET

Indeno(1,2,3-cd)pyrene 193-39-5 B2 3.08E-01 NA (d) NA NA
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TABLE 4-6 (RAGS PART D TABLE 6.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

USEPA Inhalation Unit Risk

CAS Carcinogen CSF Factor Reference Study  

Constituent Number Class (mg/kg-day)-1 (m3/ug) Animal Study Method

Naphthalene 91-20-3 C NA NA IRIS (3/08) NA NA

Nitrobenzene 98-95-3 D NA NA IRIS (3/08) NA NA

N-Nitrosodiphenylamine 86-30-6 B2 9.00E-03 (a) 2.57E-06 CalEPA (1/08) NA NA

Phenol 108-95-2 D NA NA IRIS (3/08) NA NA

Pesticides

4,4'-DDD 72-54-8 B2 NA NA IRIS (3/08) NA NA

4,4'-DDE 72-55-9 B2 NA NA IRIS (3/08) NA NA

4,4'-DDT 50-29-3 B2 3.40E-01 (a) 9.70E-05 IRIS (3/08) MOUSE ORAL: DIET

Aldrin 309-00-2 B2 1.72E+01 (a) 4.90E-03 IRIS (3/08) MOUSE ORAL: DIET

alpha-BHC 319-84-6 B2 6.30E+00 (a) 1.80E-03 IRIS (3/08) MOUSE ORAL: DIET

alpha-Chlordane 5103-71-9 B2 3.50E-01 (a,h) 1.00E-04 IRIS (3/08) MOUSE ORAL: DIET

beta-BHC 319-85-7 C 1.86E+00 (a) 5.30E-04 IRIS (3/08) MOUSE ORAL: DIET

delta-BHC 319-86-8 D NA NA IRIS (3/08) NA NA

Dieldrin 60-57-1 B2 1.61E+01 (a) 4.60E-03 IRIS (3/08) MOUSE ORAL: DIET

Endrin Ketone 53494-70-5 NA NA NA NA NA NA

gamma-BHC (Lindane) 58-89-9 B2-C NA NA HEAST (97) NA NA

Heptachlor 76-44-8 B2 4.55E+00 (a) 1.30E-03 IRIS (3/08) MOUSE ORAL: DIET

Heptachlor Epoxide 1024-57-3 B2 9.10E+00 (a) 2.60E-03 IRIS (3/08) MOUSE ORAL: DIET

Herbicides

2,4,5-T 93-76-5 NA NA NA NA NA NA

2,4,5-TP (Silvex) 93-72-1 D NA NA IRIS (3/08) NA NA

2,4-D 94-75-7 NA NA NA NA NA NA

2,4-DB 94-82-6 NA NA NA NA NA NA

Dicamba 1918-00-9 NA NA NA NA NA NA

Dichlorprop 120-36-5 NA NA NA NA NA NA

MCPA 94-74-6 NA NA NA NA NA NA

MCPP 93-65-2 NA NA NA NA NA NA

Pentachlorophenol 87-86-5 B2 NA NA IRIS (3/08) NA NA

PCBs

PCBs, Total 1336-36-3 B2 2.00E+00 (i) NA IRIS (3/08) RAT ORAL: DIET

Dioxin

Dioxin TEQ-HH 1746-01-6 B2 1.50E+05 (a) 3.30E-05 HEAST (97) RAT ORAL: DIET

Metals

Aluminum 7429-90-5 NA NA NA NA NA NA

Antimony 7440-36-0 NA NA NA NA NA NA

Arsenic 7440-38-2 A 1.51E+01 (a) 4.30E-03 IRIS (3/08) HUMAN INHALATION: OCCUPATIONAL

Barium 7440-39-3 D NA NA IRIS (3/08) NA NA

Beryllium 7440-41-7 B1 8.40E+00 (a) 2.40E-03 IRIS (3/08) HUMAN INHALATION: OCCUPATIONAL

Cadmium 7440-43-9 B1 6.30E+00 (a) 1.80E-03 IRIS (3/08) HUMAN INHALATION: OCCUPATIONAL

Chromium 7440-47-3 A 4.20E+01 (a,j) 1.20E-02 IRIS (3/08) HUMAN INHALATION: OCCUPATIONAL

Cobalt 7440-48-4 B1 9.80E+00 (a) 2.80E-03 PPRTV (1/15/02) MOUSE/RAT INHALATION

Copper 7440-50-8 D NA NA IRIS (3/08) NA NA

Manganese 7439-96-5 D NA NA IRIS (3/08) NA NA

Mercury 7439-97-6 D NA NA IRIS (3/08) NA NA

Nickel 7440-02-0 NA 9.10E-01 (a) 2.60E-04 CalEPA (1/08) NA NA

Selenium 7782-49-2 D NA NA IRIS (3/08) NA NA

Thallium 7440-28-0 D NA NA IRIS (3/08) NA NA
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TABLE 4-6 (RAGS PART D TABLE 6.2)

DOSE-RESPONSE INFORMATION FOR COPC WITH POTENTIAL CARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

USEPA Inhalation Unit Risk

CAS Carcinogen CSF Factor Reference Study  

Constituent Number Class (mg/kg-day)-1 (m3/ug) Animal Study Method

Vanadium 7440-62-2 NA NA NA NA NA NA

Zinc 7440-66-6 D NA NA IRIS (3/08) NA NA

Notes:

A - Human carcinogen.

B1 - Probable human carcinogen - based on limited evidence of carcinogenicity in humans.

B2 - Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals.

C - Possible Human Carcinogen.

CalEPA, 2008. Toxicity Criteria Database. California Environmental Protection Agency. January 25, 2008. <http://www.oehha.org/risk/ChemicalDB/index.asp>. 

CAS - Chemical Abstracts Service.

COPC - Constituent of Potential Concern. 

CSF - Cancer Slope Factor.

D - Not classifiable as to human carcinogenicity.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

HEAST - Health Effects Assessment Summary Tables (USEPA, 1997a).

IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).

NA - Not available.

ND - Data are inadequate for an assessment of human carcinogenic potential.

PCBs - Polychlorinated Biphenyls.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) Converted from unit risk factor:  Unit Risk Factor (m3/ug) x (70 kg x (1day/20m 3) x 1000 ug/mg).

(b) IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.8E-06 m 3/ug.  These are equivalent to an CSF range of 7.7 E-03 to  

      2.7E-02 kg*day/mg.  IRIS states that each value within this range has equal scientific plausibility.  The midpoint of the range is therefore used in the calculations.  

      The high and low end of the range will be discussed in the uncertainty evaluation.

(c) IRIS provides a range of inhalation unit risk factors for vinyl chloride of 4.4E-06 to 8.8E-06 m 3/ug.  The value for continuous lifetime exposure during adulthood,

      4.4E-06 was chosen because the exposure scenarios evaluated do not include young children.

(d) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.1 per USEPA Provisional Guidance for Quantitative Risk Assessment of 

     Polycyclic Aromatic Hydrocarbons (USEPA, 1993b).

(e) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.01 per USEPA Provisional Guidance for Quantitative Risk Assessment of

     Polycyclic Aromatic Hydrocarbons (USEPA, 1993b).

(f) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.001 per USEPA Provisional Guidance for Quantitative Risk  Assessment of 

     Polycyclic Aromatic Hydrocarbons (USEPA, 1993b).

(g) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 1.0 per USEPA Provisional Guidance for Quantitative Risk Assessment of

     Polycyclic Aromatic Hydrocarbons (USEPA, 1993b).

(h) Value for Chlordane (Technical).

(i) Upper bound value for dust/aerosol inhalation.  See Table I-1

(j) Value for Chromium (Hexavalent).

(k) Retired value.

(l) The carcinogenicity assessment for chloromethane on IRIS, dated July 2001, chloromethane was classified a Class D (not classifiable) carcinogen and quantitative

      estimates of carcinogenicity were not provided.  As this assessment post-dates the CSF provided in HEAST, the HEAST value has not been used.

  

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\PARAM_SA2.xlsDRCI
HHRA

Revision 1,  Date Printed: 12/8/2008



Page 1 of 1TABLE 4-7

TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 per (mg/kg)/day

Central-estimate slope factor: 1.0 per (mg/kg)/day

Criteria for use:

- Food chain exposure

- Sediment or soil ingestion

- Dust or aerosol inhalation

- Dermal exposure, if an absorption factor has been applied

- Presence of dioxin-like, tumor-promoting, or persistent congeners

- Early-life exposure (all pathways and mixtures)

LOW RISK AND PERSISTENCE

Upper-bound slope factor:   0.4 (mg/kg-day)-1

Central-estimate slope factor:   0.3 (mg/kg-day)-1

Criteria for use:

- Ingestion of water-soluble congeners

- Inhalation of evaporated congeners

- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor:   0.07 (mg/kg-day)-1

Central-estimate slope factor:   0.04 (mg/kg-day)-1

Criteria for use:

Congener or isomer analyses verify that congeners with more than 4 chlorines

comprise less than 0.5% of total PCBs.

Notes:

(a) - USEPA.  2008.  Integrated Risk Information System (IRIS).
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TEFs FOR DIOXIN AND FURAN CONGENERS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent CAS NO. TEF (a)

Dioxins

2,3,7,8-TetraCDD 1746-01-6 1

1,2,3,7,8-PentaCDD 40321-76-4 1

1,2,3,4,7,8-HexaCDD 39227-28-6 0.1

1,2,3,6,7,8-HexaCDD 57653-85-7 0.1

1,2,3,7,8,9-HexaCDD 19408-74-3 0.1

1,2,3,4,6,7,8-HeptaCDD 35822-39-4 0.01

OctaCDD 3268-87-9 0.0003

2,3,7,8-PentaCDDs NA NA

2,3,7,8-HexaCDDs NA NA

2,3,7,8-HeptaCDDs NA NA

Furans

2,3,7,8-TetraCDF 51207-31-9 0.1

1,2,3,7,8-PentaCDF 57117-41-6 0.03

2,3,4,7,8-PentaCDF 57117-31-4 0.3

1,2,3,4,7,8-HexaCDF 70648-26-9 0.1

1,2,3,6,7,8-HexaCDF 57117-44-9 0.1

1,2,3,7,8,9-HexaCDF 72918-21-9 0.1

2,3,4,6,7,8-HexaCDF 60851-34-5 0.1

1,2,3,4,6,7,8-HeptaCDF 67562-39-4 0.01

1,2,3,4,7,8,9-HeptaCDF 55673-89-7 0.01

OctaCDF 39001-02-0 0.0003

2,3,7,8-HexaCDFs NA NA

2,3,7,8-HeptaCDFs NA NA

Notes:

CAS - Chemical Abstracts Service.

CDD- Chorodibenzodioxin

CDF - Chlorodibenzofuran.

TEF - Toxicity Equivalency Factor.

(a) The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 

      Equivalency Factors for Dioxins and Dioxin-Like Compounds.

       Toxicological Sciences 93(2), 223–241 (Van den Berg, 2006).
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ABSORPTION FRACTIONS FOR SOIL AND SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Oral Dermal

VOCs

1,1,2-Trichloroethane 1 (a) 0 (b)

1,2-Dichloroethane 1 (a) 0 (b)

1,2-Dichloroethene (total) 1 (a) 0 (b)

Acrolein 1 (a) 0 (b)

Benzene 1 (a) 0 (b)

Chlorobenzene 1 (a) 0 (b)

Chloroform 1 (a) 0 (b)

Dichloromethane 1 (a) 0 (b)

Ethylbenzene 1 (a) 0 (b)

Hexane 1 (a) 0 (b)

Tetrachloroethene 1 (a) 0 (b)

Toluene 1 (a) 0 (b)

Trichloroethene 1 (a) 0 (b)

Xylenes, Total 1 (a) 0 (b)

SVOCs

1,2,4-Trichlorobenzene 1 (a) 0.1 (b)

1,2-Dichlorobenzene 1 (a) 0.1 (b)

1,4-Dichlorobenzene 1 (a) 0.1 (b)

2,4,6-Trichlorophenol 1 (a) 0.1 (b)

2,4-Dichlorophenol 1 (a) 0.1 (b)

2-Chlorophenol 1 (a) 0.1 (b)

2-Methylnaphthalene 0.29 (c) 0.13 (b)

4-Chloroaniline 1 (a) 0.1 (b)

4-Nitroaniline 1 (a) 0.1 (b)

Benzo(a)anthracene 0.29 (c) 0.13 (b)

Benzo(a)pyrene 0.29 (c) 0.13 (b)

Benzo(b)fluoranthene 0.29 (c) 0.13 (b)

bis(2-Chloroethyl)ether 1 (a) 0.1 (b)

bis(2-Ethylhexyl)phthalate 1 (a) 0.1 (b)

Dibenzo(a,h)anthracene 0.29 (c) 0.13 (b)

Hexachlorobenzene 1 (a) 0.1 (b)

Indeno(1,2,3-cd)pyrene 0.29 (c) 0.13 (b)

Naphthalene 0.29 (c) 0.13 (b)

Nitrobenzene 1 (a) 0.1 (b)

Pesticides

4,4'-DDD 1 (a) 0.03 (b,d)

4,4'-DDE 1 (a) 0.03 (b,d)

4,4'-DDT 1 (a) 0.03 (b)

Aldrin 1 (a) 0.1 (b)

alpha-BHC 1 (a) 0.1 (d)

beta-BHC 1 (a) 0.1 (b)

delta-BHC 1 (a) 0.1 (b)

Dieldrin 1 (a) 0.1 (b)

gamma-BHC (Lindane) 1 (a) 0.04 (b)

Heptachlor 1 (a) 0.1 (b)

Heptachlor Epoxide 1 (a) 0.1 (b)

Herbicides

MCPP 1 (a) 0.1 (b)

Pentachlorophenol 1 (a) 0.1 (b)

Absorption Fractions
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Page 2 of 2TABLE 4-9

ABSORPTION FRACTIONS FOR SOIL AND SEDIMENT

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent Oral Dermal

Absorption Fractions

PCBs

PCBs, Total 0.83 (c) 0.14 (b)

Dioxin

Dioxin TEQ-HH 0.5 (c) 0.03 (b)

Metals

Antimony 1 (a) 0.001 (e)

Arsenic 0.3 (c) 0.03 (b)

Barium 1 (a) 0.001 (e)

Cadmium 1 (a) 0.001 (e)

Chromium 0.3 (c) 0.001 (e)

Copper 1 (a) 0.001 (e)

Manganese 1 (a) 0.001 (e)

Mercury 1 (a) 0.001 (e)

Nickel 1 (a) 0.001 (e)

Thallium 1 (a) 0.001 (e)

Vanadium 1 (a) 0.001 (e)

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

SVOCs - Semivolatile Organic Compounds.

USEPA - United States Environmental Protection Agency.

VOCs - Volatile Organic Compounds.

(a) Default value of 1 assumed.

(b) USEPA, 2004b. Risk Assessment Guidance for Superfund. Vol. 1, Part E. July, 2004. Exhibit 3-4. 

(c) Derivation provided in Appendix H.

(d) Value for DDT.

(e) USEPA, 2004b does not provide a default values for inorganics. Therefore, the default value of 0.1% from USEPA Region 4 

      has been used.  (USEPA, 2000a). 
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TABLE 5-1 (RAGS PART D TABLE 1)

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Soil (0-0.5 ft bgs) Surface Soil (0-0.5 ft bgs) Sites Outdoor Industrial Worker Adult Ing/Derm Quant Potentially complete pathway

Current/Future Surface Soil (0-0.5 ft bgs) Ambient Air - Particulates Sites Outdoor Industrial Worker Adult Inhalation Quant Potentially complete pathway

Current/Future Soil/Waste/NAPL (0-15 ft bgs) Ambient Air - Volatiles Sites Outdoor Industrial Worker Adult Inhalation Quant Potentially complete pathway

Current/Future Groundwater/Leachate (0-30 ft bgs) Ambient Air - Volatiles Sites Outdoor Industrial Worker Adult Inhalation Quant Potentially complete pathway

Current/Future Soil Gas (Subsurface Soil, Waste, NAPL, Groundwater) Indoor Air Existing Buildings (a) Indoor Industrial Worker Adult Inhalation Quant Potentially complete pathway

Future Soil Gas (Subsurface Soil, Waste, NAPL, Groundwater) Indoor Air Future Buildings at Sites Indoor Industrial Worker Adult Inhalation None
Institutional controls will require vapor barriers for new 
construction

Current/Future Soil/Waste/NAPL (0-15 ft bgs) Soil (0-15 ft bgs) Sites Construction Worker Adult Ing/Derm Quant Potentially complete pathway

Current/Future Soil/Waste/NAPL (0-15 ft bgs) Excavation Air Sites Construction Worker Adult Inhalation Quant Potentially complete pathway

Current/Future Groundwater/Leachate (0-15 ft bgs) Groundwater Sites Construction Worker Adult Ing/Derm Quant Potentially complete pathway

Current/Future Groundwater/Leachate (0-30 ft bgs) Excavation Air Sites Construction Worker Adult Inhalation Quant Potentially complete pathway

Current/Future Surface Soil (0-0.5 ft bgs) Surface Soil (0-0.5 ft bgs) Sites Trespassing Teenager 7 to 18 years Ing/Derm Quant Potentially complete pathway

Current/Future Surface Soil (0-0.5 ft bgs) Ambient Air - Particulates Sites Trespassing Teenager 7 to 18 years Inhalation Quant Potentially complete pathway

Current/Future Soil/Waste/NAPL (0-15 ft bgs) Ambient Air - Volatiles Sites Trespassing Teenager 7 to 18 years Inhalation Quant Potentially complete pathway

Current/Future Groundwater/Leachate (0-30 ft bgs) Ambient Air - Volatiles Sites Trespassing Teenager 7 to 18 years Inhalation Quant Potentially complete pathway

Current/Future Seep Water Seep Water Site Q Central/Site R Seeps Trespassing Teenager 7 to 18 years Ing/Derm Quant Potentially complete pathway

Current/Future Surface Water Surface Water Site Q Ponds, Mis. River Trespassing Teenager 7 to 18 years Ing/Derm Quant Potentially complete pathway

Current/Future Sediment Sediment (b) Site Q Ponds, Mis. River Trespassing Teenager 7 to 18 years Ing/Derm Quant Potentially complete pathway

Current/Future Fish Fish Fillets Site Q Ponds, Mis. River Recreational Fisher Adult Ingestion Quant Potentially complete pathway

Current/Future Seep Water Seep Water Site Q Central/Site R Seeps Recreational Fisher 7 to 18 years Ing/Derm Quant Potentially complete pathway

Current/Future Surface Water Surface Water Site Q Ponds, Mis. River Recreational Fisher Adult Ing/Derm Quant Potentially complete pathway

Current/Future Sediment Sediment (b) Site Q Ponds, Mis. River Recreational Fisher Adult Ing/Derm Quant Potentially complete pathway

Notes:

bgs - below ground surface.

ft - feet.

Ing/Derm - Incidental Ingestion and Dermal Contact.

Mis. River - Mississippi River.

NAPL - Non-Aqueous Phase Liquid.

Quant - Quantitative.

Sites - O, O North, O South, P, Q North, Q Central, Q South, R, S. 

(a) - Vapor Intrusion Technical Memorandum will be submitted separately.

SAUGET, ILLINOIS

SELECTION OF EXPOSURE PATHWAYS
HUMAN HEALTH RISK ASSESSMENT 
SAUGET AREA 2
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TABLE 5-2

CONSTANTS AND VARIABLES USED IN THE CALCULATION OF DERMAL DOSE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

VOCs

1,1,2-Trichloroethane 6.44E-03 (a) 2.86E-02 (a) 5.96E-01 (a) 1.43E+00 (a) 1.00E+00 (a)

1,1-Dichloroethylene 1.17E-02 (a) 4.41E-02 (a) 3.72E-01 (a) 8.93E-01 (a) 1.00E+00 (a)

1,2-Dichloroethane 4.20E-03 (a) 1.61E-02 (a) 3.82E-01 (a) 9.18E-01 (a) 1.00E+00 (a)

1,2-Dichloroethene (total) 7.71E-03 (a) 2.92E-02 (a) 3.72E-01 (a) 8.93E-01 (a) 1.00E+00 (a)

1,2-Dichloropropane 7.76E-03 (a) 3.17E-02 (a) 4.58E-01 (a) 1.10E+00 (a) 1.00E+00 (a)

2-Butanone 9.63E-04 (a) 3.14E-03 (a) 2.70E-01 (a) 6.47E-01 (a) 1.00E+00 (a)

4-Methyl-2-pentanone 2.66E-03 (a) 1.02E-02 (a) 3.87E-01 (a) 9.30E-01 (a) 1.00E+00 (a)

Acetone 5.20E-04 (b) 1.53E-03 (b) 2.22E-01 (b) 5.34E-01 (b) 1.00E+00 (c)

Benzene 1.49E-02 (a) 5.05E-02 (a) 2.92E-01 (a) 7.00E-01 (a) 1.00E+00 (a)

Chlorobenzene 2.82E-02 (a) 1.15E-01 (a) 4.56E-01 (a) 1.09E+00 (a) 1.00E+00 (a)

Chloroethane 6.07E-03 (a) 1.88E-02 (a) 2.45E-01 (a) 5.88E-01 (a) 1.00E+00 (a)

Chloroform 6.83E-03 (a) 2.87E-02 (a) 4.98E-01 (a) 1.19E+00 (a) 1.00E+00 (a)

Chloromethane 3.28E-03 (a) 8.97E-03 (a) 2.04E-01 (a) 4.90E-01 (a) 1.00E+00 (a)

Dichloromethane 3.54E-03 (a) 1.26E-02 (a) 3.19E-01 (a) 7.65E-01 (a) 1.00E+00 (a)

Ethylbenzene 4.93E-02 (a) 1.95E-01 (a) 4.20E-01 (a) 1.01E+00 (a) 1.00E+00 (a)

Tetrachloroethene 3.34E-02 (a) 1.66E-01 (a) 9.06E-01 (a) 2.18E+00 (a) 1.00E+00 (a)

Toluene 3.11E-02 (a) 1.15E-01 (a) 3.50E-01 (a) 8.39E-01 (a) 1.00E+00 (a)

Trichloroethene 1.16E-02 (a) 5.13E-02 (a) 5.81E-01 (a) 1.39E+00 (a) 1.00E+00 (a)

Vinyl chloride 5.60E-03 (a) 1.70E-02 (a) 2.39E-01 (a) 5.73E-01 (a) 1.00E+00 (a)

Xylenes, Total 5.32E-02 (a) 2.11E-01 (a) 4.20E-01 (a) 1.01E+00 (a) 1.00E+00 (a)

SVOCs

1,2,4-Trichlorobenzene 6.63E-02 (a) 3.43E-01 (a) 1.11E+00 (a) 2.66E+00 (a) 1.00E+00 (a)

1,2-Dichlorobenzene 4.13E-02 (a) 1.93E-01 (a) 7.11E-01 (a) 1.71E+00 (a) 1.00E+00 (a)

1,4-Dichlorobenzene 4.20E-02 (a) 1.96E-01 (a) 7.11E-01 (a) 1.71E+00 (a) 1.00E+00 (a)

1,4-Dioxane 3.32E-04 (a) 1.20E-03 (a) 3.32E-01 (a) 7.97E-01 (a) 1.00E+00 (a)

2,4,5-Trichlorophenol 3.54E-02 (b) 1.92E-01 (b) 1.34E+00 (b) 3.22E+00 (b) 1.00E+00 (c)

2,4,6-Trichlorophenol 3.46E-02 (a) 1.87E-01 (a) 1.36E+00 (a) 3.27E+00 (a) 1.00E+00 (a)

2,4-Dichlorophenol 2.06E-02 (a) 1.01E-01 (a) 8.74E-01 (a) 2.10E+00 (a) 1.00E+00 (a)

2,4-Dimethylphenol 1.09E-02 (a) 4.64E-02 (a) 5.16E-01 (a) 1.24E+00 (a) 1.00E+00 (a)

2-Chlorophenol 7.99E-03 (a) 3.48E-02 (a) 5.60E-01 (a) 1.34E+00 (a) 1.00E+00 (a)

2-Methylnaphthalene 8.94E-02 (b) 4.10E-01 (b) 6.58E-01 (b) 1.58E+00 (b) 1.00E+00 (c)

2-Methylphenol 7.66E-03 (a) 3.06E-02 (a) 4.30E-01 (a) 1.03E+00 (a) 1.00E+00 (a)

2-Nitroaniline 4.44E-03 (b) 2.01E-02 (b) 6.24E-01 (b) 1.50E+00 (b) 1.00E+00 (c)

3&4Methylphenol 7.66E-03 (a) 3.06E-02 (a) 4.30E-01 (a) 1.03E+00 (a) 1.00E+00 (a)

3,3'-Dichlorobenzidine 1.28E-02 (a) 7.83E-02 (a) 2.80E+00 (a) 6.72E+00 (a) 1.00E+00 (a)

4-Chloroaniline 4.94E-03 (b) 2.14E-02 (b) 5.45E-01 (b) 1.31E+00 (b) 1.00E+00 (c)

4-Chlorophenol 1.15E-02 (a) 5.03E-02 (a) 5.60E-01 (a) 1.34E+00 (a) 1.00E+00 (a)

4-Nitroaniline 2.21E-03 (b) 9.98E-03 (b) 6.24E-01 (b) 1.50E+00 (b) 1.00E+00 (c)

4-Nitrophenol 4.83E-03 (a) 2.19E-02 (a) 6.42E-01 (a) 1.54E+00 (a) 1.00E+00 (a)

Benzo(a)pyrene 7.01E-01 (a) 4.27E+00 (a) 2.69E+00 (a) 1.17E+01 (a) 1.00E+00 (a)

Fraction Absorbed

 (cm/hr) (dimensionless) (hr) State (t*) (hr) (dimensionless)

Dermal Permeability 
Constant B Lag Time (t) Time to Steady 
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TABLE 5-2

CONSTANTS AND VARIABLES USED IN THE CALCULATION OF DERMAL DOSE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Fraction Absorbed

 (cm/hr) (dimensionless) (hr) State (t*) (hr) (dimensionless)

Dermal Permeability 
Constant B Lag Time (t) Time to Steady 

Benzo(b)fluoranthene 7.02E-01 (a) 4.29E+00 (a) 2.77E+00 (a) 1.20E+01 (a) 1.00E+00 (a)

Benzo(g,h,i)perylene 1.07E+00 (b) 6.82E+00 (b) 3.71E+00 (b) 1.65E+01 (b) 1.00E+00 (c)

Benzo(k)fluoranthene 6.60E-01 (b) 4.03E+00 (b) 2.72E+00 (b) 1.18E+01 (b) 1.00E+00 (c)

Benzyl Butyl Phthalate 3.74E-02 (b) 2.54E-01 (b) 5.90E+00 (b) 1.42E+01 (b) 1.00E+00 (c)

bis(2-Ethylhexyl)phthalate 2.49E-02 (a) 1.90E-01 (a) 1.66E+01 (a) 3.99E+01 (a) 8.00E-01 (a)

Chrysene 4.74E-01 (a) 2.75E+00 (a) 2.03E+00 (a) 8.53E+00 (a) 1.00E+00 (a)

Dibenzo(a,h)anthracene 1.51E+00 (a) 9.68E+00 (a) 3.88E+00 (a) 1.76E+01 (a) 6.00E-01 (a)

Diethyl Phthalate 3.90E-03 (a) 2.23E-02 (a) 1.87E+00 (a) 4.50E+00 (a) 1.00E+00 (a)

Di-n-butylphthalate 2.40E-02 (a) 1.54E-01 (a) 3.86E+00 (a) 9.27E+00 (a) 9.00E-01 (a)

Di-n-octylphthalate 2.28E+00 (b) 1.74E+01 (b) 1.62E+01 (b) 7.45E+01 (b) 1.00E+00 (c)

Dinoseb 1.60E-02 (b) 9.54E-02 (b) 2.33E+00 (b) 5.59E+00 (b) 1.00E+00 (c)

Indeno(1,2,3-cd)pyrene 1.04E+00 (a) 6.65E+00 (a) 3.78E+00 (a) 1.68E+01 (a) 6.00E-01 (a)

Naphthalene 4.66E-02 (a) 2.03E-01 (a) 5.58E-01 (a) 1.34E+00 (a) 1.00E+00 (a)

Nitrobenzene 5.39E-03 (b) 2.30E-02 (b) 5.14E-01 (b) 1.23E+00 (b) 1.00E+00 (c)

N-Nitrosodiphenylamine 1.45E-02 (a) 7.88E-02 (a) 1.38E+00 (a) 3.31E+00 (a) 1.00E+00 (a)

Phenol 4.34E-03 (a) 1.62E-02 (a) 3.59E-01 (a) 8.61E-01 (a) 1.00E+00 (a)

Pesticides

4,4'-DDT 2.69E-01 (a) 1.95E+00 (a) 1.04E+01 (a) 4.25E+01 (a) 7.00E-01 (a)

beta-BHC 2.01E-02 (b) 1.32E-01 (b) 4.47E+00 (b) 1.07E+01 (b) 1.00E+00 (c)

Dieldrin 1.22E-02 (a) 9.18E-02 (a) 1.46E+01 (a) 3.51E+01 (a) 8.00E-01 (a)

Endrin Ketone 1.51E-03 (b) 1.13E-02 (b) 1.43E+01 (b) 3.43E+01 (b) 1.00E+00 (c)

gamma-BHC (Lindane) 1.08E-02 (a) 7.10E-02 (a) 4.57E+00 (a) 1.10E+01 (a) 9.00E-01 (a)

Heptachlor 8.64E-03 (a) 6.43E-02 (a) 1.33E+01 (a) 3.19E+01 (a) 8.00E-01 (a)

Heptachlor Epoxide 2.03E-02 (b) 1.54E-01 (b) 1.59E+01 (b) 3.82E+01 (b) 1.00E+00 (c)

Herbicides

2,4,5-T 8.99E-03 (b) 5.53E-02 (b) 2.84E+00 (b) 6.80E+00 (b) 1.00E+00 (c)

2,4,5-TP (Silvex) 1.58E-02 (b) 9.98E-02 (b) 3.40E+00 (b) 8.15E+00 (b) 1.00E+00 (c)

2,4-D 6.56E-03 (b) 3.75E-02 (b) 1.82E+00 (b) 4.36E+00 (b) 1.00E+00 (c)

2,4-DB 1.36E-02 (b) 8.28E-02 (b) 2.61E+00 (b) 6.27E+00 (b) 1.00E+00 (c)

Dicamba 2.63E-03 (b) 1.51E-02 (b) 1.82E+00 (b) 4.36E+00 (b) 1.00E+00 (c)

Dichlorprop 1.40E-02 (b) 8.28E-02 (b) 2.18E+00 (b) 5.23E+00 (b) 1.00E+00 (c)

MCPA 1.67E-02 (b) 9.07E-02 (b) 1.40E+00 (b) 3.35E+00 (b) 1.00E+00 (c)

MCPP 1.16E-02 (b) 6.53E-02 (b) 1.67E+00 (b) 4.02E+00 (b) 1.00E+00 (c)

Pentachlorophenol 3.93E-01 (a) 2.47E+00 (a) 3.33E+00 (a) 1.38E+01 (a) 9.00E-01 (a)

PCBs

PCBs, Total 4.32E-01 (a,e) 3.15E+00 (a,e) 1.13E+01 (a,e) 4.79E+01 (a,e) 5.00E-01 (a,e)

Dioxin

Dioxin TEQ-HH 8.07E-01 (a) 5.57E+00 (a) 6.82E+00 (a) 3.01E+01 (a) 5.00E-01 (a)
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TABLE 5-2

CONSTANTS AND VARIABLES USED IN THE CALCULATION OF DERMAL DOSE

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent

Fraction Absorbed

 (cm/hr) (dimensionless) (hr) State (t*) (hr) (dimensionless)

Dermal Permeability 
Constant B Lag Time (t) Time to Steady 

Metals

Aluminum 1.00E-03 (f) -- -- -- --

Antimony 1.00E-03 (f) -- -- -- --

Arsenic 1.00E-03 (f) -- -- -- --

Barium 1.00E-03 (f) -- -- -- --

Beryllium 1.00E-03 (f) -- -- -- --

Cadmium 1.00E-03 (f) -- -- -- --

Chromium 2.00E-03 (f,g) -- -- -- --

Cobalt 4.00E-04 (g) -- -- -- --

Copper 1.00E-03 (f) -- -- -- --

Manganese 1.00E-03 (f) -- -- -- --

Mercury 1.00E-03 (f) -- -- -- --

Nickel 1.00E-03 (f) -- -- -- --

Selenium 1.00E-03 (f) -- -- -- --

Thallium 1.00E-03 (f) -- -- -- --

Vanadium 1.00E-03 (f) -- -- -- --
Zinc 1.00E-03 (f) -- -- -- --

Notes:

-- Parameter not applicable to inorganics.

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  

PCBs - Polychlorinated Biphenyls.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

(a) U.S. EPA, 2004b. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit B-3 (Organics). Note that values were

      obtained from the spreadsheet provided with the guidance, therefore, rounding differs from that presented in Exhibit B-3.

(b) Calculated in Table H-2

(d) Assumed to be 1.

(e) Value for PCB Hexachlorobiphenyl.

(f) U.S. EPA, 2004b. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 3-1. (Inorganics)

(g) Value for chromium hexavalent.
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CONSTANTS AND VARIABLES USED IN THE CALCULATION OF DERMAL DOSE - CALCULATED VALUES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Lag Time (t) Time to Steady

PC B (b) D sc (c) (Tau) (d) State (t*) (e)

Constituent Log PC (a) (cm/hr) (a) (--) (cm2/hr) (hr) b (e) c (e) (hr)

VOCs

Acetone 58.08 (f) -0.24 (f) -3.283648 5.20E-04 1.53E-03 7.49E-07 2.22E-01 3.04E-01 3.34E-01 5.34E-01

SVOCs

2-Methylnaphthalene 142.2 (f) 3.86 (f) -1.04872 8.94E-02 4.10E-01 2.53E-07 6.58E-01 6.19E-01 6.46E-01 1.58E+00

2-Nitroaniline 138.13 (f) 1.85 (f) -2.352528 4.44E-03 2.01E-02 2.67E-07 6.24E-01 3.16E-01 3.47E-01 1.50E+00

2,4,5-Trichlorophenol 197.45 (f) 3.72 (f) -1.45052 3.54E-02 1.92E-01 1.24E-07 1.34E+00 4.33E-01 4.71E-01 3.22E+00

4-Chloroaniline 127.57 (f) 1.83 (f) -2.306592 4.94E-03 2.14E-02 3.06E-07 5.45E-01 3.16E-01 3.48E-01 1.31E+00

4-Nitroaniline 138.13 (f) 1.39 (f) -2.656128 2.21E-03 9.98E-03 2.67E-07 6.24E-01 3.09E-01 3.40E-01 1.50E+00

Benzo(g,h,i)perylene 276.34 (f) 6.63 (f) 0.028296 1.07E+00 6.82E+00 4.49E-08 3.71E+00 3.21E+01 6.87E+00 1.65E+01

Benzo(k)fluoranthene 252.32 (f) 6.11 (f) -0.180392 6.60E-01 4.03E+00 6.12E-08 2.72E+00 1.20E+01 4.10E+00 1.18E+01

Benzyl Butyl Phthalate 312.37 (f) 4.73 (f) -1.427472 3.74E-02 2.54E-01 2.82E-08 5.90E+00 4.81E-01 5.20E-01 1.42E+01

Di-n-octylphthalate 390.57 (f) 8.1 (f) 0.358808 2.28E+00 1.74E+01 1.03E-08 1.62E+01 1.97E+02 1.74E+01 7.45E+01

Dinoseb 240.22 (f) 3.56 (f) -1.795632 1.60E-02 9.54E-02 7.16E-08 2.33E+00 3.64E-01 4.00E-01 5.59E+00

Nitrobenzene 123.11 (f) 1.85 (f) -2.268416 5.39E-03 2.30E-02 3.24E-07 5.14E-01 3.17E-01 3.49E-01 1.23E+00

Pesticides

beta-BHC 290.83 (f) 4.14 (f) -1.696248 2.01E-02 1.32E-01 3.73E-08 4.47E+00 3.89E-01 4.26E-01 1.07E+01

Endrin Ketone 380.9 (g) 3.2 (g) -2.82104 1.51E-03 1.13E-02 1.17E-08 1.43E+01 3.10E-01 3.41E-01 3.43E+01

Heptachlor Epoxide 389.32 (f) 4.98 (f) -1.693392 2.03E-02 1.54E-01 1.05E-08 1.59E+01 4.05E-01 4.43E-01 3.82E+01

Herbicides

2,4,5-T 255.49 (f) 3.31 (f) -2.046144 8.99E-03 5.53E-02 5.88E-08 2.84E+00 3.38E-01 3.71E-01 6.80E+00

2,4,5-TP (Silvex) 269.51 (f) 3.8 (f) -1.801256 1.58E-02 9.98E-02 4.91E-08 3.40E+00 3.67E-01 4.03E-01 8.15E+00

2,4-D 221.04 (f) 2.81 (f) -2.183224 6.56E-03 3.75E-02 9.17E-08 1.82E+00 3.26E-01 3.59E-01 4.36E+00

2,4-DB 249.1 (f) 3.53 (f) -1.86516 1.36E-02 8.28E-02 6.38E-08 2.61E+00 3.56E-01 3.91E-01 6.27E+00

Dicamba 221.04 (f) 2.21 (f) -2.579224 2.63E-03 1.51E-02 9.17E-08 1.82E+00 3.12E-01 3.43E-01 4.36E+00

Dichlorprop 235.07 (g) 3.43 (g) -1.852592 1.40E-02 8.28E-02 7.65E-08 2.18E+00 3.56E-01 3.91E-01 5.23E+00

MCPA 200.62 (f) 3.25 (f) -1.778472 1.67E-02 9.07E-02 1.19E-07 1.40E+00 3.61E-01 3.96E-01 3.35E+00

MCPP 214.65 (f) 3.13 (f) -1.93624 1.16E-02 6.53E-02 9.95E-08 1.67E+00 3.44E-01 3.78E-01 4.02E+00

Notes:

Kow - Octanol-Water Partition Coefficient.

PC - Permeability Constant.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

(a) U.S. EPA, 2004b. Supplemental Guidance for Dermal Risk Assessment, Equation 3.8:  Log PC = -2.80 + 0.66 log Kow - 0.0056 MW

(b)  U.S. EPA, 2004b. Supplemental Guidance for Dermal Risk Assessment, Equation A.1:  B = PC x MW 0.5/2.6

(c) U.S. EPA, 2004b. Supplemental Guidance for Dermal Risk Assessment, Equation A.2:  Log Dsc/lsc = -2.8-0.0056 MW, where lsc = 1E-3 cm.  

     Solving for Dsc:  Dsc = 10 -2.8-0.0056 MW * lsc.

(d) U.S. EPA, 2004b. Supplemental Guidance for Dermal Risk Assessment, Equation A.4:  t = l 2
sc/(6*Dsc).  

(e) U.S. EPA, 2004b. Supplemental Guidance for Dermal Risk Assessment:

         If B < 0.6, Equation A.5:  t* = 2.4* t

         If B> 0.6:  t* = (b- (b2-c2)0.5) * l2sc/(Dsc)

        Equation A-7:  b = (2*(1+B)2/p) -c

        Equation A-8:  c = (1+3B+3B2)/(3*(1+B))

(f) Risk Assessment Information System (RAIS). Toxicity and Chemical-Specific Factors Data Base. URL: <http://risk.lsd.ornl.gov/index.shtml>.

(g) National Institutes of Health.  Specialized Information Services.  http://sis.nlm.nih.gov/chemical.html

Calculations

Molecular  

(g/mol) Log Kow

Compound Data

Weight
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TABLE 5-4 (RAGS PART D TABLE 4.2)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE OUTDOOR INDUSTRIAL WORKER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME MLE 

Outdoor Outdoor Parameter Intake 

Parameter Worker Worker Code Units Equation

Parameters Used in the Inhalation Pathways: Soil and Groundwater Volatiles and Soil Particulates in Outdoor Air Chronic Daily Intake (CDI) (mg/kg-day)=

Exposure Point Concentration in Air
Table 3.8 RME

Table 3.11 RME
Table 3.8 MLE

Table 3.11 MLE
CA mg/m3

Exposure Time 8 (a) 8 (a) ET hours/day

Exposure Frequency 190 (i) 190 (i) EF days/year

Exposure Duration 25 (b) 7 (c) ED years

Inhalation Rate 1.6 (d) 1 (e) IR m3/hour

Body Weight 70 (b) 70 (b) BW kg

Averaging Time - Cancer 25550 (l) 25550 (l) AT-C days

Averaging Time - Noncancer 9125 (m) 2555 (m) AT-NC days

Parameters Used in the Ingestion and Dermal Contact Pathway: Surface Soil Chronic Daily Intake (CDI) (mg/kg-day)=

Exposure Point Concentration in Soil Table 3.1 RME Table 3.1 MLE CS mg/kg

Exposure Frequency 190 (i) 190 (i) EF days/year Ingestion:

Exposure Duration 25 (b) 7 (c) ED years

Soil Ingestion Rate 100 (f) 30 (j) SIR mg/day

Oral Absorption Fraction Table G-1 Table G-1 ABSo unitless

Dermal Absorption Fraction Table G-1 Table G-1 ABSd unitless

Exposed Skin Surface Area 3300 (g,k) 3300 (g,k) SA  cm2/day

Soil to Skin Adherence Factor 0.2 (h,k) 0.02 (h,k) AF  mg/cm2
Dermal Contact:

Body Weight 70 (b) 70 (b) BW kg

Averaging Time - Cancer 25550 (l) 25550 (l) AT-C days

Averaging Time - Noncancer 9125 (m) 2555 (m) AT-NC days

Unit Conversion Factor 0.000001 -- 0.000001 -- CF kg/mg

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a.  Exposure Factors Handbook.  50th percentile time spent at work, males and females, all ages.  EFH Table 15-68.
(b) - USEPA, 1997b.  Standard Default Exposure Factors.
(c) - USEPA, 1997a.  Exposure Factors Handbook.  Recommended value for occupational tenure listed in EFH Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for moderate activity listed in EFH Table 5-23.
(e) - USEPA, 1997a. Exposure Factors Handbook.  Inhalation rate for light activity listed in EFH Table 5-23.
(f) -  USEPA, 2002b.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Exhibit 4-1.
(g) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for males and females based on hands, forearms, and face  listed in EFH Tables 6-2 and 6-3.  See Table 5-8 for calculation.
(h) -  USEPA, 1997a and USEPA, 2004b. See Table 5-8 for calculation.
(i) - Exposure frequency of 250 days (USEPA, 1997b) adjusted for percentage of days with inclement weather (24%), [250-(250*0.24) = 190].
(j) - Calabrese, E.J., et. al.  1990.  Preliminary adult soil ingestion estimates; results of a pilot study.  Regul. Toxicol. Pharmacol.  12:88-95.  As cited in USEPA, 1997a.  Exposure Factors Handbook.  Low end of range.
(k) -  USEPA, 2004b. Supplemental Guidance for Dermal Risk Assessment.  Exhibit 3-5.
(l) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake.
(m) - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 

BWxAT

EDxEFxETxIRxCA
CDI =

BWxAT

CFxABSxEDxEFxSIRxCS
CDI o=

BWxAT

CFxABSxEDxEFxAFxSAxCS
CDI d=
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TABLE 5-5 (RAGS PART D TABLE 4.3)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE TRESPASSING TEENAGER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME Trespassing MLE Trespassing
Teenager Teenager Parameter Intake 

Parameter (7 to 18 yrs) (7 to 18 yrs) Code Units Equation

Parameters Used in the Ingestion and Dermal Contact Pathway: Surface Soil Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Soil Table 3.1 RME Table 3.1 MLE CS mg/kg
Exposure Frequency 26 (a) 13 (b) EF days/year Ingestion:
Exposure Duration 11 (c) 11 (c) ED years
Soil Ingestion Rate 100 (d) 50 (e) SIR mg/day

Oral Absorption Fraction Table G-1 Table G-1 ABSo unitless

Dermal Absorption Fraction Table G-1 Table G-1 ABSd unitless

Exposed Skin Surface Area 4500 (f) 4500 (f) SA  cm2/day Dermal Contact:

Soil to Skin Adherence Factor 0.03 (g) 0.03 (g) AF  mg/cm2

Body Weight 47 (h) 47 (h) BW kg
Averaging Time - Cancer 25550 (q) 25550 (q) AT-C days
Averaging Time - Noncancer 4015 (r) 4015 (r) AT-NC days

Parameters Used in the Inhalation Pathway: Soil and Groundwater Volatiles and Soil Particulates in Outdoor Air Chronic Daily Intake (CDI) (mg/kg-day)=

Exposure Point Concentration in Air
Table 3.9 RME

Table 3.11 RME
Table 3.9 MLE

Table 3.11 MLE
CA mg/m3

Exposure Time 2 (i) 2 (i) ET hours/day
Exposure Frequency 26 (a) 13 (b) EF days/year
Exposure Duration 11 (c) 11 (c) ED years

Inhalation Rate 1.2 (j) 1 (k) IR m3/hour

Body Weight 47 (h) 47 (h) BW kg
Averaging Time - Cancer 25550 (q) 25550 (q) AT-C days
Averaging Time - Noncancer 4015 (r) 4015 (r) AT-NC days

Parameters Used in the Ingestion and Dermal Contact Pathway: Sediment (l) Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Sediment Table 3.3 RME Table 3.3 MLE CS mg/kg
Exposure Frequency 13 (b) 7 (m) EF days/year Ingestion:
Exposure Duration 11 (c) 11 (c) ED years
Soil Ingestion Rate 100 (d) 50 (e) IR mg/day
Oral Absorption Fraction Table G-1 Table G-1 ABSo unitless
Dermal Absorption Fraction Table G-1 Table G-1 ABSd unitless

Surface Area Exposed 5500 (n) 5500 (n) SA  cm2/day

Adherence Factor 0.2 (g) 0.2 (g) AF  mg/cm2
Dermal Contact:

Body Weight 47 (h) 47 (h) BW kg
Averaging Time - Cancer 25550 (q) 25550 (q) AT-C days
Averaging Time - Noncancer 4015 (r) 4015 (r) AT-NC days

BWxAT

CFxABSxEDxEFxSIRxCS
CDI

d


BWxAT

CFxABSxEDxEFxAFxSAxCS
CDI d

BWxAT

EDxEFxETxIRxCA
CDI 

BWxAT

CFxABSxEDxEFxAFxSAxCS
CDI d

BWxAT

CFxABSxEDxEFxIRxCS
CDI o
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TABLE 5-5 (RAGS PART D TABLE 4.3)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE TRESPASSING TEENAGER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME Trespassing MLE Trespassing
Teenager Teenager Parameter Intake 

Parameter (7 to 18 yrs) (7 to 18 yrs) Code Units Equation

Chronic Daily Intake (CDI) (mg/kg-day)=

Ingestion:
Parameters Used in the Ingestion and Dermal Contact Pathway: Surface Water (l)

Exposure Point Concentration in Surface Water Table 3.4 RME Table 3.4 MLE CW mg/L

Absorbed Dose per Event -- (s) -- (s) DAevent mg/cm2-event

Event Frequency 1 1 EV events/day Dermal Contact:
Exposure Time 1 (o) 1 (o) ET hours/day
Exposure Frequency 13 (b) 7 (m) EF days/year
Exposure Duration 11 (c) 11 (c) ED years
Water Ingestion Rate 0.005 (p) 0.005 (p) IR L/day

Surface Area Exposed 5500 (n) 5500 (n) SA  cm2/day Organics, if ET< t*:
Permeability Constant Table H-1 Table H-1 PC cm/hr
Fraction Absorbed Table H-1 Table H-1 FA unitless
Lag Time per Event Table H-1 Table H-1 T hours/day
Time to Steady State Table H-1 Table H-1 t* hours  Organics, if ET>t*:

Dimensionless ratio of the PC of a chemical through the stratum corneum 
relative to its permeability constant across the viable epidermis Table H-1 Table H-1

B unitless

Body Weight 47 (h) 47 (h) BW kg
Averaging Time - Cancer 25550 (q) 25550 (q) AT-C days
Averaging Time - Noncancer 4015 (r) 4015 (r) AT-NC days

Unit Conversion Factor 0.000001 -- 0.000001 -- CF L/cm3
Inorganics:

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - 1 day per week for 26 weeks (6 months) of the year.
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.
(c) - Trespassing teenager is assumed to range in age from 7 to 18.  Therefore, total exposure duration is 11 years.
(d) - USEPA, 1997b.  Standard Default Exposure Factors.
(e) -  USEPA, 1997a.  Exposure Factors Handbook. Average soil ingestion rate for an adult listed in EFH Table 1-2.
(f) - USEPA, 1997a.  Exposure Factors Handbook.  Average surface area of head, hands, forearms and lower legs of males and females aged 7 to 18 listed in EFH Tables 6-6 to 6-8.  See Table 5-9 for calculation.
(g) -  USEPA, 1997a and USEPA, 2004b. See Table 5-8 for calculation.
(h) - USEPA, 1997a.  Exposure Factors Handbook. Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(i) - The trespassing teen is assumed to be on-site for two hours.
(j) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rates is the value for moderate activity (children) listed in EFH Table 5-23.
(k) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rates is the value for light activity (children) listed in EFH Table 5-23.
(l) - Sediment and surface water exposures for the Mississippi River are evaluated separately from the Site Q Ponds; sediment and surface water exposures for the Site Q Ponds are evaluated in conjunction with the Site Q soil and air pathways. Exposure to 
     seeps will be evaluated separately. 
(m) - One day per 4 weeks for approximately six months of the year.
(n) - USEPA, 1997a.  Exposure Factors Handbook.  Average surface area of head, hands, forearms, feet and lower legs of males and  females aged 7 to 18 listed in EFH Tables 6-6 to 6-8.  See Table 5-9 for calculation.
(o) - Assumed duration of wading event.
(p) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during a swimming event.
(q) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(r) - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(s) - Absorbed dose calculated in Appendix N.
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TABLE 5-6 (RAGS PART D TABLE 4.4)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE CONSTRUCTION  WORKER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME MLE 
Construction/Utility Construction/Utility Parameter Intake 

Parameter Worker Worker Code Units Equation

Parameters Used in the Inhalation Pathway: Soil and Groundwater Volatiles and Soil Particulates in Outdoor Air Chronic Daily Intake (CDI) (mg/kg-day)=

Exposure Point Concentration in Air
Table 3.10 RME
Table 3.12 RME

Table 3.10 MLE
Table 3.12 MLE

CA mg/m3

Exposure Time 8 (a) 8 (a) ET hours/day
Exposure Frequency 40 (b) 20 (c) EF days/year
Exposure Duration 1 (d) 1 (d) ED years

Inhalation Rate 2.5 (e) 1.5 (f) IR m3/hour

Body Weight 70 (g) 70 (g) BW kg
Averaging Time - Cancer 25550 (p) 25550 (p) AT-C days
Averaging Time - Noncancer 365 (q) 365 (q) AT-NC days

Parameters Used in the Ingestion and Dermal Contact Pathway: Surface and Combined Soil Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Soil Table 3.2 RME Table 3.2 MLE CS mg/kg
Exposure Frequency 40 (b) 20 (c) EF days/year Ingestion:
Exposure Duration 1 (d) 1 (d) ED years
Soil Ingestion Rate 330 (m) 64 (h) SIR mg/day
Oral Absorption Fraction Table G-1 Table G-1 ABSo unitless
Dermal Absorption Fraction Table G-1 Table G-1 ABSd unitless

Exposed Skin Surface Area 3300 (i,n) 3300 (i,n) SA  cm2/day Dermal Contact:

Soil to Skin Adherence Factor 0.3 (j,o) 0.1 (j,o) AF  mg/cm2

Body Weight 70 (g) 70 (g) BW kg
Averaging Time - Cancer 25550 (p) 25550 (p) AT-C days
Averaging Time - Noncancer 365 (q) 365 (q) AT-NC days

Parameters Used in the Ingestion and Dermal Contact Pathway: Groundwater/Leachate Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Groundwater Table 3.6 RME Table 3.6 MLE CW mg/L

Absorbed Dose per Event -- (r) -- (r) DAevent mg/cm2-event Ingestion:
Event Frequency 1 1 EV events/day
Exposure Time 1 (k) 1 (k) ET hours/day
Exposure Frequency 10 (k) 5 (k) EF days/year Dermal Contact:
Exposure Duration 1 (d) 1 (d) ED years
Water Ingestion Rate 0.005 (l) 0.005 (l) IR L/day

Surface Area Exposed 3300 (i,n) 3300 (i,n) SA  cm2/day

Permeability Constant Table H-1 Table H-1 PC cm/hr
Fraction Absorbed Table H-1 Table H-1 FA unitless Organics, if ET< t*:
Lag Time per Event Table H-1 Table H-1 T hours/day
Time to Steady State Table H-1 Table H-1 t* hours  

Dimensionless ratio of the PC of a chemical through the stratum corneum 
relative to its permeability constant across the viable epidermis Table H-1 Table H-1

B unitless
Organics, if ET>t*:

Body Weight 70 (g) 70 (g) BW kg
Averaging Time - Cancer 25550 (p) 25550 (p) AT-C days
Averaging Time - Noncancer 365 (q) 365 (q) AT-NC days

Unit Conversion Factor 0.000001 -- 0.000001 -- CF L/cm3
Inorganics:

See notes on following page.
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TABLE 5-6 (RAGS PART D TABLE 4.4)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE CONSTRUCTION  WORKER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a.  Exposure Factors Handbook.  50th percentile time spent at work, males and females, all ages.  EFH Table 15-68.
(b) - Exposure frequency is equivalent to 5 days per week for 2 months.  
(c) - Exposure frequency is equivalent to 5 days per week for 1 month.
(d) - Construction activities are assumed to occur within a 1 year period.
(e) - USEPA, 1997a.  Exposure Factors Handbook.  Inhalation rate is the value for heavy activity for an outdoor worker listed in EFH Table 5-23.
(f) - USEPA, 1997a.  Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in EFH Table 5-23.
(g) - USEPA, 1997b.  Standard Default Exposure Factors.
(h) - ENSR-derived value; see text.
(i) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for males and females based on hands, forearms, and face listed in EFH Tables 6-2 and 6-3.  See Table 5-8 for calculation.
(j) -  USEPA, 1997a and USEPA, 2004b. See Table 5-8 for calculation.
(k) - Assumes that contact with water occurs only for a fraction of the total exposure duration and time.
(l) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during a swimming event.
(m) -  USEPA, 2002b.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.  Exhibit 4-1.
(n) -  USEPA, 2004b. Supplemental Guidance for Dermal Risk Assessment.  Exhibit 3-5.
(o) -  USEPA, 2004b. Supplemental Guidance for Dermal Risk Assessment.  Exhibit 3-3.
(p) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake.  (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(q)  - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake.  (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(r) - Absorbed dose calculated in Appendix N.
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TABLE 5-7 (RAGS PART D TABLE 4.5)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE RECREATIONAL FISHER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

RME Adult
Recreational Parameter Intake 

Parameter Fisher Code Units Equation

Parameters Used in the Fish Ingestion Pathway Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Fish Table 3.5 RME Table 3.5 MLE CF mg/kg
Exposure Frequency 365 (a) 365 (a) EF days/year
Exposure Duration 30 (b) 9 (c) ED years
Ingestion Rate 0.008 (d) 0.001 (e) IR kg/day
Body Weight 70 (b) 70 (b) BW kg
Averaging Time - Cancer 25550 (n) 25550 (n) AT-C days
Averaging Time - Noncancer 10950 (o) 3285 (o) AT-NC days

Chronic Daily Intake (CDI) (mg/kg-day)=
Parameters Used in the Ingestion and Dermal Contact Pathway: Wading in Surface Water 

Exposure Point Concentration in Surface Water Table 3.4 RME Table 3.4 MLE (p) CW mg/L Ingestion:
Absorbed Dose per Event -- (p) -- (p) DAevent mg/cm2-event

Event Frequency 1 1 EV events/day
Exposure Time 1 (k) 1 (k) ET hours/day
Exposure Frequency 22 (h) 3 (i) EF days/year Dermal Contact:
Exposure Duration 30 (b) 9 (c) ED years
Surface Water Ingestion Rate 0.01 (f) 0.005 (j) IR L/day
Surface Area Exposed 6900 (g) 6900 (g) SA  cm2/day

Permeability Constant Table H-1 Table H-1 PC cm/hr
Fraction Absorbed Table H-1 Table H-1 FA unitless Organics, if ET< t*:

Lag Time per Event Table H-1 Table H-1 T hours/day
Time to Steady State Table H-1 Table H-1 t* hours  

Dimensionless ratio of the PC of a chemical through the stratum 
corneum relative to its permeability constant across the viable epidermis

Table H-1 Table H-1
B unitless

Organics, if ET>t*:

Body Weight 70 (b) 70 (b) BW kg

Averaging Time - Cancer 25550 (n) 25550 (n) AT-C days
Averaging Time - Noncancer 10950 (o) 3285 (o) AT-NC days
Unit Conversion Factor 0.000001 -- 0.000001 -- CF L/cm3

Inorganics:

Parameters Used in the Ingestion and Dermal Contact Pathway: Wading in Sediment Chronic Daily Intake (CDI) (mg/kg-day)=
Exposure Point Concentration in Sediment Table 3.3 RME Table 3.3 RME CS mg/kg
Exposure Frequency 22 (h) 3 (i) EF days/year Ingestion:
Exposure Duration 30 (b) 9 (c) ED years
Sediment Ingestion Rate 100 (b) 50 (m) IR mg/day
Oral Absorption Fraction Table G-1 Table G-1 ABSo unitless
Dermal Absorption Fraction Table G-1 Table G-1 ABSd unitless
Surface Area Exposed 6900 (g) 6900 (g) SA  cm2/day

Adherence Factor 0.3 (l) 0.3 (l) AF  mg/cm2
Dermal Contact:

Body Weight 70 (b) 70 (b) BW kg
Averaging Time - Cancer 25550 (n) 25550 (n) AT-C days
Averaging Time - Noncancer 10950 (o) 3285 (o) AT-NC days

See notes on following page.
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TABLE 5-7 (RAGS PART D TABLE 4.5)
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CURRENT AND FUTURE RECREATIONAL FISHER 
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Fish ingestion rates are based on 365 days per year.

(b) - USEPA, 1997b.  Standard Default Exposure Factors.
(c) -  USEPA, 1997a.  Exposure Factors Handbook. Recommended average for time residing in a household. EFH Table 1-2.
(d) -  USEPA, 1997a.  Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g  per year.
(e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the three summer months).
(f) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-fifth of that assumed to occur during a swimming event.
(g) - USEPA, 1997a.  Exposure Factors Handbook.  Represents 50th percentile values for adult males and females based on hands, lower arms, lower legs, feet and head.  See Table 5-8 for calculation.

(h) - One day per week for 5 months.

(i) - One day per month during the three summer months.

(j) - USEPA, 1989a.  Risk Assessment Guidance for Superfund, Volume I.  Value is one-tenth of that assumed to occur during a swimming event.
(k) - Assumed duration of wading event.
(l) -  USEPA, 1997a and USEPA, 2004b. See Table 5-8 for calculation.
(m) -  USEPA, 1997a.  Exposure Factors Handbook. Average soil ingestion rate for an adult listed in EFH Table 1-2.
(n) - Lifetime (70 years) x 365 days per year.  Used in calculation for carcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(o) - Exposure duration (years) x 365 days per year.  Used in calculation for noncarcinogenic intake. (USEPA, 1989a. Risk Assessment Guidance for Superfund). 
(p) - Absorbed dose calculated in Appendix N.
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TABLE 5-8

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Surface Area Soil Loading Total Soil

50th percentile Utility Wokrker Mass

Body Part (cm2) (a) (mg/cm2) (b) (mg)

Head 1,205 0.293 353.07

Hands 904 0.250 225.88

Forearms 1,173 0.102 119.65

Total 3,282 698.59

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.21

Notes:

(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 

        values for men and women (45% arm used as proxy for female forearm).

(b) - Data from USEPA (2004b) Exhibit C-2. Geometric mean of Utility Workers Nos. 1 and 2.  Value for face used to for head and value for arm used for forearm.

Surface Area Soil Loading Total Soil

50th percentile Groundskeepers Mass

Body Part (cm2) (a) (mg/cm2) (a) (mg)

Head 1,205 0.004 4.82

Hands 904 0.046 41.56

Forearms 1,173 0.007 8.21

Total 3,282 54.59

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02

Notes:

(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 

        values for men and women (45% arm used as proxy for female forearm).

(b) - Data from USEPA (2004b) Exhibit C-2. Geometric mean of groundskeepers Nos 1, 2, 3, 4, and 5.Value for face used to for head and value for arm used for forearm.

Surface Area Soil Loading Total Soil

50th percentile Construction Workers Mass

Body Part (cm2) (a) (mg/cm2) (b) (mg)

Head 1,205 0.071 85.56

Hands 904 0.518 468.01

Forearms 1,173 0.215 252.20

Total 3,282 805.76

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.25

Notes:

(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 

        values for men and women (45% arm used as proxy for female forearm).

(b) - Data from USEPA (2004b) Exhibit C-2. 95th Percentile of Construction Workers

Surface Area Soil Loading Total Soil

50th percentile Construction Workers Mass

Body Part (cm2) (a) (mg/cm2) (a) (mg)

Head 1,205 0.029 34.95

Hands 904 0.242 218.65

Forearms 1,173 0.098 114.95

Total 3,282 368.55

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.11

Notes:

(a) - Data from USEPA (1997a),  Tables 6-2, 6-3.  Average of 50th percentile 

        values for men and women (45% arm used as proxy for female forearm).

(b) - Data from USEPA (2004b) Exhibit C-2. Geometric mean of construction workers.

Outdoor Industrial Worker Scenario - Reasonable Maximum Exposure Scenario

SOIL ADHERENCE FACTORS AND SURFACE AREAS

Outdoor Industrial Worker Scenario  - Most Likely Exposure Scenario

Construction Worker Scenario - Reasonable Maximum Exposure Scenario

Construction Worker Scenario  - Most Likely Exposure Scenario
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TABLE 5-8

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

SOIL ADHERENCE FACTORS AND SURFACE AREAS

Surface Area Soil Loading Total Soil

50th percentile (a) Soccer No. 1 Mass

Body Part (cm2) (mg/cm2) (b) (mg)

Hands 715 0.110 78.65

Forearms 804 0.011 8.84

Lower legs 1,654 0.031 51.27

Head 1,354 0.012 16.25

Total 4,527 -- 155.02

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.03

Notes:

(a) - Data from USEPA (1997a).  Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7)

       total body surface area , and mean percentages of total surface area for

       individual body parts EFH Table 6-8).  45% arm used as proxy for lower arm,

        and 40% leg used as proxy for lower leg (USEPA, 2004ba).  Calculation shown in Table 5-9.

(b) - Data from USEPA (2004b), Supplemental Guidance for Dermal Risk Assessment. Exhibit C-2. 

       Geometric mean for Soccer Players No. 1.

Surface Area Soil Loading Total Soil

50th percentile (a) Children Playing in Wet Soil Mass

Body Part (cm2) (mg/cm2) (b) (mg)

Hands 715 0.656 469.04

Forearms 804 0.015 12.06

Lower legs 1,654 0.026 43.00

Head 1,354 0.004 5.42

Feet (c) 995 0.656 635.66

Total 5,522 -- 1165.18

Area-Weighted Sediment Adherence factor (mg/cm2) = Soil mass/Surface area = 0.21

Notes:

(a) - Data from USEPA (1997).  Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7)

       total body surface area , and mean percentages of total surface area for

       individual body parts EFH Table 6-8).  45% arm used as proxy for lower arm,

        and 40% leg used as proxy for lower leg (USEPA, 2004ba).

(b) - Data from USEPA (2004b), Supplemental Guidance for Dermal Risk Assessment. Exhibit C-2. 

       Geometric mean for children playing in wet soil.

(c) - Soil loading data for hands used, as no soil loading data for feet are available.

Surface Area Soil Loading Total Soil
50th percentile (a) Reed Gatherer Mass

Body Part (cm2) (mg/cm2) (b) (mg)

Hands 904 0.658 594.83

Forearms 1,173 0.036 42.23

Feet 1,225 0.633 775.43

Lower Legs 2,370 0.159 376.83

Head 1,205 (c) (c)

Total Surface Area 6,877 --

Total for Adherence 5,672 1789.32

Area-Weighted Sediment Adherence factor (mg/cm2) = Sediment mass/Surface area = 0.32

Notes:

(a) - Data from USEPA (1997).  Tables 6-2, 6-3.  Average of 50th percentile 

        values for men and women (45% arm used as proxy for female forearm).

(b) - Data from USEPA (2004b) Exhibit C-2. Geometric mean of values for reed gatherers.

(c) - Not included in total for derivation of adherence factor.

Recreational Angler - Sediment

Trespassing Teenager - Soil (7 to 18 years)

Trespasser (7 to 18 years) - Sediment
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CALCULATION OF SURFACE AREA - TRESPASSING TEENAGER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Boys (a) Girls (b) Average Head Arms Forearm (e) Hands Legs Lower Legs (e) Feet

Age m2 m2 cm2
Age % % % % %

7-8 0.936 0.917 9265 7-8 (data for 6-7) (d) 13.1 13.1 5.895 4.71 27.1 10.84 6.9
8-9  1 1 10000 8-9  (data for 9-10) (d) 12 12.3 5.535 5.3 28.7 11.48 7.58
9-10 1.07 1.06 10650 9-10 12 12.3 5.535 5.3 28.7 11.48 7.58
10-11 1.18 1.17 11750 10-11 (data for 9-10) (d) 12 12.3 5.535 5.3 28.7 11.48 7.58
11-12 1.23 1.3 12650 11-12 (data for 12-13)(d) 8.74 13.7 6.165 5.39 30.5 12.2 7.03
12-13 1.34 1.4 13700 12-13 8.74 13.7 6.165 5.39 30.5 12.2 7.03
13-14 1.47 1.48 14750 13-14 9.97 12.1 5.445 5.11 32 12.8 8.02
14-15 1.61 1.55 15800 14-15 (data for 13-14)(d) 9.97 12.1 5.445 5.11 32 12.8 8.02
15-16 1.7 1.57 16350 15-16 (data for 16-17)(d) 7.96 13.1 5.895 5.68 33.6 13.44 6.93
16-17 1.76 1.6 16800 16-17 7.96 13.1 5.895 5.68 33.6 13.44 6.93
17-18 1.8 1.63 17150 17-18 7.58 17.5 7.875 5.13 30.8 12.32 7.28

Average Surface Area Age 7 to 18 13,533 Average % of Total: 0.10 (f) 0.06 0.05 (f) 0.12 0.07

1353.56 (f) 804.42 714.80 (f) 1654.49 995.06

Total (h): 4,527 Soil
Total (i): 5,522 Sediment and Surface Water

Notes:
(a) Data for boys presented in USEPA (1997a), Exposure Factors Handbook (EFH) Table 6-6.  50th percentile values. 
(b) Data for boys presented in USEPA (1997a), EFH Table 6-7.  50th percentile values.
(c) Data for children presented in USEPA (1997a), EFH Table 6-8.  
(d) Data not presented for all age groups.  Therefore, data for other age groups was used as a proxy, as listed next to the age group.
(e) Data not presented for forearm or lower leg.  Therefore,  45% arm used as proxy for lower arm,
        and 40% leg used as proxy for lower leg (USEPA, 2004b).  
(f) Included only to derive forearm and lower leg percentages.
(g) Average total surface area multiplied by average percent of total body surface area. 
(h) Sum of body part totals for soil exposure (head, forearm, hands, lower legs)
(i) Sum of body part totals for sediment and surface water exposure (head, forearm, hands, lower legs, feet)

Body Part Total (g):

Total Body Surface Area Percentage of Total Body Surface Area by Body Part (c)
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TABLE 5.10 MLE
EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North P Q Central Q North Q South S

VOCs
Tetrachloroethene 127-18-4 NCOPC NCOPC 5.37E+00 NCOPC NCOPC 8.88E-02 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.60E+01
2,4,6-Trichlorophenol 88-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.20E+00
Benzo(a)anthracene 56-55-3 NCOPC NCOPC NCOPC 5.31E-01 NCOPC 4.56E-01 4.05E+00
Benzo(a)pyrene 50-32-8 NCOPC NCOPC 2.40E-01 5.03E-01 6.98E-01 4.44E-01 2.77E+00
Benzo(b)fluoranthene 205-99-2 NCOPC NCOPC NCOPC 4.86E-01 NCOPC 4.97E-01 3.42E+00
Dibenzo(a,h)anthracene 53-70-3 NCOPC NCOPC NCOPC NCOPC 1.85E-01 1.03E-01 1.80E+00

Pesticides
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.01E+00
beta-BHC 319-85-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E+01
delta-BHC 319-86-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.40E-01
Dieldrin 60-57-1 1.80E-01 NCOPC NCOPC NCOPC NCOPC 4.64E-02 NCOPC
gamma-BHC (Lindane) 58-89-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.50E+00
Heptachlor 76-44-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.50E+00

Herbicides
Pentachlorophenol 87-86-5 2.30E+00 1.24E+02 NCOPC NCOPC NCOPC NCOPC 1.47E+02

PCBs
PCBs, Total Total PCBs 5.41E+00 7.09E+02 2.38E+00 4.34E-01 8.99E-01 2.38E+00 5.04E+02

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH 3.42E-03 5.15E-02 NCOPC 3.73E-04 3.37E-04 5.55E-04 NCOPC

Metals
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 4.15E+00 NCOPC
Arsenic 7440-38-2 NCOPC NCOPC 1.13E+01 9.53E+00 1.38E+01 8.29E+00 NCOPC
Cadmium 7440-43-9 NCOPC NCOPC NCOPC NCOPC 9.99E+00 3.39E+02 NCOPC
Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC NCOPC 6.00E+01 NCOPC
Manganese 7439-96-5 NCOPC NCOPC 4.50E+02 NCOPC NCOPC 5.29E+02 NCOPC
Mercury 7439-97-6 NCOPC 6.10E+01 NCOPC NCOPC NCOPC 6.63E+00 NCOPC
Vanadium 7440-62-2 NCOPC NCOPC 4.65E+01 NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from 
     (Van den Berg et al., 2006).  
EPC - Exposure Point Concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
MLE - Most Likely Exposure. 
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds. 
(a) Average detected concentration.  Summary statistics shown in Appendix I Table 3.1. 

EPC - MLE Scenario (mg/kg) (a)
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TABLE 5-10 RME
EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North P Q Central Q North Q South S

VOCs
Tetrachloroethene 127-18-4 NCOPC NCOPC 6.23E+01 NCOPC NCOPC 8.27E-01 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.60E+01
2,4,6-Trichlorophenol 88-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.20E+00
Benzo(a)anthracene 56-55-3 NCOPC NCOPC NCOPC 1.37E+00 NCOPC 2.04E+00 8.00E+00
Benzo(a)pyrene 50-32-8 NCOPC NCOPC 3.69E-01 1.27E+00 1.73E+00 2.06E+00 5.40E+00
Benzo(b)fluoranthene 205-99-2 NCOPC NCOPC NCOPC 1.23E+00 NCOPC 2.35E+00 6.60E+00
Dibenzo(a,h)anthracene 53-70-3 NCOPC NCOPC NCOPC NCOPC 2.71E-01 1.72E-01 1.80E+00

Pesticides
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.60E+01
beta-BHC 319-85-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.60E+01
delta-BHC 319-86-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.40E-01
Dieldrin 60-57-1 1.80E-01 NCOPC NCOPC NCOPC NCOPC 8.34E-02 NCOPC
gamma-BHC (Lindane) 58-89-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.50E+00
Heptachlor 76-44-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.50E+00

Herbicides
Pentachlorophenol 87-86-5 9.30E+00 4.80E+02 NCOPC NCOPC NCOPC NCOPC 4.40E+02

PCBs
PCBs, Total Total PCBs 1.08E+01 7.09E+02 7.02E+00 9.25E-01 2.43E+00 6.07E+00 1.01E+03

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH 6.77E-03 5.15E-02 NCOPC 2.09E-03 1.25E-03 3.70E-03 NCOPC

Metals
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 8.01E+00 NCOPC
Arsenic 7440-38-2 NCOPC NCOPC 1.50E+01 5.75E+01 1.00E+02 1.40E+01 NCOPC
Cadmium 7440-43-9 NCOPC NCOPC NCOPC NCOPC 9.22E+01 3.65E+03 NCOPC
Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC NCOPC 3.30E+02 NCOPC
Manganese 7439-96-5 NCOPC NCOPC 1.03E+03 NCOPC NCOPC 6.67E+02 NCOPC
Mercury 7439-97-6 NCOPC 1.80E+02 NCOPC NCOPC NCOPC 6.70E+01 NCOPC
Vanadium 7440-62-2 NCOPC NCOPC 1.40E+02 NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from 
     (Van den Berg et al., 2006).  
EPC - Exposure Point Concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds. 
(a) Lower of the ProUCL recommended upper confidence limit (UCL) and the maximum detected concentration.  Selection shown in Appendix I Table 3.1.

EPC - RME Scenario (mg/kg) (a)
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TABLE 5.11 MLE
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (MLE) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.50E+00 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.67E+01 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.73E+00 NCOPC
Benzene 71-43-2 4.53E+01 2.03E+01 NCOPC 8.06E-01 NCOPC 3.73E-01 6.34E-02 2.62E+01 6.55E+00
Chlorobenzene 108-90-7 1.08E+02 1.71E+02 NCOPC NCOPC 7.12E+00 NCOPC NCOPC 2.33E+02 3.98E+02
Chloroform 67-66-3 NCOPC NCOPC NCOPC 1.17E+00 NCOPC NCOPC NCOPC 2.65E+00 NCOPC
Dichloromethane 75-09-2 NCOPC 2.87E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.03E+01
Ethylbenzene 100-41-4 2.59E+02 2.42E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.12E+02
Hexane 110-54-3 NCOPC NCOPC NCOPC 4.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 1.80E+00 1.82E+00 NCOPC 6.15E+00 NCOPC 1.01E+00 2.70E-01 2.25E+02 9.53E+00
Toluene 108-88-3 3.27E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 2.89E+01 1.78E+02 8.77E+02
Trichloroethene 79-01-6 NCOPC NCOPC NCOPC 6.17E-02 NCOPC 5.06E-02 1.67E-02 2.53E+02 3.02E+01
Xylenes, Total 1330-20-7 1.26E+03 1.29E+03 NCOPC 3.68E+01 1.63E+01 1.39E+01 4.24E+01 4.53E+01 1.24E+03

SVOCs
1,2,4-Trichlorobenzene 120-82-1 4.70E+00 8.58E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 4.70E+01 2.17E+01
1,2-Dichlorobenzene 95-50-1 NCOPC 1.25E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 8.99E+00 6.23E+01 NCOPC 8.83E+00 9.31E-01 NCOPC NCOPC 8.73E+00 7.07E+01
2,4,6-Trichlorophenol 88-06-2 2.02E+00 1.97E+01 NCOPC NCOPC NCOPC 2.42E+01 NCOPC 7.34E+01 8.20E+00
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC NCOPC NCOPC NCOPC 1.17E+01 NCOPC 3.27E+02 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.12E+02 NCOPC
2-Methylnaphthalene 91-57-6 6.09E+00 5.29E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC NCOPC 3.07E+01 NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 NCOPC 2.10E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 3.43E+00 1.04E+01 NCOPC NCOPC 3.43E+00 1.06E+00 7.94E-01 NCOPC 2.71E+00
Benzo(a)pyrene 50-32-8 2.22E+00 4.63E+00 NCOPC 2.28E-01 4.48E-01 9.97E-01 7.09E-01 NCOPC 1.41E+00
Benzo(b)fluoranthene 205-99-2 2.15E+00 4.48E+00 NCOPC NCOPC 4.32E-01 1.00E+00 6.73E-01 NCOPC 2.37E+00
bis(2-Chloroethyl)ether 111-44-4 NCOPC 2.10E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.31E+01
Dibenzo(a,h)anthracene 53-70-3 9.65E-01 2.12E+00 NCOPC NCOPC NCOPC 1.94E-01 2.03E-01 NCOPC 1.80E+00
Hexachlorobenzene 118-74-1 1.60E+00 1.87E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 1.90E+00 NCOPC NCOPC NCOPC NCOPC NCOPC 3.74E-01 NCOPC NCOPC
Naphthalene 91-20-3 NCOPC 1.20E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 3.47E+01 1.40E+01
Nitrobenzene 98-95-3 NCOPC 1.10E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 2.54E+01 NCOPC

Pesticides
4,4'-DDD 72-54-8 NCOPC 3.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 NCOPC 2.55E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 NCOPC 6.38E+01 NCOPC 8.58E-01 NCOPC NCOPC NCOPC NCOPC 2.82E+00
Aldrin 309-00-2 3.67E-01 3.30E+00 NCOPC NCOPC 2.90E-02 NCOPC 1.69E-02 NCOPC 1.44E-01

EPC - MLE Scenario (mg/kg) (b)
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TABLE 5.11 MLE
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (MLE) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - MLE Scenario (mg/kg) (b)

alpha-BHC 319-84-6 NCOPC 1.50E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 NCOPC 1.09E+01 NCOPC NCOPC NCOPC 6.49E-02 NCOPC 1.80E+00 6.55E+00
delta-BHC 319-86-8 1.37E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.24E-01
Dieldrin 60-57-1 8.46E-01 1.95E+01 NCOPC 1.36E-01 2.12E-02 2.32E-01 7.61E-02 3.22E-01 9.88E-02
gamma-BHC (Lindane) 58-89-9 8.44E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.54E+00
Heptachlor 76-44-8 6.58E-01 1.65E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.60E+00 3.95E-01
Heptachlor Epoxide 1024-57-3 2.87E-01 2.70E+00 NCOPC 1.05E-01 NCOPC NCOPC 2.12E-02 NCOPC NCOPC

Herbicides
MCPP 93-65-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.71E+01 NCOPC
Pentachlorophenol 87-86-5 8.10E+02 4.44E+02 6.68E+00 3.16E+00 3.96E-01 1.29E+02 1.59E+01 NCOPC 4.02E+01

PCBs
PCBs, Total Total PCBs 4.22E+01 8.96E+02 NCOPC 3.02E+01 1.13E+00 2.43E+01 3.98E+00 4.27E+01 1.52E+02

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH 1.58E-02 3.07E-01 NCOPC 1.65E-03 1.96E-03 6.22E-03 1.61E-03 1.42E-03 3.96E-03

Metals
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 5.56E+00 6.98E+00 NCOPC NCOPC
Arsenic 7440-38-2 1.87E+01 2.74E+01 NCOPC 1.07E+01 1.78E+01 1.29E+01 1.13E+01 6.12E+00 NCOPC
Barium 7440-39-3 NCOPC 1.74E+03 NCOPC NCOPC NCOPC 7.81E+02 1.09E+03 NCOPC NCOPC
Cadmium 7440-43-9 6.08E+00 3.00E+01 NCOPC 6.08E+00 NCOPC 1.00E+01 3.16E+02 NCOPC NCOPC
Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC 1.99E+02 NCOPC 8.05E+01 NCOPC 1.32E+02
Copper 7440-50-8 NCOPC 1.06E+03 NCOPC NCOPC 5.13E+02 8.55E+02 NCOPC NCOPC NCOPC
Lead 7439-92-1 NCOPC NCOPC NCOPC NCOPC NCOPC 1.16E+03 NCOPC NCOPC NCOPC
Manganese 7439-96-5 6.20E+02 NCOPC NCOPC 2.59E+02 3.96E+02 NCOPC 5.80E+02 NCOPC NCOPC
Mercury 7439-97-6 NCOPC 9.95E+01 NCOPC NCOPC NCOPC 7.54E+00 5.68E+00 2.51E+02 NCOPC
Nickel 7440-02-0 2.30E+02 NCOPC NCOPC NCOPC NCOPC NCOPC 1.19E+02 NCOPC NCOPC
Thallium 7440-28-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.18E+00 NCOPC NCOPC
Vanadium 7440-62-2 NCOPC NCOPC NCOPC 2.96E+01 NCOPC 4.75E+01 NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
MLE - Most Likely Exposure. 
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Combined soil is comprised of surface soil, subsurface soil and waste.
(b) Average detected concentration.  Summary statistics shown in Appendix I Table 3.2. 

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\EPCs_sa2_MLE.xls
Revised HHRA

Revision 1, Date Printed: 11/11/2008



Page 1 of 2
TABLE 5-11 RME
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (RME) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.50E+00 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.25E+01 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.39E+01 NCOPC
Benzene 71-43-2 2.02E+02 6.90E+01 NCOPC 1.67E+00 NCOPC 3.43E+00 3.48E-01 1.17E+02 1.46E+01
Chlorobenzene 108-90-7 2.32E+02 4.80E+02 NCOPC NCOPC 6.17E+01 NCOPC NCOPC 1.10E+03 1.20E+03
Chloroform 67-66-3 NCOPC NCOPC NCOPC 3.10E+00 NCOPC NCOPC NCOPC 7.27E+00 NCOPC
Dichloromethane 75-09-2 NCOPC 8.70E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.34E+01
Ethylbenzene 100-41-4 1.13E+03 7.60E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.55E+02
Hexane 110-54-3 NCOPC NCOPC NCOPC 8.00E+01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 3.00E+00 6.80E+00 NCOPC 5.07E+01 NCOPC 1.08E+01 2.26E+00 7.64E+02 1.63E+01
Toluene 108-88-3 1.54E+02 NCOPC NCOPC NCOPC NCOPC NCOPC 3.17E+02 3.21E+02 3.23E+03
Trichloroethene 79-01-6 NCOPC NCOPC NCOPC 1.32E-01 NCOPC 4.00E-01 5.58E-02 1.09E+03 6.72E+01
Xylenes, Total 1330-20-7 5.61E+03 3.90E+03 NCOPC 1.27E+02 1.60E+02 1.24E+02 4.64E+02 1.51E+02 4.09E+03

SVOCs
1,2,4-Trichlorobenzene 120-82-1 1.20E+01 2.90E+02 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+02 3.60E+01
1,2-Dichlorobenzene 95-50-1 NCOPC 5.20E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 1.79E+01 1.80E+02 NCOPC 1.87E+01 3.37E+00 NCOPC NCOPC 2.40E+01 2.00E+02
2,4,6-Trichlorophenol 88-06-2 3.44E+00 6.10E+01 NCOPC NCOPC NCOPC 4.70E+01 NCOPC 1.77E+02 8.20E+00
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC NCOPC NCOPC NCOPC 2.95E+01 NCOPC 8.72E+02 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.90E+02 NCOPC
2-Methylnaphthalene 91-57-6 1.19E+01 2.00E+02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC NCOPC 8.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 NCOPC 1.00E+03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 6.67E+00 3.60E+01 NCOPC NCOPC 6.75E-01 2.07E+00 2.66E+00 NCOPC 8.00E+00
Benzo(a)pyrene 50-32-8 4.59E+00 1.10E+01 NCOPC 3.06E-01 6.43E-01 1.89E+00 2.31E+00 NCOPC 5.40E+00
Benzo(b)fluoranthene 205-99-2 3.63E+00 1.20E+01 NCOPC NCOPC 5.95E-01 1.32E+00 1.92E+00 NCOPC 6.60E+00
bis(2-Chloroethyl)ether 111-44-4 NCOPC 2.10E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.17E+02
Dibenzo(a,h)anthracene 53-70-3 2.30E+00 4.60E+00 NCOPC NCOPC NCOPC 2.45E-01 3.22E-01 NCOPC 1.80E+00
Hexachlorobenzene 118-74-1 3.70E+00 4.50E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 2.30E+00 NCOPC NCOPC NCOPC NCOPC NCOPC 6.76E-01 NCOPC NCOPC
Naphthalene 91-20-3 NCOPC 4.10E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+02 2.59E+01
Nitrobenzene 98-95-3 NCOPC 1.10E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 4.80E+01 NCOPC

Pesticides
4,4'-DDD 72-54-8 NCOPC 3.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 NCOPC 3.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 NCOPC 1.30E+02 NCOPC 2.05E+00 NCOPC NCOPC NCOPC NCOPC 1.60E+01

EPC - RME Scenario (mg/kg) (b)
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TABLE 5-11 RME
EXPOSURE POINT CONCENTRATIONS - COMBINED SOIL (RME) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - RME Scenario (mg/kg) (b)

Aldrin 309-00-2 7.20E-01 4.50E+00 NCOPC NCOPC 1.10E-01 NCOPC 1.48E-01 NCOPC 1.90E-01
alpha-BHC 319-84-6 NCOPC 1.50E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 NCOPC 2.10E+01 NCOPC NCOPC NCOPC 6.77E-01 NCOPC 2.20E+00 2.60E+01
delta-BHC 319-86-8 2.85E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.40E-01
Dieldrin 60-57-1 1.88E+00 5.00E+01 NCOPC 2.56E-01 3.95E-02 1.78E+00 1.23E-01 6.61E-01 3.80E-01
gamma-BHC (Lindane) 58-89-9 2.88E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.50E+00
Heptachlor 76-44-8 1.39E+00 2.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.60E+00 1.50E+00
Heptachlor Epoxide 1024-57-3 4.70E-01 2.70E+00 NCOPC 1.07E+00 NCOPC NCOPC 3.42E-02 NCOPC NCOPC

Herbicides
MCPP 93-65-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.25E+01 NCOPC
Pentachlorophenol 87-86-5 1.87E+03 1.30E+03 2.00E+01 2.89E+01 2.75E+00 9.67E+02 1.32E+02 NCOPC 4.56E+02

PCBs
PCBs, Total Total PCBs 1.63E+02 3.05E+03 NCOPC 1.22E+02 1.72E+00 1.49E+02 9.12E+00 9.53E+01 1.01E+03

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH 4.69E-02 6.08E-01 NCOPC 4.58E-03 7.98E-03 4.59E-02 1.16E-02 3.43E-03 2.75E-02

Metals
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 2.42E+01 9.67E+00 NCOPC NCOPC
Arsenic 7440-38-2 6.66E+01 1.30E+02 NCOPC 1.25E+01 5.75E+01 1.67E+01 1.35E+01 7.32E+00 NCOPC
Barium 7440-39-3 NCOPC 1.20E+04 NCOPC NCOPC NCOPC 4.12E+03 1.50E+03 NCOPC NCOPC
Cadmium 7440-43-9 2.15E+02 8.60E+01 NCOPC 2.29E+01 NCOPC 3.44E+01 2.46E+03 NCOPC NCOPC
Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC 1.96E+03 NCOPC 1.24E+02 NCOPC 2.92E+02
Copper 7440-50-8 NCOPC 5.10E+03 NCOPC NCOPC 4.92E+03 6.75E+03 NCOPC NCOPC NCOPC
Lead 7439-92-1 NCOPC NCOPC NCOPC NCOPC NCOPC 1.16E+03 NCOPC NCOPC NCOPC
Manganese 7439-96-5 1.10E+03 NCOPC NCOPC 3.62E+02 9.16E+02 NCOPC 6.69E+02 NCOPC NCOPC
Mercury 7439-97-6 NCOPC 3.60E+02 NCOPC NCOPC NCOPC 1.16E+01 2.77E+01 2.74E+03 NCOPC
Nickel 7440-02-0 2.00E+03 NCOPC NCOPC NCOPC NCOPC NCOPC 7.22E+02 NCOPC NCOPC
Thallium 7440-28-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.49E+00 NCOPC NCOPC
Vanadium 7440-62-2 NCOPC NCOPC NCOPC 6.00E+01 NCOPC 1.13E+02 NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Combined soil is comprised of surface soil, subsurface soil and waste.
(b) Lower of the ProUCL recommended upper confidence limit (UCL) and the maximum detected concentration.  Selection shown in Appendix I Table 3.2.
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Page 1 of 1TABLE 5.12 MLE
EXPOSURE POINT CONCENTRATIONS - SEDIMENT (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS

Q - South - Pond 
(Large)

Q - South - Pond 
(Small) Mississippi      River

VOCs
Acrolein 107-02-8 NCOPC NCOPC 5.70E-02

Pesticides
Dieldrin 60-57-1 NCOPC 2.32E-01 NCOPC

PCBs
PCBs, Total Total PCBs 9.70E+00 1.05E+01 NCOPC

Metals
Arsenic 7440-38-2 NCOPC NCOPC 2.81E+00

Notes:
CAS - Chemical Abstracts Service.
EPC - Exposure point concentration.
MLE - Most Likely Exposure.
NCOPC - Not a constituent of potential concern in this location.
PCB - Polychlorinated Biphenyls.
VOCs - Volatile Organic Compounds.
(a) Average detected concentration.  Summary statistics shown in Appendix I Table 3.3. 

EPC - MLE Scenario (mg/kg) (a)
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TABLE 5-12 RME
EXPOSURE POINT CONCENTRATIONS - SEDIMENT (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS

Q - South - Pond 
(Large)

Q - South - Pond 
(Small)

Mississippi        
River

VOCs
Acrolein 107-02-8 NCOPC NCOPC 5.70E-02 

Pesticides
Dieldrin 60-57-1 NCOPC 4.60E-01 NCOPC

PCBs
PCBs, Total Total PCBs 3.55E+01 2.00E+01 NCOPC

Metals
Arsenic 7440-38-2 NCOPC NCOPC 3.16E+00

Notes:
CAS - Chemical Abstracts Service.
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCB - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
(a) Lower of the ProUCL recommended upper confidence limit (UCL) and the maximum detected
      concentration.  Selection shown in Appendix I Table 3.3.

EPC - RME Scenario (mg/kg) (a)
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TABLE 5-13 MLE
EXPOSURE POINT CONCENTRATIONS - SURFACE WATER AND SEEP WATER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

EPC - MLE Scenario (mg/L) (a)

Constituent CAS

VOCs
Benzene 71-43-2 NCOPC NCOPC NCOPC 2.70E-01 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC NCOPC 6.40E-01 NCOPC

SVOCs
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC 1.20E-01 NCOPC
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC NCOPC NCOPC 3.35E-03
2-Chlorophenol 95-57-8 NCOPC NCOPC NCOPC 6.80E-01 NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC NCOPC 5.80E+00 8.19E-03
Benzo(a)pyrene 50-32-8 NCOPC 3.05E-03 NCOPC NCOPC NCOPC
Benzo(k)fluoranthene 207-08-9 NCOPC 7.20E-03 NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 NCOPC 3.00E-03 NCOPC NCOPC NCOPC
Naphthalene 91-20-3 NCOPC NCOPC NCOPC 6.20E-01 NCOPC

Pesticides
Heptachlor Epoxide 1024-57-3 NCOPC NCOPC NCOPC 4.70E-04 NCOPC

Dioxin 
Dioxin TEQ-HH Dioxin TEQ-HH NCOPC NCOPC 1.17E-07 NCOPC NCOPC

Metals
Aluminum 7429-90-5 7.70E+00 NCOPC 6.85E+01 9.20E+00 1.18E+00
Arsenic 7440-38-2 NCOPC NCOPC 7.35E-02 2.40E-02 NCOPC
Barium 7440-39-3 NCOPC NCOPC 1.70E+00 NCOPC NCOPC
Beryllium 7440-41-7 NCOPC NCOPC 6.42E-03 NCOPC NCOPC
Cadmium 7440-43-9 NCOPC NCOPC 1.24E-02 NCOPC NCOPC
Chromium 7440-47-3 NCOPC NCOPC 9.60E-02 NCOPC NCOPC
Lead 7439-92-1 8.35E-03 NCOPC 1.74E-01 1.40E-02 NCOPC
Manganese 7439-96-5 1.91E-01 NCOPC 9.65E+00 4.20E+00 1.13E-01
Nickel 7440-02-0 NCOPC NCOPC 1.87E-01 NCOPC NCOPC
Vanadium 7440-62-2 NCOPC NCOPC 2.47E-01 NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den 
    Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Average detected concentration.  Summary statistics shown in Appendix I Table 3.4. 

Mississippi River 
(Surface Water)

Q - South - Pond 
(Large) (Surface 

Water)

Q - South - Pond 
(Small) (Surface 

Water) Q Central (Seep) R (Seep)
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TABLE 5-13 RME
EXPOSURE POINT CONCENTRATIONS - SURFACE WATER AND SEEP WATER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS

VOCs
Benzene 71-43-2 NCOPC NCOPC NCOPC 2.70E-01 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC NCOPC 6.40E-01 NCOPC

SVOCs
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC 1.20E-01 NCOPC
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC NCOPC NCOPC 5.71E-03
2-Chlorophenol 95-57-8 NCOPC NCOPC NCOPC 6.80E-01 NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC NCOPC 5.80E+00 1.41E-02
Benzo(a)pyrene 50-32-8 NCOPC 4.60E-03 NCOPC NCOPC NCOPC
Benzo(k)fluoranthene 207-08-9 NCOPC 7.20E-03 NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 NCOPC 3.00E-03 NCOPC NCOPC NCOPC
Naphthalene 91-20-3 NCOPC NCOPC NCOPC 6.20E-01 NCOPC

Pesticides
Heptachlor Epoxide 1024-57-3 NCOPC NCOPC NCOPC 4.70E-04 NCOPC

Dioxin 
Dioxin TEQ-HH Dioxin TEQ-HH NCOPC NCOPC 1.17E-07 NCOPC NCOPC

Metals
Aluminum 7429-90-5 7.70E+00 NCOPC 1.20E+02 9.20E+00 1.70E+00
Arsenic 7440-38-2 NCOPC NCOPC 1.20E-01 2.40E-02 NCOPC
Barium 7440-39-3 NCOPC NCOPC 3.00E+00 NCOPC NCOPC
Beryllium 7440-41-7 NCOPC NCOPC 1.20E-02 NCOPC NCOPC
Cadmium 7440-43-9 NCOPC NCOPC 2.40E-02 NCOPC NCOPC
Chromium 7440-47-3 NCOPC NCOPC 1.70E-01 NCOPC NCOPC
Lead 7439-92-1 8.35E-03 NCOPC 1.74E-01 1.40E-02 NCOPC
Manganese 7439-96-5 4.60E-01 NCOPC 1.40E+01 4.20E+00 1.42E-01
Nickel 7440-02-0 NCOPC NCOPC 3.50E-01 NCOPC NCOPC
Vanadium 7440-62-2 NCOPC NCOPC 4.50E-01 NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den 
    Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Lower of the ProUCL recommended upper confidence limit (UCL) and the maximum detected concentration.  Selection shown in Appendix I Table 3.4.

Q - South - Pond 
(Large) (Surface 

Water)

Q - South - Pond 
(Small) (Surface 

Water)

EPC - RME Scenario (mg/L) (a)

Q Central (Seep) R (Seep)
Mississippi River 
(Surface Water)
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EXPOSURE POINT CONCENTRATIONS - FISH FILLET (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS DDA PDA UDA

SVOCs
Benzo(a)anthracene 56-55-3 NCOPC NCOPC NCOPC NCOPC 1.40E-01
Benzo(a)pyrene 50-32-8 NCOPC NCOPC NCOPC NCOPC 1.80E-01
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC 5.00E-01
Dibenzo(a,h)anthracene 53-70-3 NCOPC NCOPC NCOPC NCOPC 1.40E-01

Pesticides
4,4'-DDE 72-55-9 NCOPC NCOPC 1.70E-02 NCOPC NCOPC
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC 3.60E-01 3.30E-01
alpha-Chlordane 5103-71-9 NCOPC NCOPC NCOPC 1.00E-02 1.60E-02
beta-BHC 319-85-7 NCOPC NCOPC NCOPC NCOPC 1.70E-02
Dieldrin 60-57-1 NCOPC NCOPC 8.10E-03 1.00E-01 1.90E-01

PCBs
PCBs, Total Total PCBs NCOPC NCOPC NCOPC 3.87E+00 1.00E+01

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH 6.96E-07 5.83E-07 4.42E-06 2.65E-06 1.53E-05

Metals
Arsenic 7440-38-2 NCOPC NCOPC NCOPC 7.80E-01 8.20E-01
Mercury 7439-97-6 NCOPC NCOPC NCOPC 2.50E-01 NCOPC

Notes:
CAS - Chemical Abstracts Service.
DDA - Downstream Discharge Area. 
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from 
   (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls. 
PDA - Plume Discharge Area. 
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
UDA - Upstream Discharge Area. 
(a) Average detected concentration.  Summary statistics shown in Appendix I Table 3.5. 

EPC - MLE Scenario (mg/kg) (a)

Mississippi River Pond (Site Q) 
(Black 

Bullhead 
Fillet)

Pond (Site Q) 
(Carp Fillet)
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TABLE 5-14 RME
EXPOSURE POINT CONCENTRATIONS - FISH FILLET (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS DDA PDA UDA

SVOCs
Benzo(a)anthracene 56-55-3 NCOPC NCOPC NCOPC NCOPC 1.40E-01
Benzo(a)pyrene 50-32-8 NCOPC NCOPC NCOPC NCOPC 1.80E-01
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC 5.00E-01
Dibenzo(a,h)anthracene 53-70-3 NCOPC NCOPC NCOPC NCOPC 1.40E-01

Pesticides
4,4'-DDE 72-55-9 NCOPC NCOPC 1.70E-02 NCOPC NCOPC
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC 3.60E-01 3.30E-01
alpha-Chlordane 5103-71-9 NCOPC NCOPC NCOPC 1.00E-02 1.60E-02
beta-BHC 319-85-7 NCOPC NCOPC NCOPC NCOPC 1.70E-02
Dieldrin 60-57-1 NCOPC NCOPC 8.10E-03 1.00E-01 1.90E-01

PCBs
PCBs, Total Total PCBs NCOPC NCOPC NCOPC 3.87E+00 1.00E+01

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH 6.96E-07 5.04E-07 4.42E-06 2.65E-06 1.53E-05

Metals
Arsenic 7440-38-2 NCOPC NCOPC NCOPC 7.80E-01 8.20E-01
Mercury 7439-97-6 NCOPC NCOPC NCOPC 2.50E-01 NCOPC

Notes:
CAS - Chemical Abstracts Service.
DDA - Downstream Discharge Area. 
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from 
   (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls. 
PDA - Plume Discharge Area. 
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
UDA - Upstream Discharge Area. 
(a) Lower of the ProUCL recommended upper confidence limit (UCL) and the maximum detected concentration.  Selection shown in Appendix I Table 3.5.

EPC - RME Scenario (mg/kg) (a)

Large Pond (Site Q) 
(Black Bullhead Fillet)

Large Pond 
(Site Q) (Carp 

Fillet)

Mississippi River
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TABLE 5-15 MLE
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a) 
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a)
R - LEACH-R-1 

(b) S - SA-S-2 (a)

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC
1,1-Dichloroethylene 75-35-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.45E-01 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC 1.95E+00 NCOPC 2.20E-01 5.31E+02 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.12E+02 NCOPC
1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.00E-02 NCOPC
2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.72E+00 NCOPC
4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E+00 NCOPC
Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+01 5.10E+01 NCOPC
Benzene 71-43-2 NCOPC 6.35E-03 9.20E-01 4.40E+00 NCOPC 4.39E-01 NCOPC 8.30E-01 3.72E+02 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC 1.70E+00 1.10E+01 NCOPC 1.39E+00 NCOPC 1.00E+00 2.59E+02 NCOPC
Chloroethane 75-00-3 NCOPC NCOPC NCOPC 6.50E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Chloroform 67-66-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.85E+01 NCOPC
Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.51E+02 NCOPC
Dichloromethane 75-09-2 NCOPC NCOPC NCOPC NCOPC NCOPC 4.63E-02 NCOPC 1.40E-01 2.28E+00 NCOPC
Ethylbenzene 100-41-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.83E+02 NCOPC
Tetrachloroethene 127-18-4 NCOPC 1.10E-01 NCOPC NCOPC NCOPC 1.07E-01 NCOPC NCOPC 1.72E+04 NCOPC
Toluene 108-88-3 NCOPC NCOPC NCOPC NCOPC NCOPC 1.07E+00 NCOPC NCOPC 4.35E+03 NCOPC
Trichloroethene 79-01-6 NCOPC 5.30E-02 NCOPC NCOPC NCOPC 2.18E-02 NCOPC NCOPC 2.00E+04 NCOPC
Vinyl chloride 75-01-4 NCOPC NCOPC NCOPC NCOPC NCOPC 4.85E-03 NCOPC NCOPC 1.50E-01 NCOPC
Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.56E+02 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.77E+01 NCOPC
1,2-Dichlorobenzene 95-50-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E+01 NCOPC
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC NCOPC NCOPC 8.15E-02 NCOPC NCOPC 2.26E+01 NCOPC
1,4-Dioxane 123-91-1 NCOPC NCOPC NCOPC 4.40E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2,4,5-Trichlorophenol 95-95-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E+01 NCOPC NCOPC
2,4,6-Trichlorophenol 88-06-2 NCOPC NCOPC 3.80E-01 NCOPC NCOPC 1.21E+01 NCOPC 1.50E+01 1.23E+01 NCOPC
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC 3.20E-01 NCOPC NCOPC 1.47E+02 NCOPC 2.10E+01 9.58E+00 NCOPC
2,4-Dimethylphenol 105-67-9 NCOPC NCOPC NCOPC NCOPC NCOPC 2.63E-01 NCOPC NCOPC 1.00E+01 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC 3.30E-01 5.50E-02 NCOPC 8.96E+00 NCOPC 1.40E+02 3.86E+01 NCOPC
2-Methylnaphthalene 91-57-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.53E+00 NCOPC
2-Methylphenol 95-48-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.55E+01 NCOPC
2-Nitroaniline 88-74-4 NCOPC NCOPC 2.60E-01 NCOPC NCOPC 1.72E+01 NCOPC NCOPC 2.10E+01 NCOPC
3&4Methylphenol 106-44-5 NCOPC NCOPC 6.40E-01 NCOPC NCOPC 1.78E+00 NCOPC 1.80E+00 1.12E+01 NCOPC
3,3'-Dichlorobenzidine 91-94-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-01 NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC 4.20E+00 NCOPC NCOPC 1.24E+01 NCOPC NCOPC 1.75E+02 NCOPC
4-Chlorophenol 106-48-9 NCOPC NCOPC NCOPC 5.70E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 NCOPC NCOPC 7.00E-01 NCOPC NCOPC 2.00E+00 NCOPC NCOPC 4.13E+01 NCOPC
4-Nitrophenol 100-02-7 NCOPC NCOPC NCOPC NCOPC NCOPC 5.70E-01 NCOPC NCOPC NCOPC NCOPC
Benzo(a)pyrene 50-32-8 1.60E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.80E-01 NCOPC
Benzo(b)fluoranthene 205-99-2 1.10E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.42E+01 NCOPC
Benzo(g,h,i)perylene 191-24-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.27E+00 NCOPC

EPC - MLE Scenario (mg/L)
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TABLE 5-15 MLE
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a) 
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a)
R - LEACH-R-1 

(b) S - SA-S-2 (a)

EPC - MLE Scenario (mg/L)

Benzo(k)fluoranthene 207-08-9 1.20E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.13E+00 NCOPC
Benzyl Butyl Phthalate 85-68-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.93E+01 NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+00 NCOPC
Chrysene 218-01-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.40E+00 NCOPC
Dibenzo(a,h)anthracene 53-70-3 2.70E-03 NCOPC NCOPC NCOPC NCOPC 9.60E-03 NCOPC NCOPC 1.90E-01 NCOPC
Diethyl Phthalate 84-66-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.24E+01 NCOPC
Di-n-butylphthalate 84-74-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.82E+01 NCOPC
Di-n-octylphthalate 117-84-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.88E+00 NCOPC
Dinoseb 88-85-7 NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E-01 NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 3.00E-03 NCOPC NCOPC NCOPC NCOPC 9.00E-03 NCOPC NCOPC 2.80E-01 NCOPC
Naphthalene 91-20-3 NCOPC NCOPC 5.70E-01 NCOPC NCOPC 1.47E+00 NCOPC NCOPC 5.60E+00 NCOPC
Nitrobenzene 98-95-3 NCOPC NCOPC 8.00E-02 NCOPC NCOPC 1.42E+00 NCOPC 1.30E+00 NCOPC NCOPC
N-Nitrosodiphenylamine 86-30-6 NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-02 NCOPC NCOPC 1.02E+01 NCOPC
Phenol 108-95-2 NCOPC NCOPC 3.80E+00 NCOPC NCOPC 1.05E+01 NCOPC 1.00E+02 1.64E+03 NCOPC

Pesticides
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.15E-01 NCOPC
beta-BHC 319-85-7 NCOPC NCOPC 2.50E-03 NCOPC NCOPC 1.53E-02 NCOPC NCOPC 2.70E-01 NCOPC
Dieldrin 60-57-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.90E-01 NCOPC
Endrin Ketone 53494-70-5 NCOPC NCOPC NCOPC NCOPC NCOPC 3.20E-03 NCOPC NCOPC NCOPC NCOPC
gamma-BHC (Lindane) 58-89-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.80E-02 NCOPC
Heptachlor 76-44-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E-01 NCOPC

Herbicides
2,4,5-T 93-76-5 NCOPC NCOPC 4.80E-01 NCOPC NCOPC 3.10E-01 NCOPC NCOPC 6.03E-01 NCOPC
2,4,5-TP (Silvex) 93-72-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.90E-02 NCOPC
2,4-D 94-75-7 NCOPC NCOPC 9.30E-01 NCOPC NCOPC 8.20E+01 NCOPC 4.10E+01 6.75E+00 NCOPC
2,4-DB 94-82-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.14E+00 NCOPC
Dicamba 1918-00-9 NCOPC NCOPC NCOPC NCOPC NCOPC 4.55E-01 NCOPC NCOPC NCOPC NCOPC
Dichlorprop 120-36-5 NCOPC NCOPC NCOPC NCOPC NCOPC 1.22E+00 NCOPC 3.40E+00 8.00E-01 NCOPC
MCPA 94-74-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.09E+03 NCOPC
MCPP 93-65-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E+00 NCOPC
Pentachlorophenol 87-86-5 NCOPC 7.75E-02 7.80E-01 NCOPC NCOPC 2.99E+00 5.20E-03 NCOPC 4.02E-01 NCOPC

PCBs
PCBs, Total Total PCBs NCOPC 2.23E-03 5.49E-02 NCOPC NCOPC 1.67E-02 NCOPC NCOPC 8.90E+01 NCOPC

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH NCOPC NCOPC 7.20E-07 NCOPC NCOPC 4.75E-07 NCOPC NCOPC 1.30E-06 NCOPC

Metals
Aluminum 7429-90-5 5.00E+00 NCOPC NCOPC NCOPC NCOPC 9.03E+00 1.35E+01 NCOPC 1.10E+01 NCOPC
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 2.08E-02 NCOPC NCOPC NCOPC NCOPC
Arsenic 7440-38-2 7.00E-02 NCOPC 2.80E-02 9.70E-02 9.70E-02 3.40E-02 1.40E-02 3.20E-02 4.02E-02 7.10E-02
Barium 7440-39-3 NCOPC NCOPC NCOPC NCOPC NCOPC 1.33E+00 NCOPC NCOPC NCOPC NCOPC
Beryllium 7440-41-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.70E-02 NCOPC
Cadmium 7440-43-9 NCOPC NCOPC NCOPC NCOPC NCOPC 1.45E-02 NCOPC NCOPC 2.64E-02 NCOPC
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TABLE 5-15 MLE
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a) 
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a)
R - LEACH-R-1 

(b) S - SA-S-2 (a)

EPC - MLE Scenario (mg/L)

Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC NCOPC 6.58E-02 1.30E-01 1.10E-01 4.72E-01 NCOPC
Cobalt 7440-48-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.19E+00 NCOPC
Copper 7440-50-8 NCOPC NCOPC NCOPC NCOPC NCOPC 2.37E+00 NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 1.90E-02 NCOPC NCOPC NCOPC NCOPC 1.61E+00 2.75E-02 NCOPC 4.67E-02 NCOPC
Manganese 7439-96-5 4.10E+00 1.40E+00 1.80E+01 4.60E+00 4.60E+00 1.89E+00 NCOPC 2.70E+00 1.49E+02 2.60E+00
Mercury 7439-97-6 NCOPC NCOPC NCOPC NCOPC NCOPC 3.90E-03 NCOPC NCOPC 1.52E-02 NCOPC
Nickel 7440-02-0 NCOPC NCOPC NCOPC NCOPC NCOPC 8.04E-01 1.25E-01 NCOPC 1.95E+00 NCOPC
Selenium 7782-49-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.23E-02 NCOPC
Thallium 7440-28-0 NCOPC NCOPC 3.70E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC
Vanadium 7440-62-2 NCOPC NCOPC NCOPC NCOPC NCOPC 9.65E-02 NCOPC NCOPC 7.75E-01 NCOPC
Zinc 7440-66-6 NCOPC NCOPC NCOPC NCOPC NCOPC 1.27E+01 NCOPC NCOPC 7.72E+01 NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Detected Concentration. One sample collected. 
(b) Average detected concentration from multiple sampling rounds.  Summary statistics shown in Appendix I Table 3.6. 
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TABLE 5-15 RME
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A    (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a)
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a) R - LEACH-R-1 (b) S - SA-S-2 (a)

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC
1,1-Dichloroethylene 75-35-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.10E-01 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC 2.30E+00 NCOPC 2.20E-01 1.97E+03 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+03 NCOPC
1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.00E-02 NCOPC
2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+01 NCOPC
4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E+00 NCOPC
Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+01 8.00E+01 NCOPC
Benzene 71-43-2 NCOPC 6.35E-03 9.20E-01 4.40E+00 NCOPC 5.10E-01 NCOPC 8.30E-01 1.47E+03 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC 1.70E+00 1.10E+01 NCOPC 1.80E+00 NCOPC 1.00E+00 1.03E+03 NCOPC
Chloroethane 75-00-3 NCOPC NCOPC NCOPC 6.50E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Chloroform 67-66-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.07E+02 NCOPC
Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.51E+02 NCOPC
Dichloromethane 75-09-2 NCOPC NCOPC NCOPC NCOPC NCOPC 5.50E-02 NCOPC 1.40E-01 2.50E+00 NCOPC
Ethylbenzene 100-41-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.67E+02 NCOPC
Tetrachloroethene 127-18-4 NCOPC 1.10E-01 NCOPC NCOPC NCOPC 1.40E-01 NCOPC NCOPC 6.87E+04 NCOPC
Toluene 108-88-3 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+00 NCOPC NCOPC 1.73E+04 NCOPC
Trichloroethene 79-01-6 NCOPC 5.30E-02 NCOPC NCOPC NCOPC 3.00E-02 NCOPC NCOPC 7.97E+04 NCOPC
Vinyl chloride 75-01-4 NCOPC NCOPC NCOPC NCOPC NCOPC 5.60E-03 NCOPC NCOPC 1.50E-01 NCOPC
Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.07E+03 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.77E+01 NCOPC
1,2-Dichlorobenzene 95-50-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.33E+01 NCOPC
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC NCOPC NCOPC 8.15E-02 NCOPC NCOPC 3.77E+01 NCOPC
1,4-Dioxane 123-91-1 NCOPC NCOPC NCOPC 4.40E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2,4,5-Trichlorophenol 95-95-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E+01 NCOPC NCOPC
2,4,6-Trichlorophenol 88-06-2 NCOPC NCOPC 3.80E-01 NCOPC NCOPC 1.40E+01 NCOPC 1.50E+01 3.23E+01 NCOPC
2,4-Dichlorophenol 120-83-2 NCOPC NCOPC 3.20E-01 NCOPC NCOPC 1.80E+02 NCOPC 2.10E+01 2.43E+01 NCOPC
2,4-Dimethylphenol 105-67-9 NCOPC NCOPC NCOPC NCOPC NCOPC 3.10E-01 NCOPC NCOPC 1.90E+01 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC 3.30E-01 5.50E-02 NCOPC 1.30E+01 NCOPC 1.40E+02 1.09E+02 NCOPC
2-Methylnaphthalene 91-57-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.62E+01 NCOPC
2-Methylphenol 95-48-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.55E+01 NCOPC
2-Nitroaniline 88-74-4 NCOPC NCOPC 2.60E-01 NCOPC NCOPC 2.20E+01 NCOPC NCOPC 4.87E+01 NCOPC
3&4Methylphenol 106-44-5 NCOPC NCOPC 6.40E-01 NCOPC NCOPC 2.60E+00 NCOPC 1.80E+00 2.59E+01 NCOPC
3,3'-Dichlorobenzidine 91-94-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-01 NCOPC
4-Chloroaniline 106-47-8 NCOPC NCOPC 4.20E+00 NCOPC NCOPC 1.50E+01 NCOPC NCOPC 5.39E+02 NCOPC
4-Chlorophenol 106-48-9 NCOPC NCOPC NCOPC 5.70E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 NCOPC NCOPC 7.00E-01 NCOPC NCOPC 3.10E+00 NCOPC NCOPC 5.40E+01 NCOPC
4-Nitrophenol 100-02-7 NCOPC NCOPC NCOPC NCOPC NCOPC 5.70E-01 NCOPC NCOPC NCOPC NCOPC
Benzo(a)pyrene 50-32-8 1.60E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.80E-01 NCOPC
Benzo(b)fluoranthene 205-99-2 1.10E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.42E+01 NCOPC
Benzo(g,h,i)perylene 191-24-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.42E+01 NCOPC

EPC - RME Scenario (mg/L) 
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TABLE 5-15 RME
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A    (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a)
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a) R - LEACH-R-1 (b) S - SA-S-2 (a)

EPC - RME Scenario (mg/L) 

Benzo(k)fluoranthene 207-08-9 1.20E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.41E+01 NCOPC
Benzyl Butyl Phthalate 85-68-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.67E+01 NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+00 NCOPC
Chrysene 218-01-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.40E+00 NCOPC
Dibenzo(a,h)anthracene 53-70-3 2.70E-03 NCOPC NCOPC NCOPC NCOPC 9.60E-03 NCOPC NCOPC 1.90E-01 NCOPC
Diethyl Phthalate 84-66-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.26E+02 NCOPC
Di-n-butylphthalate 84-74-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.67E+01 NCOPC
Di-n-octylphthalate 117-84-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E+01 NCOPC
Dinoseb 88-85-7 NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E-01 NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 3.00E-03 NCOPC NCOPC NCOPC NCOPC 9.00E-03 NCOPC NCOPC 2.80E-01 NCOPC
Naphthalene 91-20-3 NCOPC NCOPC 5.70E-01 NCOPC NCOPC 1.90E+00 NCOPC NCOPC 5.60E+00 NCOPC
Nitrobenzene 98-95-3 NCOPC NCOPC 8.00E-02 NCOPC NCOPC 1.70E+00 NCOPC 1.30E+00 NCOPC NCOPC
N-Nitrosodiphenylamine 86-30-6 NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-02 NCOPC NCOPC 1.90E+01 NCOPC
Phenol 108-95-2 NCOPC NCOPC 3.80E+00 NCOPC NCOPC 1.90E+01 NCOPC 1.00E+02 3.43E+03 NCOPC

Pesticides
4,4'-DDT 50-29-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.20E-01 NCOPC
beta-BHC 319-85-7 NCOPC NCOPC 2.50E-03 NCOPC NCOPC 1.70E-02 NCOPC NCOPC 3.40E-01 NCOPC
Dieldrin 60-57-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.90E-01 NCOPC
Endrin Ketone 53494-70-5 NCOPC NCOPC NCOPC NCOPC NCOPC 3.20E-03 NCOPC NCOPC NCOPC NCOPC
gamma-BHC (Lindane) 58-89-9 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.80E-02 NCOPC
Heptachlor 76-44-8 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E-01 NCOPC

Herbicides
2,4,5-T 93-76-5 NCOPC NCOPC 4.80E-01 NCOPC NCOPC 3.10E-01 NCOPC NCOPC 1.14E+00 NCOPC
2,4,5-TP (Silvex) 93-72-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.90E-02 NCOPC
2,4-D 94-75-7 NCOPC NCOPC 9.30E-01 NCOPC NCOPC 1.40E+02 NCOPC 4.10E+01 9.70E+00 NCOPC
2,4-DB 94-82-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.13E+00 NCOPC
Dicamba 1918-00-9 NCOPC NCOPC NCOPC NCOPC NCOPC 4.55E-01 NCOPC NCOPC NCOPC NCOPC
Dichlorprop 120-36-5 NCOPC NCOPC NCOPC NCOPC NCOPC 1.35E+00 NCOPC 3.40E+00 8.00E-01 NCOPC
MCPA 94-74-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.09E+03 NCOPC
MCPP 93-65-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E+00 NCOPC
Pentachlorophenol 87-86-5 NCOPC 7.75E-02 7.80E-01 NCOPC NCOPC 6.30E+00 5.20E-03 NCOPC 7.10E-01 NCOPC

PCBs
PCBs, Total Total PCBs NCOPC 2.23E-03 5.49E-02 NCOPC NCOPC 4.79E-02 NCOPC NCOPC 1.75E+02 NCOPC

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH NCOPC NCOPC 7.20E-07 NCOPC NCOPC 1.58E-06 NCOPC NCOPC 2.81E-06 NCOPC

Metals
Aluminum 7429-90-5 5.00E+00 NCOPC NCOPC NCOPC NCOPC 3.60E+01 1.35E+01 NCOPC 1.50E+01 NCOPC
Antimony 7440-36-0 NCOPC NCOPC NCOPC NCOPC NCOPC 3.90E-02 NCOPC NCOPC NCOPC NCOPC
Arsenic 7440-38-2 7.00E-02 NCOPC 2.80E-02 9.70E-02 9.70E-02 5.80E-02 1.40E-02 3.20E-02 5.10E-02 7.10E-02
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TABLE 5-15 RME
EXPOSURE POINT CONCENTRATIONS - SHALLOW GROUNDWATER & LEACHATE (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 (a) O - GM-19A    (a)
O North - LEACH-

0-1 (a) 
O - SA2-MW-4-S 

(a)
Q Central - SA-Q-

5 (a)
Q North - LEACH-

Q-1 (b)
Q South - AA-Q-

10-18 (a) R - B-24A    (a) R - LEACH-R-1 (b) S - SA-S-2 (a)

EPC - RME Scenario (mg/L) 

Barium 7440-39-3 NCOPC NCOPC NCOPC NCOPC NCOPC 5.60E+00 NCOPC NCOPC NCOPC NCOPC
Beryllium 7440-41-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.10E-02 NCOPC
Cadmium 7440-43-9 NCOPC NCOPC NCOPC NCOPC NCOPC 2.30E-02 NCOPC NCOPC 6.40E-02 NCOPC
Chromium 7440-47-3 NCOPC NCOPC NCOPC NCOPC NCOPC 2.30E-01 1.30E-01 1.10E-01 6.00E-01 NCOPC
Cobalt 7440-48-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.60E+00 NCOPC
Copper 7440-50-8 NCOPC NCOPC NCOPC NCOPC NCOPC 6.60E+00 NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 1.90E-02 NCOPC NCOPC NCOPC NCOPC 1.61E+00 2.75E-02 NCOPC 4.67E-02 NCOPC
Manganese 7439-96-5 4.10E+00 1.40E+00 1.80E+01 4.60E+00 4.60E+00 2.30E+00 NCOPC 2.70E+00 2.50E+02 2.60E+00
Mercury 7439-97-6 NCOPC NCOPC NCOPC NCOPC NCOPC 5.90E-03 NCOPC NCOPC 3.00E-02 NCOPC
Nickel 7440-02-0 NCOPC NCOPC NCOPC NCOPC NCOPC 1.85E+00 1.25E-01 NCOPC 2.20E+00 NCOPC
Selenium 7782-49-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.50E-02 NCOPC
Thallium 7440-28-0 NCOPC NCOPC 3.70E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC
Vanadium 7440-62-2 NCOPC NCOPC NCOPC NCOPC NCOPC 3.10E-01 NCOPC NCOPC 1.50E+00 NCOPC
Zinc 7440-66-6 NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+01 NCOPC NCOPC 1.09E+02 NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Detected Concentration. One sample collected. 
(b) Maximum detected concentration from multiple sampling rounds.  Selection indicated in Appendix I Table 3.6. 
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TABLE 5-16 MLE

EXPOSURE POINT CONCENTRATIONS -  SHALLOW/MID GROUNDWATER & LEACHATE (MLE)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent CAS

O - AA-
CLAY-2-22 

(a)
O - GM-19A 

(a)

O North - 
LEACH-0-1 

(a)
O - SA2-

MW-4-S (a)
O - SA-O-3 

(a)
Q Central - 
SA-Q-6 (a)

Q North - 
LEACH-Q-1 

(b) 
Q North - 
SA-Q-1 (a)

Q South - 
AA-Q-6-24 

(a)
R - AA-R-1-

28 (a)
R - B-22A 

(a)
R - B-24A 

(a)
R - B-25A 

(a)
R - B-28A 

(a)
R - LEACH-

R-1 (b)
S - SA-S-1 

(a)

VOCs

1,1,1-Trichloroethane 71-55-6 2.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1,2-Trichloroethane 79-00-5 6.70E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC

1,1-Dichloroethane 75-34-3 1.20E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1-Dichloroethylene 75-35-4 2.10E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.45E-01 NCOPC

1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.95E+00 NCOPC NCOPC NCOPC NCOPC 2.20E-01 9.10E+00 NCOPC 5.31E+02 NCOPC

1,2-Dichloroethene (total) 540-59-0 4.00E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.12E+02 NCOPC

1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.00E-02 NCOPC

2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.72E+00 NCOPC

4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E+00 NCOPC

Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+01 NCOPC NCOPC 5.10E+01 NCOPC

Benzene 71-43-2 6.30E+01 6.35E-03 9.20E-01 4.40E+00 7.35E-03 2.20E-01 4.39E-01 1.00E+00 4.75E-01 5.10E-01 7.80E-02 8.30E-01 NCOPC 1.40E-01 3.72E+02 7.35E-03

Chlorobenzene 108-90-7 4.80E+00 NCOPC 1.70E+00 1.10E+01 NCOPC 2.80E-01 1.39E+00 1.20E+00 NCOPC 2.00E+00 1.70E+00 1.00E+00 3.50E+00 3.40E-01 2.59E+02 NCOPC

Chloroethane 75-00-3 NCOPC NCOPC NCOPC 6.50E-01 NCOPC NCOPC NCOPC 3.50E-02 NCOPC NCOPC NCOPC NCOPC 1.60E-01 NCOPC NCOPC 7.35E-03

Chloroform 67-66-3 6.10E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.85E+01 NCOPC

Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.51E+02 NCOPC

Dichloromethane 75-09-2 2.70E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 4.63E-02 NCOPC NCOPC NCOPC NCOPC 1.40E-01 NCOPC NCOPC 2.28E+00 NCOPC

Ethylbenzene 100-41-4 1.60E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.83E+02 NCOPC

Tetrachloroethene 127-18-4 NCOPC 1.10E-01 NCOPC NCOPC 2.35E-02 NCOPC 1.07E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.72E+04 NCOPC

Toluene 108-88-3 3.40E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.07E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.35E+03 NCOPC

Trichloroethene 79-01-6 6.90E-01 5.30E-02 NCOPC NCOPC 2.20E-02 NCOPC 2.18E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.00E+04 NCOPC

Vinyl chloride 75-01-4 5.10E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 4.85E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.50E-01 NCOPC

Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.56E+02 NCOPC

SVOCs

1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.77E+01 NCOPC

1,2-Dichlorobenzene 95-50-1 1.90E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E+01 NCOPC

1,4-Dichlorobenzene 106-46-7 1.60E+00 NCOPC NCOPC NCOPC NCOPC NCOPC 8.15E-02 NCOPC NCOPC NCOPC 3.00E-01 NCOPC NCOPC NCOPC 2.26E+01 NCOPC

1,4-Dioxane 123-91-1 NCOPC NCOPC NCOPC 4.40E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

2-Chlorophenol 95-57-8 NCOPC NCOPC 3.30E-01 5.50E-02 NCOPC NCOPC 8.96E+00 NCOPC NCOPC NCOPC 8.00E-02 1.40E+02 5.00E+01 NCOPC 3.86E+01 NCOPC

2-Methylnaphthalene 91-57-6 7.30E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.55E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 8.53E+00 NCOPC

4-Chlorophenol 106-48-9 NCOPC NCOPC NCOPC 5.70E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

bis(2-Chloroethyl)ether 111-44-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.60E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Naphthalene 91-20-3 NCOPC NCOPC 5.70E-01 NCOPC NCOPC NCOPC 1.47E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.60E+00 NCOPC

Nitrobenzene 98-95-3 NCOPC NCOPC 8.00E-02 NCOPC NCOPC NCOPC 1.42E+00 NCOPC NCOPC NCOPC NCOPC 1.30E+00 3.20E+00 NCOPC NCOPC NCOPC

Notes:

CAS - Chemical Abstracts Service.

EPC - Exposure point concentration.

NCOPC - Not a constituent of potential concern in this location.

MLE - Most Likely Exposure.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

(a) Detected Concentration. One sample collected. 

(b) Average detected concentration from multiple sampling rounds.  Summary statistics shown in Appendix I Table 3.7. 

EPC - MLE Scenario (mg/L)
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TABLE 5-16 RME

EXPOSURE POINT CONCENTRATIONS - SHALLOW/MID GROUNDWATER & LEACHATE (RME)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent CAS

O - AA-
CLAY-2-22 

(a)
O - GM-19A 

(a)

O North - 
LEACH-0-1 

(a)
O - SA2-MW-

4-S (a)
O - SA-O-3 

(a)
Q Central - 
SA-Q-6 (a)

Q North - 
LEACH-Q-1 

(b) 
Q North - 
SA-Q-1 (a)

Q South - 
AA-Q-6-24 

(a)
R - AA-R-1-

28 (a)
R - B-22A 

(a)
R - B-24A 

(a)
R - B-25A 

(a)
R - B-28A 

(a)
R - LEACH-

R-1 (b)
S - SA-S-1 

(a)

VOCs

1,1,1-Trichloroethane 71-55-6 2.30E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1,2-Trichloroethane 79-00-5 6.70E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-01 NCOPC

1,1-Dichloroethane 75-34-3 1.20E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1-Dichloroethylene 75-35-4 2.10E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.10E-01 NCOPC

1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.30E+00 NCOPC NCOPC NCOPC NCOPC 2.20E-01 9.10E+00 NCOPC 1.97E+03 NCOPC

1,2-Dichloroethene (total) 540-59-0 4.00E+01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+03 NCOPC

1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.00E-02 NCOPC

2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+01 NCOPC

4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.10E+00 NCOPC

Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.20E+01 NCOPC NCOPC 8.00E+01 NCOPC

Benzene 71-43-2 6.30E+01 6.35E-03 9.20E-01 4.40E+00 7.35E-03 2.20E-01 5.10E-01 1.00E+00 4.75E-01 5.10E-01 7.80E-02 8.30E-01 NCOPC 1.40E-01 1.47E+03 7.35E-03

Chlorobenzene 108-90-7 4.80E+00 NCOPC 1.70E+00 1.10E+01 NCOPC 2.80E-01 1.80E+00 1.20E+00 NCOPC 2.00E+00 1.70E+00 1.00E+00 3.50E+00 3.40E-01 1.03E+03 NCOPC

Chloroethane 75-00-3 NCOPC NCOPC NCOPC 6.50E-01 NCOPC NCOPC NCOPC 3.50E-02 NCOPC NCOPC NCOPC NCOPC 1.60E-01 NCOPC NCOPC 7.35E-03

Chloroform 67-66-3 6.10E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.07E+02 NCOPC

Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.51E+02 NCOPC

Dichloromethane 75-09-2 2.70E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 5.50E-02 NCOPC NCOPC NCOPC NCOPC 1.40E-01 NCOPC NCOPC 2.50E+00 NCOPC

Ethylbenzene 100-41-4 1.60E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.67E+02 NCOPC

Tetrachloroethene 127-18-4 NCOPC 1.10E-01 NCOPC NCOPC 2.35E-02 NCOPC 1.40E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.87E+04 NCOPC

Toluene 108-88-3 3.40E+01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.73E+04 NCOPC

Trichloroethene 79-01-6 6.90E-01 5.30E-02 NCOPC NCOPC 2.20E-02 NCOPC 3.00E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.97E+04 NCOPC

Vinyl chloride 75-01-4 5.10E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 5.60E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.50E-01 NCOPC

Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.07E+03 NCOPC

SVOCs

1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.77E+01 NCOPC

1,2-Dichlorobenzene 95-50-1 1.90E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.33E+01 NCOPC

1,4-Dichlorobenzene 106-46-7 1.60E+00 NCOPC NCOPC NCOPC NCOPC NCOPC 8.15E-02 NCOPC NCOPC NCOPC 3.00E-01 NCOPC NCOPC NCOPC 3.77E+01 NCOPC

1,4-Dioxane 123-91-1 NCOPC NCOPC NCOPC 4.40E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

2-Chlorophenol 95-57-8 NCOPC NCOPC 3.30E-01 5.50E-02 NCOPC NCOPC 1.30E+01 NCOPC NCOPC NCOPC 8.00E-02 1.40E+02 5.00E+01 NCOPC 1.09E+02 NCOPC

2-Methylnaphthalene 91-57-6 7.30E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.55E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.62E+01 NCOPC

4-Chlorophenol 106-48-9 NCOPC NCOPC NCOPC 5.70E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

bis(2-Chloroethyl)ether 111-44-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.60E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Naphthalene 91-20-3 NCOPC NCOPC 5.70E-01 NCOPC NCOPC NCOPC 1.90E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.60E+00 NCOPC

Nitrobenzene 98-95-3 NCOPC NCOPC 8.00E-02 NCOPC NCOPC NCOPC 1.70E+00 NCOPC NCOPC NCOPC NCOPC 1.30E+00 3.20E+00 NCOPC NCOPC NCOPC

Notes:

CAS - Chemical Abstracts Service.

EPC - Exposure point concentration.

NCOPC - Not a constituent of potential concern in this location.

RME - Reasonable Maximum Exposure.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

(a) Detected Concentration. One sample collected. 

(b) Maximum detected concentration from multiple sampling rounds.  Selection indicated in Appendix I Table 3.7. 

EPC - RME Scenario (mg/L)
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TABLE 5-17 MLE
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - OUTDOOR INDUSTRIAL WORKER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.84E-03 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.71E-02 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.70E-03 NCOPC
Benzene 71-43-2 VF (a) 4.78E-02 1.52E-02 NCOPC 8.66E-04 NCOPC 4.29E-04 7.82E-05 2.86E-02 3.93E-03
Chlorobenzene 108-90-7 VF (a) 6.22E-02 6.97E-02 NCOPC NCOPC 4.63E-03 NCOPC NCOPC 1.39E-01 1.30E-01
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 2.21E-03 NCOPC NCOPC NCOPC 5.08E-03 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 4.06E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.17E-02
Ethylbenzene 100-41-4 VF (a) 1.74E-01 1.15E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.07E-02
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 3.33E-01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 3.52E-03 2.51E-03 NCOPC 1.22E-02 NCOPC 2.14E-03 6.17E-04 4.54E-01 1.06E-02
Toluene 108-88-3 VF (a) 2.97E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 3.08E-02 1.68E-01 4.55E-01
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 1.20E-04 NCOPC 1.06E-04 3.74E-05 5.03E-01 3.29E-02
Xylenes, Total 1330-20-7 VF (a) 8.16E-01 5.91E-01 NCOPC 2.43E-02 1.19E-02 9.80E-03 3.21E-02 3.04E-02 4.59E-01

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 7.25E-04 9.39E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 7.53E-03 1.90E-03
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 3.05E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 3.51E-03 1.72E-02 NCOPC 3.51E-03 4.10E-04 NCOPC NCOPC 3.53E-03 1.57E-02
2,4,6-Trichlorophenol 88-06-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.79E-09
2,4-Dichlorophenol 120-83-2 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.61E-03 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 3.54E-04 2.18E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC 5.84E-10 NCOPC 5.78E-11 NCOPC 1.87E-09
Benzo(a)pyrene 50-32-8 PEF  (b) NCOPC NCOPC NCOPC 6.62E-11 5.54E-10 6.18E-10 5.62E-11 NCOPC 1.28E-09
Benzo(b)fluoranthene 205-99-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC 5.35E-10 NCOPC 6.30E-11 NCOPC 1.58E-09
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 2.28E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 1.64E-10 1.30E-11 NCOPC 8.32E-10
Hexachlorobenzene 118-74-1 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 6.43E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 2.72E-03 6.02E-04
Nitrobenzene 98-95-3 VF (a) NCOPC 4.79E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 1.61E-03 NCOPC

Pesticides
4,4'-DDD 72-54-8 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.70E-09
Aldrin 309-00-2 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
alpha-BHC 319-84-6 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.01E-09
delta-BHC 319-86-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.42E-10

EPC - MLE Scenario (mg/m3)
PEF or    

VF Used

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\EPCs_sa2_MLE.xls
Revised HHRA

Revision 1, Date Printed: 11/11/2008



Page 2 of 2

TABLE 5-17 MLE
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - OUTDOOR INDUSTRIAL WORKER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - MLE Scenario (mg/m3)
PEF or    

VF Used

Dieldrin 60-57-1 PEF  (b) 1.95E-11 NCOPC NCOPC NCOPC NCOPC NCOPC 5.88E-12 NCOPC NCOPC
gamma-BHC (Lindane) 58-89-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.47E-09
Heptachlor 76-44-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.94E-10
Heptachlor Epoxide 1024-57-3 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides
MCPP 93-65-2 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PEF  (b) 2.49E-10 9.51E-09 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.78E-08

PCBs
PCBs, Total Total PCBs PEF  (b) 5.86E-10 5.44E-08 NCOPC 6.56E-10 4.78E-10 7.96E-10 3.01E-10 NCOPC 2.33E-07

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH PEF  (b) 3.70E-13 3.95E-12 NCOPC NCOPC 4.10E-13 2.99E-13 7.03E-14 NCOPC NCOPC

Metals
Antimony 7440-36-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.26E-10 NCOPC NCOPC
Arsenic 7440-38-2 PEF  (b) NCOPC NCOPC NCOPC 3.12E-09 1.05E-08 1.22E-08 1.05E-09 NCOPC NCOPC
Barium 7440-39-3 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 8.85E-09 4.29E-08 NCOPC NCOPC
Chromium 7440-47-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.60E-09 NCOPC NCOPC
Copper 7440-50-8 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PEF  (b) NCOPC NCOPC NCOPC 1.24E-07 NCOPC NCOPC 6.71E-08 NCOPC NCOPC
Mercury 7439-97-6 PEF  (b) NCOPC 4.68E-09 NCOPC NCOPC NCOPC NCOPC 8.39E-10 NCOPC NCOPC
Nickel 7440-02-0 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PEF  (b) NOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PEF  (b) NCOPC NCOPC NCOPC 1.28E-08 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PEF - Particulate Emission Factor. 
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor. 
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-10. 
(b) For all constituents not desiganted as VOCs (c), a site-specific PEF was used to calculate the Outdoor Air EPC.   Calculations shown in Table L-16. 
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-17 RME
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - OUTDOOR INDUSTRIAL WORKER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.09E-03 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.77E-02 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.12E-02 NCOPC
Benzene 71-43-2 VF (a) 1.13E-01 2.73E-02 NCOPC 9.51E-04 NCOPC 2.09E-03 2.27E-04 6.74E-02 4.64E-03
Chlorobenzene 108-90-7 VF (a) 7.06E-02 1.04E-01 NCOPC NCOPC 2.12E-02 NCOPC NCOPC 3.47E-01 2.08E-01
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 3.09E-03 NCOPC NCOPC NCOPC 7.37E-03 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 6.52E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.41E-02
Ethylbenzene 100-41-4 VF (a) 4.01E-01 1.91E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.32E-01
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 3.27E-01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 3.10E-03 4.98E-03 NCOPC 5.34E-02 NCOPC 1.21E-02 2.74E-03 8.18E-01 9.60E-03
Toluene 108-88-3 VF (a) 7.43E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 1.79E-01 1.60E-01 8.85E-01
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 1.36E-04 NCOPC 4.42E-04 6.62E-05 1.15E+00 3.88E-02
Xylenes, Total 1330-20-7 VF (a) 1.92E+00 9.48E-01 NCOPC 4.42E-02 6.19E-02 4.64E-02 1.86E-01 5.38E-02 7.98E-01

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 9.80E-04 1.68E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 1.02E-02 1.67E-03
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 6.73E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 3.69E-03 2.63E-02 NCOPC 3.93E-03 7.87E-04 NCOPC NCOPC 5.14E-03 2.35E-02
2,4,6-Trichlorophenol 88-06-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.79E-09
2,4-Dichlorophenol 120-83-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.82E-03 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 3.65E-04 4.36E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC 1.51E-09 NCOPC 2.59E-10 NCOPC 3.70E-09
Benzo(a)pyrene 50-32-8 PEF  (b) NCOPC NCOPC NCOPC 1.02E-10 1.40E-09 1.53E-09 2.61E-10 NCOPC 2.50E-09
Benzo(b)fluoranthene 205-99-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC 1.35E-09 NCOPC 2.98E-10 NCOPC 3.05E-09
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 1.21E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-10 2.18E-11 NCOPC 8.32E-10
Hexachlorobenzene 118-74-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 1.16E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 4.97E-03 5.90E-04
Nitrobenzene 98-95-3 VF (a) NCOPC 2.53E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 1.62E-03 NCOPC

Pesticides
4,4'-DDD 72-54-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.40E-09
Aldrin 309-00-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

EPC - RME Scenario (mg/m3)
PEF or      

VF Used
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TABLE 5-17 RME
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - OUTDOOR INDUSTRIAL WORKER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - RME Scenario (mg/m3)
PEF or      

VF Used

alpha-BHC 319-84-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-08
delta-BHC 319-86-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.42E-10
Dieldrin 60-57-1 PEF  (b) 1.95E-11 NCOPC NCOPC NCOPC NCOPC NCOPC 1.06E-11 NCOPC NCOPC
gamma-BHC (Lindane) 58-89-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.47E-09
Heptachlor 76-44-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.94E-10
Heptachlor Epoxide 1024-57-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides
MCPP 93-65-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PEF  (b) 1.01E-09 3.68E-08 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.03E-07

PCBs
PCBs, Total Total PCBs PEF  (b) 1.17E-09 5.44E-08 NCOPC 1.94E-09 1.02E-09 2.15E-09 7.69E-10 NCOPC 4.66E-07

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH PEF  (b) 7.33E-13 3.95E-12 NCOPC NCOPC 2.30E-12 1.11E-12 4.69E-13 NCOPC NCOPC

Metals
Antimony 7440-36-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.01E-09 NCOPC NCOPC
Arsenic 7440-38-2 PEF  (b) NCOPC NCOPC NCOPC 4.14E-09 6.33E-08 8.86E-08 1.78E-09 NCOPC NCOPC
Barium 7440-39-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 8.17E-08 4.63E-07 NCOPC NCOPC
Chromium 7440-47-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.18E-08 NCOPC NCOPC
Copper 7440-50-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PEF  (b) NCOPC NCOPC NCOPC 2.83E-07 NCOPC NCOPC 8.45E-08 NCOPC NCOPC
Mercury 7439-97-6 PEF  (b) NCOPC 1.38E-08 NCOPC NCOPC NCOPC NCOPC 8.48E-09 NCOPC NCOPC
Nickel 7440-02-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PEF  (b) NCOPC NCOPC NCOPC 3.86E-08 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PEF - Particulate Emission Factor. 
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor. 
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-9. 
(b) For all constituents not desiganted as VOCs (c), a site-specific PEF was used to calculate the Outdoor Air EPC.   Calculations shown in Table L-15. 
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-18 MLE
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.66E-03 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.37E-02 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.94E-03 NCOPC
Benzene 71-43-2 VF (a) 3.81E-02 1.21E-02 NCOPC 6.91E-04 NCOPC 3.42E-04 6.24E-05 2.28E-02 3.14E-03
Chlorobenzene 108-90-7 VF (a) 4.96E-02 5.56E-02 NCOPC NCOPC 3.69E-03 NCOPC NCOPC 1.11E-01 1.04E-01
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 1.76E-03 NCOPC NCOPC NCOPC 4.06E-03 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 3.24E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.36E-03
Ethylbenzene 100-41-4 VF (a) 1.39E-01 9.15E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.44E-02
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 2.65E-01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 2.80E-03 2.01E-03 NCOPC 9.76E-03 NCOPC 1.71E-03 4.92E-04 3.62E-01 8.45E-03
Toluene 108-88-3 VF (a) 2.37E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 2.46E-02 1.34E-01 3.63E-01
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 9.61E-05 NCOPC 8.43E-05 2.99E-05 4.01E-01 2.62E-02
Xylenes, Total 1330-20-7 VF (a) 6.51E-01 4.72E-01 NCOPC 1.94E-02 9.51E-03 7.82E-03 2.56E-02 2.43E-02 3.66E-01

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 5.78E-04 7.49E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 6.00E-03 1.52E-03
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 2.43E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 2.80E-03 1.37E-02 NCOPC 2.80E-03 3.27E-04 NCOPC NCOPC 2.82E-03 1.25E-02
2,4,6-Trichlorophenol 88-06-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.79E-09
2,4-Dichlorophenol 120-83-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.08E-03 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 2.82E-04 1.74E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC 5.84E-10 NCOPC 5.78E-11 NCOPC 1.87E-09
Benzo(a)pyrene 50-32-8 PEF  (b) NCOPC NCOPC NCOPC 6.62E-11 5.54E-10 6.18E-10 5.62E-11 NCOPC 1.28E-09
Benzo(b)fluoranthene 205-99-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC 5.35E-10 NCOPC 6.30E-11 NCOPC 1.58E-09
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 1.82E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 1.64E-10 1.30E-11 NCOPC 8.32E-10
Hexachlorobenzene 118-74-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 5.13E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 2.17E-03 4.80E-04
Nitrobenzene 98-95-3 VF (a) NCOPC 3.82E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 1.29E-03 NCOPC

Pesticides
4,4'-DDD 72-54-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.70E-09
Aldrin 309-00-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
alpha-BHC 319-84-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.01E-09
delta-BHC 319-86-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.42E-10

EPC - MLE Scenario (mg/m3)
PEF or VF 

Used
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TABLE 5-18 MLE
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - TRESPASSING TEENAGER (MLE)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - MLE Scenario (mg/m3)
PEF or VF 

Used

Dieldrin 60-57-1 PEF  (b) 1.95E-11 NCOPC NCOPC NCOPC NCOPC NCOPC 5.88E-12 NCOPC NCOPC
gamma-BHC (Lindane) 58-89-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.47E-09
Heptachlor 76-44-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.94E-10
Heptachlor Epoxide 1024-57-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides
MCPP 93-65-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PEF  (b) 2.49E-10 9.51E-09 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.78E-08

PCBs
PCBs, Total Total PCBs PEF  (b) 5.86E-10 5.44E-08 NCOPC 6.56E-10 4.78E-10 7.96E-10 3.01E-10 NCOPC 2.33E-07

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH PEF  (b) 3.70E-13 3.95E-12 NCOPC NCOPC 4.10E-13 2.99E-13 7.03E-14 NCOPC NCOPC

Metals
Antimony 7440-36-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.26E-10 NCOPC NCOPC
Arsenic 7440-38-2 PEF  (b) NCOPC NCOPC NCOPC 3.12E-09 1.05E-08 1.22E-08 1.05E-09 NCOPC NCOPC
Barium 7440-39-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 8.85E-09 4.29E-08 NCOPC NCOPC
Chromium 7440-47-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.60E-09 NCOPC NCOPC
Copper 7440-50-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PEF  (b) NCOPC NCOPC NCOPC 1.24E-07 NCOPC NCOPC 6.71E-08 NCOPC NCOPC
Mercury 7439-97-6 PEF  (b) NCOPC 4.68E-09 NCOPC NCOPC NCOPC NCOPC 8.39E-10 NCOPC NCOPC
Nickel 7440-02-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PEF  (b) NCOPC NCOPC NCOPC 1.28E-08 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PEF - Particulate Emission Factor. 
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor. 
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-12. 
(b) For all constituents not desiganted as VOCs (c), a site-specific PEF was used to calculate the Outdoor Air EPC.   Calculations shown in Table L-15. 
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-18 RME
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.66E-03 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.66E-02 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.68E-02 NCOPC
Benzene 71-43-2 VF (a) 1.70E-01 4.11E-02 NCOPC 1.43E-03 NCOPC 3.15E-03 3.42E-04 1.02E-01 7.00E-03
Chlorobenzene 108-90-7 VF (a) 1.06E-01 1.56E-01 NCOPC NCOPC 3.20E-02 NCOPC NCOPC 5.24E-01 3.14E-01
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 4.66E-03 NCOPC NCOPC NCOPC 1.11E-02 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 9.83E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.12E-02
Ethylbenzene 100-41-4 VF (a) 6.04E-01 2.88E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.99E-01
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 4.94E-01 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 4.67E-03 7.51E-03 NCOPC 8.05E-02 NCOPC 1.83E-02 4.13E-03 1.23E+00 1.45E-02
Toluene 108-88-3 VF (a) 1.12E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 2.70E-01 2.41E-01 1.33E+00
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 2.06E-04 NCOPC 6.67E-04 9.97E-05 1.73E+00 5.85E-02
Xylenes, Total 1330-20-7 VF (a) 2.90E+00 1.43E+00 NCOPC 6.67E-02 9.34E-02 6.99E-02 2.81E-01 8.10E-02 1.20E+00

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 1.48E-03 2.53E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 1.53E-02 2.52E-03
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 1.01E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 5.56E-03 3.97E-02 NCOPC 5.93E-03 1.19E-03 NCOPC NCOPC 7.74E-03 3.54E-02
2,4,6-Trichlorophenol 88-06-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.79E-09
2,4-Dichlorophenol 120-83-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.27E-03 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 5.50E-04 6.58E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC 1.51E-09 NCOPC 2.59E-10 NCOPC 3.70E-09
Benzo(a)pyrene 50-32-8 PEF  (b) NCOPC NCOPC NCOPC 1.02E-10 1.40E-09 1.53E-09 2.61E-10 NCOPC 2.50E-09
Benzo(b)fluoranthene 205-99-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC 1.35E-09 NCOPC 2.98E-10 NCOPC 3.05E-09
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 1.82E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 2.40E-10 2.18E-11 NCOPC 8.32E-10
Hexachlorobenzene 118-74-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 1.75E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 7.50E-03 8.90E-04
Nitrobenzene 98-95-3 VF (a) NCOPC 3.82E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 2.44E-03 NCOPC

Pesticides
4,4'-DDD 72-54-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.40E-09
Aldrin 309-00-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
alpha-BHC 319-84-6 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-08
delta-BHC 319-86-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.42E-10
Dieldrin 60-57-1 PEF  (b) 1.95E-11 NCOPC NCOPC NCOPC NCOPC NCOPC 1.06E-11 NCOPC NCOPC

EPC - RME Scenario (mg/m3)
PEF or VF 

Used
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TABLE 5-18 RME
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM COMBINED SOIL (VOC) AND SURFACE SOIL (NON-VOC) - TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - RME Scenario (mg/m3)
PEF or VF 

Used

gamma-BHC (Lindane) 58-89-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.47E-09
Heptachlor 76-44-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.94E-10
Heptachlor Epoxide 1024-57-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides
MCPP 93-65-2 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PEF  (b) 1.01E-09 3.68E-08 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.03E-07

PCBs
PCBs, Total Total PCBs PEF  (b) 1.17E-09 5.44E-08 NCOPC 1.94E-09 1.02E-09 2.15E-09 7.69E-10 NCOPC 4.66E-07

Dioxin   
Dioxin TEQ-HH Dioxin TEQ-HH PEF  (b) 7.33E-13 3.95E-12 NCOPC NCOPC 2.30E-12 1.11E-12 4.69E-13 NCOPC NCOPC

Metals
Antimony 7440-36-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.01E-09 NCOPC NCOPC
Arsenic 7440-38-2 PEF  (b) NCOPC NCOPC NCOPC 4.14E-09 6.33E-08 8.86E-08 1.78E-09 NCOPC NCOPC
Barium 7440-39-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 8.17E-08 4.63E-07 NCOPC NCOPC
Chromium 7440-47-3 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.18E-08 NCOPC NCOPC
Copper 7440-50-8 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PEF  (b) NCOPC NCOPC NCOPC 2.83E-07 NCOPC NCOPC 8.45E-08 NCOPC NCOPC
Mercury 7439-97-6 PEF  (b) NCOPC 1.38E-08 NCOPC NCOPC NCOPC NCOPC 8.48E-09 NCOPC NCOPC
Nickel 7440-02-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PEF  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PEF  (b) NCOPC NCOPC NCOPC 3.86E-08 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PEF - Particulate Emission Factor. 
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor. 
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-11. 
(b) For all constituents not desiganted as VOCs (c), a site-specific PEF was used to calculate the Outdoor Air EPC.   Calculations shown in Table L-15. 
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-19 MLE
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR MODELED FROM COMBINED SOIL (MLE) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.05E-02 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.99E-02 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.05E-02 NCOPC
Benzene 71-43-2 VF (a) 1.67E-01 5.22E-02 NCOPC 3.03E-03 NCOPC 1.51E-03 1.51E-03 1.00E-01 1.33E-02
Chlorobenzene 108-90-7 VF (a) 2.17E-01 2.39E-01 NCOPC NCOPC 1.63E-02 NCOPC NCOPC 4.87E-01 4.41E-01
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 7.72E-03 NCOPC NCOPC NCOPC 1.78E-02 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 1.39E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.97E-02
Ethylbenzene 100-41-4 VF (a) 6.07E-01 3.94E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.73E-01
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 1.16E+00 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 1.23E-02 8.63E-03 NCOPC 4.28E-02 NCOPC 7.52E-03 1.82E-02 1.59E+00 3.59E-02
Toluene 108-88-3 VF (a) 1.04E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.19E+00 5.89E-01 1.54E+00
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 4.22E-04 NCOPC 3.71E-04 4.40E-04 1.76E+00 1.11E-01
Xylenes, Total 1330-20-7 VF (a) 2.85E+00 2.03E+00 NCOPC 8.51E-02 4.19E-02 3.44E-02 1.24E+00 1.07E-01 1.55E+00

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 2.53E-03 3.22E-02 NCOPC NCOPC NCOPC NCOPC NCOPC 2.64E-02 6.44E-03
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 1.05E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 1.23E-02 5.91E-02 NCOPC 1.23E-02 1.44E-03 NCOPC NCOPC 1.24E-02 5.32E-02
2,4,6-Trichlorophenol 88-06-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.92E-07
2,4-Dichlorophenol 120-83-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.13E-03 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 1.24E-03 7.48E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC 3.19E-08 NCOPC 2.74E-08 NCOPC 2.43E-07
Benzo(a)pyrene 50-32-8 PM10  (b) NCOPC NCOPC NCOPC 1.44E-08 3.02E-08 4.19E-08 2.66E-08 NCOPC 1.66E-07
Benzo(b)fluoranthene 205-99-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC 2.92E-08 NCOPC 2.98E-08 NCOPC 2.05E-07
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 7.83E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 1.11E-08 6.18E-09 NCOPC 1.08E-07
Hexachlorobenzene 118-74-1 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 2.21E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 9.53E-03 2.04E-03
Nitrobenzene 98-95-3 VF (a) NCOPC 1.64E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 5.65E-03 NCOPC

Pesticides
4,4'-DDD 72-54-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.80E-07
Aldrin 309-00-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
alpha-BHC 319-84-6 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.80E-07
delta-BHC 319-86-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.44E-08
Dieldrin 60-57-1 PM10  (b) 1.08E-08 NCOPC NCOPC NCOPC NCOPC NCOPC 2.78E-09 NCOPC NCOPC

EPC - MLE Scenario (mg/m3)PM10 Dust 

Concentration or 
VF Used
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TABLE 5-19 MLE
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR MODELED FROM COMBINED SOIL (MLE) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - MLE Scenario (mg/m3)PM10 Dust 

Concentration or 
VF Used

gamma-BHC (Lindane) 58-89-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E-07
Heptachlor 76-44-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.00E-08
Heptachlor Epoxide 1024-57-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides
MCPP 93-65-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PM10  (b) 1.38E-07 7.43E-06 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.80E-06

PCBs
PCBs, Total Total PCBs PM10  (b) 3.25E-07 4.26E-05 NCOPC 1.43E-07 2.60E-08 5.39E-08 1.43E-07 NCOPC 3.03E-05

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH PM10  (b) 2.05E-10 3.09E-09 NCOPC NCOPC 2.24E-11 2.02E-11 3.33E-11 NCOPC NCOPC

Metals
Antimony 7440-36-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.49E-07 NCOPC NCOPC
Arsenic 7440-38-2 PM10  (b) NCOPC NCOPC NCOPC 6.78E-07 5.72E-07 8.25E-07 4.97E-07 NCOPC NCOPC
Barium 7440-39-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 5.99E-07 2.03E-05 NCOPC NCOPC
Chromium 7440-47-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.60E-06 NCOPC NCOPC
Copper 7440-50-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PM10  (b) NCOPC NCOPC NCOPC 2.70E-05 NCOPC NCOPC 3.18E-05 NCOPC NCOPC
Mercury 7439-97-6 PM10  (b) NCOPC 3.66E-06 NCOPC NCOPC NCOPC NCOPC 3.98E-07 NCOPC NCOPC
Nickel 7440-02-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PM10  (b) NCOPC NCOPC NCOPC 2.79E-06 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PM10 - Particulate Matter of 10 microns or less in diameter.
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor.
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-14. 
(b) Excavation air concentrations for non-VOCs are the surface soil EPC (mg/kg) (Table 5-10 MLE) multiplied by the PM 10 (Particulate Matter of 10 microns in diameter) dust concentration 
      (0.06 mg/m3) (MADEP, 1995) and multiplied by a unit correction factor (1E-6 kg/mg).
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-19 RME
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR MODELED FROM COMBINED SOIL (RME) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

VOCs 
1,1,2-Trichloroethane 79-00-5 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.05E-02 NCOPC
1,2-Dichloroethane 107-06-2 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.17E-01 NCOPC
1,2-Dichloroethene (total) 540-59-0 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.39E-02 NCOPC
Benzene 71-43-2 VF (a) 7.45E-01 1.77E-01 NCOPC 6.29E-03 NCOPC 1.38E-02 1.51E-03 4.46E-01 2.97E-02
Chlorobenzene 108-90-7 VF (a) 4.67E-01 6.72E-01 NCOPC NCOPC 1.41E-01 NCOPC NCOPC 2.30E+00 1.33E+00
Chloroform 67-66-3 VF (a) NCOPC NCOPC NCOPC 2.05E-02 NCOPC NCOPC NCOPC 4.88E-02 NCOPC
Dichloromethane 75-09-2 VF (a) NCOPC 4.23E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.01E-02
Ethylbenzene 100-41-4 VF (a) 2.65E+00 1.24E+00 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.46E-01
Hexane 110-54-3 VF (a) NCOPC NCOPC NCOPC 2.17E+00 NCOPC NCOPC NCOPC NCOPC NCOPC
Tetrachloroethene 127-18-4 VF (a) 2.05E-02 3.23E-02 NCOPC 3.53E-01 NCOPC 8.04E-02 1.82E-02 5.41E+00 6.14E-02
Toluene 108-88-3 VF (a) 4.91E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.19E+00 1.06E+00 5.66E+00
Trichloroethene 79-01-6 VF (a) NCOPC NCOPC NCOPC 9.02E-04 NCOPC 2.93E-03 4.40E-04 7.59E+00 2.48E-01
Xylenes, Total 1330-20-7 VF (a) 1.27E+01 6.15E+00 NCOPC 2.93E-01 4.12E-01 3.08E-01 1.24E+00 3.56E-01 5.11E+00

SVOCs
1,2,4-Trichlorobenzene 120-82-1 VF (a) 6.48E-03 1.09E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 6.73E-02 1.07E-02
1,2-Dichlorobenzene 95-50-1 VF (a) NCOPC 4.37E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,4-Dichlorobenzene 106-46-7 VF (a) 2.44E-02 1.71E-01 NCOPC 2.60E-02 5.23E-03 NCOPC NCOPC 3.40E-02 1.50E-01
2,4,6-Trichlorophenol 88-06-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.92E-07
2,4-Dichlorophenol 120-83-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
2-Chlorophenol 95-57-8 VF (a) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.19E-02 NCOPC
2-Methylnaphthalene 91-57-6 VF (a) 2.41E-03 2.83E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Chloroaniline 106-47-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4-Nitroaniline 100-01-6 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Benzo(a)anthracene 56-55-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.23E-07 NCOPC 4.80E-07
Benzo(a)pyrene 50-32-8 PM10  (b) NCOPC NCOPC NCOPC 2.21E-08 7.64E-08 1.04E-07 1.23E-07 NCOPC 3.24E-07
Benzo(b)fluoranthene 205-99-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC 7.37E-08 NCOPC 1.41E-07 NCOPC 3.96E-07
bis(2-Chloroethyl)ether 111-44-4 VF (a) NCOPC 7.83E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
bis(2-Ethylhexyl)phthalate 117-81-7 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Dibenzo(a,h)anthracene 53-70-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 1.63E-08 1.03E-08 NCOPC 1.08E-07
Hexachlorobenzene 118-74-1 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Indeno(1,2,3-cd)pyrene 193-39-5 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 VF (a) NCOPC 7.54E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 3.29E-02 3.78E-03
Nitrobenzene 98-95-3 VF (a) NCOPC 1.64E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 1.07E-02 NCOPC

Pesticides
4,4'-DDD 72-54-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDE 72-55-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
4,4'-DDT 50-29-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.60E-07
Aldrin 309-00-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
alpha-BHC 319-84-6 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
beta-BHC 319-85-7 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.56E-06
delta-BHC 319-86-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.44E-08
Dieldrin 60-57-1 PM10  (b) 1.08E-08 NCOPC NCOPC NCOPC NCOPC NCOPC 5.00E-09 NCOPC NCOPC

EPC - RME Scenario (mg/m3)PM10 Dust 

Concentration or 
VF Used
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TABLE 5-19 RME
EXPOSURE POINT CONCENTRATIONS - EXCAVATION AIR MODELED FROM COMBINED SOIL (RME) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O O North O South P Q Central Q North Q South R S

EPC - RME Scenario (mg/m3)PM10 Dust 

Concentration or 
VF Used

gamma-BHC (Lindane) 58-89-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.50E-07
Heptachlor 76-44-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.00E-08
Heptachlor Epoxide 1024-57-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Herbicides 
MCPP 93-65-2 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Pentachlorophenol 87-86-5 PM10  (b) 5.58E-07 2.88E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.64E-05

PCBs
PCBs, Total Total PCBs PM10  (b) 6.46E-07 4.26E-05 NCOPC 4.21E-07 5.55E-08 1.46E-07 3.64E-07 NCOPC 6.05E-05

Dioxin
Dioxin TEQ-HH Dioxin TEQ-HH PM10  (b) 4.06E-10 3.09E-09 NCOPC NCOPC 1.25E-10 7.49E-11 2.22E-10 NCOPC NCOPC

Metals 
Antimony 7440-36-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.80E-07 NCOPC NCOPC
Arsenic 7440-38-2 PM10  (b) NCOPC NCOPC NCOPC 9.01E-07 3.45E-06 6.00E-06 8.41E-07 NCOPC NCOPC
Barium 7440-39-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Cadmium 7440-43-9 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC 5.53E-06 2.19E-04 NCOPC NCOPC
Chromium 7440-47-3 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.98E-05 NCOPC NCOPC
Copper 7440-50-8 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Lead 7439-92-1 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Manganese 7439-96-5 PM10  (b) NCOPC NCOPC NCOPC 6.16E-05 NCOPC NCOPC 4.00E-05 NCOPC NCOPC
Mercury 7439-97-6 PM10  (b) NCOPC 1.08E-05 NCOPC NCOPC NCOPC NCOPC 4.02E-06 NCOPC NCOPC
Nickel 7440-02-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Thallium 7440-28-0 PM10  (b) NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Vanadium 7440-62-2 PM10  (b) NCOPC NCOPC NCOPC 8.40E-06 NCOPC NCOPC NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from (Van den Berg et al., 2006).  
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
PCBs - Polychlorinated Biphenyls.
PM10 - Particulate Matter of 10 microns or less in diameter.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VF - Volatilization Factor.
VOCs - Volatile Organic Compounds.
(a) For all VOCs (c), a site-specific VF (Volatilization Factor ) was used to calculate the Outdoor Air EPC.  Calculations shown in Table L-13. 
(b) Excavation air concentrations for non-VOCs are the surface soil EPC (mg/kg) (Table 5-10 RME) multiplied by the PM10 (Particulate Matter of 10 microns in diameter) dust concentration 
      (0.06 mg/m3) (MADEP, 1995) and multiplied by a unit correction factor (1E-6 kg/mg).
(c) For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight greater than 200 g/mol. 
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TABLE 5-20 MLE

EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM MID/SHALLOW GROUNDWATER AND LEACHATE - OUTDOOR INDUSTRIAL WORKER AND TRESPASSING TEENAGER (MLE)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Constituent CAS

O - AA-
CLAY-2-22 O - GM-19A

O North - 
LEACH-0-1 

O - SA2-MW-
4-S O - SA-O-3

Q Central - 
SA-Q-6

Q North - 
LEACH-Q-1

Q North - 
SA-Q-1

Q South - 
AA-Q-6-24

R - AA-R-1-
28 R - B-22A R - B-24A R - B-25A R - B-28A

R - LEACH-
R-1 S - SA-S-1

VOCs

1,1,1-Trichloroethane 71-55-6 1.69E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1,2-Trichloroethane 79-00-5 2.40E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.14E-05 NCOPC

1,1-Dichloroethane 75-34-3 2.75E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

1,1-Dichloroethylene 75-35-4 2.71E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.35E-04 NCOPC

1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.67E-04 NCOPC NCOPC NCOPC NCOPC 2.98E-05 2.62E-03 NCOPC 9.52E-02 NCOPC

1,2-Dichloroethene (total) 540-59-0 6.35E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.31E-01 NCOPC

1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.20E-06 NCOPC

2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.83E-05 NCOPC

4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.42E-05 NCOPC

Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.51E-04 NCOPC NCOPC 4.44E-04 NCOPC

Benzene 71-43-2 1.69E-01 2.02E-05 2.66E-03 1.30E-02 3.07E-05 1.02E-04 4.16E-04 2.68E-03 1.27E-03 9.79E-05 4.50E-05 4.45E-04 NCOPC 4.98E-05 2.63E-01 1.90E-05

Chlorobenzene 108-90-7 5.98E-03 NCOPC 2.28E-03 1.51E-02 NCOPC 6.02E-05 6.12E-04 1.50E-03 NCOPC 1.79E-04 4.57E-04 2.49E-04 1.86E-03 5.63E-05 8.54E-02 NCOPC

Chloroethane 75-00-3 NCOPC NCOPC NCOPC 1.18E-02 NCOPC NCOPC NCOPC 5.76E-04 NCOPC NCOPC NCOPC NCOPC 1.12E-03 NCOPC NCOPC 1.17E-04

Chloroform 67-66-3 1.28E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.34E-02 NCOPC

Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.44E-01 NCOPC

Dichloromethane 75-09-2 4.87E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 2.95E-05 NCOPC NCOPC NCOPC NCOPC 5.05E-05 NCOPC NCOPC 1.09E-03 NCOPC

Ethylbenzene 100-41-4 5.18E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.57E-01 NCOPC

Tetrachloroethene 127-18-4 NCOPC 9.11E-04 NCOPC NCOPC 2.56E-04 NCOPC 2.65E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.17E+01 NCOPC

Toluene 108-88-3 1.07E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 1.20E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.63E+00 NCOPC

Trichloroethene 79-01-6 2.94E-03 2.68E-04 NCOPC NCOPC 1.46E-04 NCOPC 3.29E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.26E+01 NCOPC

Vinyl chloride 75-01-4 8.24E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 2.77E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.41E-04 NCOPC

Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.45E-01 NCOPC

SVOCs

1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.75E-03 NCOPC

1,2-Dichlorobenzene 95-50-1 1.39E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.51E-03 NCOPC

1,4-Dichlorobenzene 106-46-7 1.46E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 2.63E-05 NCOPC NCOPC NCOPC 5.92E-05 NCOPC NCOPC NCOPC 5.47E-03 NCOPC

2-Chlorophenol 95-57-8 NCOPC NCOPC 1.98E-06 3.03E-07 NCOPC NCOPC 1.47E-05 NCOPC NCOPC NCOPC 8.78E-08 1.60E-04 9.95E-05 NCOPC 5.09E-05 NCOPC

2-Methylnaphthalene 91-57-6 1.03E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.43E-05 NCOPC NCOPC NCOPC NCOPC NCOPC 3.19E-04 NCOPC

bis(2-Chloroethyl)ether 111-44-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.21E-07 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC

Naphthalene 91-20-3 NCOPC NCOPC 9.09E-05 NCOPC NCOPC NCOPC 7.60E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.18E-04 NCOPC

Nitrobenzene 98-95-3 NCOPC NCOPC 1.24E-06 NCOPC NCOPC NCOPC 6.53E-06 NCOPC NCOPC NCOPC NCOPC 3.80E-06 1.78E-05 NCOPC NCOPC NCOPC

Notes:

CAS - Chemical Abstracts Service.

EPC - Exposure point concentration.

NCOPC - Not a constituent of potential concern in this location.

MLE - Most Likely Exposure.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

(a) Outdoor Air from Mid/Shallow Groundwater and Leachate EPC calculations shown in Table M-8. For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight

     greater than 200 g/mol. 

EPC - MLE Scenario (mg/m3) (a)
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TABLE 5-20 RME
EXPOSURE POINT CONCENTRATIONS - OUTDOOR AIR FROM MID/SHALLOW GROUNDWATER AND LEACHATE - OUTDOOR INDUSTRIAL WORKER AND TRESPASSING TEENAGER (RME)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS

O - AA-
CLAY-2-22 O - GM-19A

O North - 
LEACH-0-1 

O - SA2-MW-
4-S O - SA-O-3

Q Central - 
SA-Q-6

Q North - 
LEACH-Q-1

Q North - 
SA-Q-1

Q South - 
AA-Q-6-24

R - AA-R-1-
28 R - B-22A R - B-24A R - B-25A R - B-28A

R - LEACH-
R-1 S - SA-S-1

VOCs
1,1,1-Trichloroethane 71-55-6 1.69E-01 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,1,2-Trichloroethane 79-00-5 2.40E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.15E-05 NCOPC
1,1-Dichloroethane 75-34-3 2.75E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
1,1-Dichloroethylene 75-35-4 2.71E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.86E-03 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.56E-03 NCOPC NCOPC NCOPC NCOPC 6.34E-05 8.19E-04 NCOPC 1.29E+00 NCOPC
1,2-Dichloroethene (total) 540-59-0 6.35E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.84E+00 NCOPC
1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.17E-05 NCOPC
2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.58E-04 NCOPC
4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.26E-04 NCOPC
Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.01E-04 NCOPC NCOPC 2.58E-03 NCOPC
Benzene 71-43-2 1.69E-01 2.02E-05 2.66E-03 1.30E-02 3.07E-05 1.02E-04 1.37E-03 2.68E-03 9.12E-05 2.95E-04 4.18E-05 9.47E-04 NCOPC 9.92E-05 3.80E+00 1.90E-05
Chlorobenzene 108-90-7 5.98E-03 NCOPC 2.28E-03 1.51E-02 NCOPC 6.02E-05 2.24E-03 1.50E-03 NCOPC 5.37E-04 4.24E-04 5.31E-04 5.79E-04 1.12E-04 1.25E+00 NCOPC
Chloroethane 75-00-3 NCOPC NCOPC NCOPC 1.18E-02 NCOPC NCOPC NCOPC 5.76E-04 NCOPC NCOPC NCOPC NCOPC 3.50E-04 NCOPC NCOPC 1.17E-04
Chloroform 67-66-3 1.28E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.21E-01 NCOPC
Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 8.91E-01 NCOPC
Dichloromethane 75-09-2 4.87E-04 NCOPC NCOPC NCOPC NCOPC NCOPC 9.93E-05 NCOPC NCOPC NCOPC NCOPC 1.08E-04 NCOPC NCOPC 4.36E-03 NCOPC
Ethylbenzene 100-41-4 5.18E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.15E+00 NCOPC
Tetrachloroethene 127-18-4 NCOPC 9.11E-04 NCOPC NCOPC 2.56E-04 NCOPC 9.77E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.63E+02 NCOPC
Toluene 108-88-3 1.07E-01 NCOPC NCOPC NCOPC NCOPC NCOPC 3.79E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.30E+01 NCOPC
Trichloroethene 79-01-6 2.94E-03 2.68E-04 NCOPC NCOPC 1.46E-04 NCOPC 1.28E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.29E+02 NCOPC
Vinyl chloride 75-01-4 8.24E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 9.05E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.34E-03 NCOPC
Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.68E+00 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 6.40E-03 NCOPC
1,2-Dichlorobenzene 95-50-1 1.39E-03 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.65E-02 NCOPC
1,4-Dichlorobenzene 106-46-7 1.46E-03 NCOPC NCOPC NCOPC NCOPC NCOPC 7.45E-05 NCOPC NCOPC NCOPC 5.49E-05 NCOPC NCOPC NCOPC 3.33E-02 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC 1.98E-06 3.03E-07 NCOPC NCOPC 6.45E-05 NCOPC NCOPC NCOPC 9.14E-08 2.79E-04 3.24E-05 NCOPC 5.47E-04 NCOPC
2-Methylnaphthalene 91-57-6 1.03E-05 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.58E-06 NCOPC NCOPC NCOPC NCOPC NCOPC 2.22E-03 NCOPC
bis(2-Chloroethyl)ether 111-44-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.21E-07 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Naphthalene 91-20-3 NCOPC NCOPC 9.09E-05 NCOPC NCOPC NCOPC 2.80E-04 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 7.98E-04 NCOPC
Nitrobenzene 98-95-3 NCOPC NCOPC 1.24E-06 NCOPC NCOPC NCOPC 2.30E-05 NCOPC NCOPC NCOPC NCOPC 7.23E-06 5.69E-06 NCOPC NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Outdoor Air from Mid/Shallow Groundwater and Leachate EPC calculations shown in Table M-7. For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular weight
     greater than 200 g/mol. 

EPC - RME Scenario (mg/m3) (a)
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EXPOSURE POINT CONCENTRATIONS - EXCAVATION TRENCH AIR MODELED FROM SHALLOW GROUNDWATER AND LEACHATE (MLE) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 O - GM-19A   
O North - 

LEACH-0-1
O - SA2-MW-4-

S 
Q Central - SA-

Q-5 
Q North - 

LEACH-Q-1 
Q South - AA-

Q-10-18 R - B-24 R - LEACH-R-1 S - SA-S-2

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.46E-03 NCOPC
1,1-Dichloroethylene 75-35-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.61E-03 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC 2.70E-02 NCOPC 3.04E-03 7.35E+00 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 5.22E+00 NCOPC
1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.23E-04 NCOPC
2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.01E-01 NCOPC
4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.08E-02 NCOPC
Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.51E-01 5.83E-01 NCOPC
Benzene 71-43-2 NCOPC 8.78E-05 1.27E-02 6.09E-02 NCOPC 6.07E-03 NCOPC 1.15E-02 5.14E+00 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC 2.08E-02 1.35E-01 NCOPC 1.70E-02 NCOPC 1.22E-02 3.18E+00 NCOPC
Chloroethane 75-00-3 NCOPC NCOPC NCOPC 1.06E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Chloroform 67-66-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.11E+00 NCOPC
Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.39E+00 NCOPC
Dichloromethane 75-09-2 NCOPC NCOPC NCOPC NCOPC NCOPC 7.63E-04 NCOPC 2.31E-03 3.76E-02 NCOPC
Ethylbenzene 100-41-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.02E+00 NCOPC
Tetrachloroethene 127-18-4 NCOPC 1.28E-03 NCOPC NCOPC NCOPC 1.24E-03 NCOPC NCOPC 1.99E+02 NCOPC
Toluene 108-88-3 NCOPC NCOPC NCOPC NCOPC NCOPC 1.30E-02 NCOPC NCOPC 5.28E+01 NCOPC
Trichloroethene 79-01-6 NCOPC 6.82E-04 NCOPC NCOPC NCOPC 2.80E-04 NCOPC NCOPC 2.58E+02 NCOPC
Vinyl chloride 75-01-4 NCOPC NCOPC NCOPC NCOPC NCOPC 8.45E-06 NCOPC NCOPC 2.61E-04 NCOPC
Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.70E+00 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.15E-01 NCOPC
1,2-Dichlorobenzene 95-50-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.44E-01 NCOPC
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC NCOPC NCOPC 9.05E-04 NCOPC NCOPC 2.51E-01 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC 1.35E-03 2.24E-04 NCOPC 3.65E-02 NCOPC 5.71E-01 1.57E-01 NCOPC
2-Methylnaphthalene 91-57-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 9.08E-02 NCOPC
Naphthalene 91-20-3 NCOPC NCOPC 5.81E-03 NCOPC NCOPC 1.50E-02 NCOPC NCOPC 5.71E-02 NCOPC
Nitrobenzene 98-95-3 NCOPC NCOPC 5.65E-04 NCOPC NCOPC 1.00E-02 NCOPC 9.18E-03 NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
MLE - Most Likely Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Exacavation Trench Air EPC calculation (MLE) show in Table K-3. For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular 
     weight greater than 200 g/mol. 

EPC - MLE Scenario (mg/m3) (a)
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TABLE 5-21 RME
EXPOSURE POINT CONCENTRATIONS - EXCAVATION TRENCH AIR MODELED FROM SHALLOW GROUNDWATER AND LEACHATE (RME) - CONSTRUCTION WORKER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Constituent CAS O - AA-O-1-16 O - GM-19A   
O North - 

LEACH-0-1
O - SA2-MW-4-

S 
Q Central - SA-

Q-5 
Q North - 

LEACH-Q-1 
Q South - AA-

Q-10-18 R - B-24 R - LEACH-R-1 S - SA-S-2

VOCs
1,1,2-Trichloroethane 79-00-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.46E-03 NCOPC
1,1-Dichloroethylene 75-35-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.56E-03 NCOPC
1,2-Dichloroethane 107-06-2 NCOPC NCOPC NCOPC NCOPC NCOPC 3.18E-02 NCOPC 3.04E-03 2.72E+01 NCOPC
1,2-Dichloroethene (total) 540-59-0 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.01E+01 NCOPC
1,2-Dichloropropane 78-87-5 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.23E-04 NCOPC
2-Butanone 78-93-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.25E-01 NCOPC
4-Methyl-2-pentanone 108-10-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.08E-02 NCOPC
Acetone 67-64-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.51E-01 9.14E-01 NCOPC
Benzene 71-43-2 NCOPC 8.78E-05 1.27E-02 6.09E-02 NCOPC 7.05E-03 NCOPC 1.15E-02 2.03E+01 NCOPC
Chlorobenzene 108-90-7 NCOPC NCOPC 2.08E-02 1.35E-01 NCOPC 2.20E-02 NCOPC 1.22E-02 1.27E+01 NCOPC
Chloroethane 75-00-3 NCOPC NCOPC NCOPC 1.06E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC
Chloroform 67-66-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.32E+00 NCOPC
Chloromethane 74-87-3 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.39E+00 NCOPC
Dichloromethane 75-09-2 NCOPC NCOPC NCOPC NCOPC NCOPC 9.06E-04 NCOPC 2.31E-03 4.12E-02 NCOPC
Ethylbenzene 100-41-4 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 4.04E+00 NCOPC
Tetrachloroethene 127-18-4 NCOPC 1.28E-03 NCOPC NCOPC NCOPC 1.62E-03 NCOPC NCOPC 7.97E+02 NCOPC
Toluene 108-88-3 NCOPC NCOPC NCOPC NCOPC NCOPC 1.46E-02 NCOPC NCOPC 2.11E+02 NCOPC
Trichloroethene 79-01-6 NCOPC 6.82E-04 NCOPC NCOPC NCOPC 3.86E-04 NCOPC NCOPC 1.02E+03 NCOPC
Vinyl chloride 75-01-4 NCOPC NCOPC NCOPC NCOPC NCOPC 9.75E-06 NCOPC NCOPC 2.61E-04 NCOPC
Xylenes, Total 1330-20-7 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.41E+01 NCOPC

SVOCs
1,2,4-Trichlorobenzene 120-82-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.15E-01 NCOPC
1,2-Dichlorobenzene 95-50-1 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 2.59E-01 NCOPC
1,4-Dichlorobenzene 106-46-7 NCOPC NCOPC NCOPC NCOPC NCOPC 9.05E-04 NCOPC NCOPC 4.18E-01 NCOPC
2-Chlorophenol 95-57-8 NCOPC NCOPC 1.35E-03 2.24E-04 NCOPC 5.30E-02 NCOPC 5.71E-01 4.46E-01 NCOPC
2-Methylnaphthalene 91-57-6 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.73E-01 NCOPC
Naphthalene 91-20-3 NCOPC NCOPC 5.81E-03 NCOPC NCOPC 1.94E-02 NCOPC NCOPC 5.71E-02 NCOPC
Nitrobenzene 98-95-3 NCOPC NCOPC 5.65E-04 NCOPC NCOPC 1.20E-02 NCOPC 9.18E-03 NCOPC NCOPC

Notes:
CAS - Chemical Abstracts Service.
EPC - Exposure point concentration.
NCOPC - Not a constituent of potential concern in this location.
RME - Reasonable Maximum Exposure.
SVOCs - Semivolatile Organic Compounds.
VOCs - Volatile Organic Compounds.
(a) Exacavation Trench Air EPC calculation (RME) show in Table K-2. For modeling purposes, VOCs are defined as constituents with Henry's Law Constant greater than 1E-5 atm-m3/mol and a molecular 
     weight greater than 200 g/mol. 

EPC - RME Scenario (mg/m3) (a)
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TABLE 6-1
SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

                                                       

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 2.00E-04 6.83E-06 2.12E-03 1.34E-04 NCOPC NCOPC 1.93E-05 3.46E-07 7.38E-05 9.01E-07 6.12E-05 9.35E-07
Soil/Waste to Outdoor Air (inh) (a,b) 7.38E-05 6.20E-06 6.39E-05 7.95E-06 NCOPC NCOPC 5.25E-05 3.52E-06 1.11E-06 9.90E-08 1.01E-05 3.18E-07
Groundwater/Leachate to Outdoor Air (inh) 1.16E-04 2.03E-05 1.57E-06 2.74E-07 NCOPC NCOPC NCOPC NCOPC 6.00E-08 1.05E-08 6.51E-06 3.39E-07

Total Potential Risk: 3.90E-04 3.33E-05 2.18E-03 1.42E-04 -- -- 7.18E-05 3.86E-06 7.50E-05 1.01E-06 7.78E-05 1.59E-06

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 3.71E-05 1.37E-06 4.67E-04 2.43E-05 2.30E-08 8.70E-10 5.73E-06 1.98E-07 5.55E-06 1.54E-07 3.43E-05 5.26E-07
Soil/Waste to Outdoor Air (inh) (a,b) 6.44E-06 4.93E-07 5.70E-06 6.89E-07 NCOPC NCOPC 4.58E-06 2.79E-07 1.25E-07 9.37E-09 9.33E-07 2.77E-08
Groundwater (ing/derm) 2.67E-06 1.34E-06 1.30E-05 6.52E-06 NCOPC NCOPC NCOPC NCOPC 6.75E-09 3.38E-09 4.87E-05 1.21E-05
Groundwater/Leachate to Trench Air (inh) (d) (d) 9.88E-08 2.96E-08 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.38E-06 3.52E-07

Total Potential Risk: 4.62E-05 3.20E-06 4.86E-04 3.15E-05 2.30E-08 8.70E-10 1.03E-05 4.77E-07 5.68E-06 1.67E-07 8.54E-05 1.30E-05

Trespassing Teenager (TT)
Surface Soil (ing/derm) 1.37E-05 1.87E-06 1.35E-04 3.70E-05 NCOPC NCOPC 1.41E-06 1.10E-07 5.15E-06 2.83E-07 4.23E-06 3.08E-07
Soil/Waste to Outdoor Air (inh) (a,b) 1.13E-05 2.18E-06 5.24E-05 2.14E-05 NCOPC NCOPC 1.33E-06 1.12E-07 2.96E-05 2.20E-06 1.45E-05 1.61E-06
Groundwater/Leachate to Outdoor Air (inh) 1.95E-06 8.12E-07 2.63E-08 1.10E-08 NCOPC NCOPC NA NA 1.01E-09 4.20E-10 1.09E-07 1.36E-08
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk: 2.69E-05 4.87E-06 1.88E-04 5.85E-05 -- -- 2.75E-06 2.22E-07 3.48E-05 2.48E-06 1.88E-05 1.93E-06

Recreational Fisher (RF)
Surface Water(ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- -- -- -- -- -- -- -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA

otal (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- -- -- -- -- -- -- -- -- -- --
Total  (Surface Water/Sediment/Carp Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable.  Receptor is not assumed to be exposed via this exposure pathway.
NC - Not Calculated. No dose-response values available.
NCOPC - No constituents of potential concern were identified for this pathway.
RME - Reasonable Maximum Exposure.
(a) Outdoor air for non-volatile constituents is modeled from surface soil.
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential risk is shown here (in Site O, AA-O-1-16 
      for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater 
      and leachate, and in Site R, Leach-R-1 for all receptors/pathways.
(d) The highest potential risk in Site O was calculated for well AA-O-16. No COPCs
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however,
       the potential risks are low and overall, the potential risk at AA-O-1-16 is higher.
Highlighting indicates an exceedance of a total cancer risk level of 1E-4.

Sites

O SouthO (c) O North Q CentralP Q North
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TABLE 6-1
SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

                                                       

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 1.18E-04 1.36E-06 NA NA NA NA NCOPC NCOPC 1.01E-03 2.77E-05
Soil/Waste to Outdoor Air (inh) (a,b) 2.27E-06 9.04E-08 NA NA NA NA 9.84E-04 9.52E-05 5.16E-05 6.95E-06
Groundwater/Leachate to Outdoor Air (inh) 5.38E-08 1.31E-07 NA NA NA NA 4.17E-01 5.00E-03 1.12E-08 1.97E-09

Total Potential Risk: 1.20E-04 1.58E-06 -- -- -- -- 4.18E-01 5.10E-03 1.06E-03 3.47E-05

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 8.13E-06 1.37E-07 NA NA NA NA 7.46E-06 3.07E-07 3.82E-05 6.67E-07
Soil/Waste to Outdoor Air (inh) (a,b) 1.19E-06 9.44E-08 NA NA NA NA 8.57E-05 7.52E-06 4.40E-06 5.39E-07
Groundwater (ing/derm) 2.15E-08 1.08E-08 NA NA NA NA 7.56E-02 1.15E-02 4.94E-09 2.47E-09
Groundwater/Leachate to Outdoor Air (inh) NCOPC NCOPC NA NA NA NA 1.21E-02 9.19E-04 NCOPC NCOPC

Total Potential Risk: 9.34E-06 2.42E-07 -- -- -- -- 8.79E-02 1.24E-02 4.26E-05 1.21E-06

Trespassing Teenager (TT)
Surface Soil (ing/derm) 8.30E-06 4.10E-07 NA NA NA NA NA NA 5.43E-05 8.14E-06
Soil/Waste to Outdoor Air (inh) (a,b) 6.08E-06 3.80E-07 NA NA NA NA 2.49E-05 3.04E-06 1.31E-06 2.22E-07
Groundwater/Leachate to Outdoor Air (inh) 9.05E-10 5.26E-09 NA NA NA NA 7.01E-03 2.00E-04 1.89E-10 7.87E-11
Surface Water (ing/derm) NA NA NC NC 2.27E-04 8.44E-05 NA NA NA NA
Sediment (ing/derm) NA NA 2.01E-06 2.43E-07 1.31E-06 3.00E-07 NA NA NA NA

Total Potential Risk: 1.44E-05 7.95E-07 2.01E-06 2.43E-07 2.29E-04 8.47E-05 7.03E-03 2.03E-04 5.56E-05 8.36E-06

Recreational Fisher (RF)
Surface Water(ing/derm) NA NA NC NC 2.95E-04 8.31E-06 NA NA NA NA
Sediment (ing/derm) NA NA 9.78E-06 9.70E-08 6.34E-06 1.19E-07 NA NA NA NA
Total Potential Risk (Surface Water and Sediment): -- -- 9.78E-06 9.70E-08 3.01E-04 8.43E-06 -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA 5.40E-04 2.03E-05 NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA 1.43E-03 5.36E-05 NA NA NA NA NA NA

Total (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- 5.60E-04 2.05E-05 -- -- -- -- -- --
Total  (Surface Water/Sediment/Carp Fillet): -- -- 1.44E-03 5.37E-05 -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable.  Receptor is not assumed to be exposed via this exposure pathway.
NC - Not Calculated. No dose-response values available.
NCOPC - No constituents of potential concern were identified for this pathway.
RME - Reasonable Maximum Exposure.
(a) Outdoor air for non-volatile constituents is modeled from surface soil.
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential risk is shown here (in Site O, AA-O-1-16 
      for construction worker shallow groundwater/leachate, and AA-Clay-22 for industrial worker and teenager inhalation of mid/shallow groundwater 
      and leachate, and in Site R, Leach-R-1 for all receptors/pathways.
(d) The highest potential risk in Site O was calculated for well AA-O-16. No COPCs
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however,
       the potential risks are low and overall, the potential risk at AA-O-1-16 is higher.
Highlighting indicates an exceedance of a total cancer risk level of 1E-4.

Sites

          R   (c)Q South - Small PondQ South - Large Pond SQ South
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TABLE 6-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 4.22E+00 5.01E-01 7.35E+01 1.55E+01 NCOPC NCOPC 5.44E-01 4.00E-02 1.22E+00 5.52E-02 1.02E+00 6.01E-02
Soil/Waste to Outdoor Air (inh) (a,b) 8.42E+00 2.41E+00 6.49E+00 2.46E+00 NCOPC NCOPC 8.29E-01 2.31E-01 3.49E-01 4.43E-02 2.96E-01 3.64E-02
Groundwater/Leachate to Outdoor Air (inh) 2.39E+00 1.49E+00 5.50E-02 3.44E-02 NCOPC NCOPC NCOPC NCOPC 1.53E-03 9.57E-04 7.52E-02 1.31E-02

Total Potential Hazard Index: 1.50E+01 4.40E+00 8.00E+01 1.80E+01 -- -- 1.37E+00 2.71E-01 1.57E+00 1.00E-01 1.39E+00 1.10E-01

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 2.86E+00 9.18E-02 4.35E+01 1.74E+00 4.48E-04 1.69E-05 1.50E+00 4.57E-02 3.19E-01 8.31E-03 2.53E+00 4.75E-02
Soil/Waste to Outdoor Air (inh) (a,b) 5.81E+00 4.09E-01 3.63E+00 3.46E-01 NCOPC NCOPC 1.48E+00 8.86E-02 1.94E-01 6.33E-03 4.34E-01 1.33E-02
Groundwater (ing/derm) (c) 6.62E-03 3.31E-03 2.63E+00 1.32E+00 NCOPC NCOPC NCOPC NCOPC 7.61E-03 3.81E-03 8.01E+00 2.57E+00
Groundwater/Leachate to Trench Air (inh) (d) (d) 9.40E-02 2.82E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.22E-01 7.62E-02
Total Potential Hazard Index: 8.67E+00 5.04E-01 4.99E+01 3.43E+00 4.48E-04 1.69E-05 2.98E+00 1.34E-01 5.21E-01 1.85E-02 1.13E+01 2.71E+00

Trespassing Teenager (TT)

Surface Soil (ing/derm) 6.38E-01 8.78E-02 9.79E+00 2.76E+00 NCOPC NCOPC 6.89E-02 7.15E-03 1.88E-01 9.66E-03 1.53E-01 1.06E-02

Soil/Waste to Outdoor Air (inh) (a,b) 4.85E-01 4.90E-02 3.74E-01 5.00E-02 NCOPC NCOPC 4.77E-02 4.71E-03 2.01E-02 9.00E-04 1.70E-02 7.40E-04
Groundwater/Leachate to Outdoor Air (inh) 9.12E-02 3.80E-02 2.10E-03 8.76E-04 NCOPC NCOPC NCOPC NCOPC 5.85E-05 2.44E-05 2.88E-03 6.33E-04
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Hazard Index: 1.21E+00 1.75E-01 1.02E+01 2.82E+00 -- -- 1.17E-01 1.19E-02 2.08E-01 1.06E-02 1.73E-01 1.19E-02

Recreational Fisher (RF)
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- -- -- -- -- -- -- -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA

tal (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure
NA - Not Applicable. 
NC - Not Calculated. 
NCOPC - No constituents of potential concern were identified for this pathway
RME - Reasonable Maximum Exposure
(a) Outdoor air for non-volatile constituents is modeled from surface soil
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste)
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential hazard is shown here (in Site O, AA-O-1-1
     for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater and
     leachate, and in Site R, Leach-R-1 for all receptors/pathways
(d) The highest potential hazard in Site O was calculated for well AA-O-16. No COPCs
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however
      the potential hazard is low and overall, the potential hazard at AA-O-1-16 is higher
Highlighting indicates that total Hazard index is above one for at least one target organ.  
Hazard indices that are greater than one on a total basis but are below one on a target organ basis are not highlighted.

Q NorthQ Central P

Sites

O SouthO (c) O North
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TABLE 6-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 6.04E+00 1.99E-01 NA NA NA NA NCOPC NCOPC 6.60E+01 6.43E+00
Soil/Waste to Outdoor Air (inh) (a,b) 6.69E-01 7.32E-02 NA NA NA NA 1.34E+01 4.51E+00 4.54E+00 1.79E+00
Groundwater/Leachate to Outdoor Air (inh) 1.52E-03 1.33E-02 NA NA NA NA 4.67E+03 2.01E+02 2.15E-04 1.35E-04

Total Potential Hazard Index: 6.71E+00 2.86E-01 -- -- -- -- 4.68E+03 2.05E+02 7.05E+01 8.22E+00

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 1.78E+00 4.72E-02 NA NA NA NA 1.82E+00 7.32E-02 1.13E+01 2.05E-01
Soil/Waste to Outdoor Air (inh) (a,b) 1.83E+00 2.16E-01 NA NA NA NA 2.02E+01 1.75E+00 2.68E+00 2.72E-01
Groundwater (ing/derm) 2.33E-03 1.16E-03 NA NA NA NA 7.80E+03 2.01E+03 4.48E-03 2.24E-03
Groundwater/Leachate to Outdoor Air (inh) NCOPC NCOPC NA NA NA NA 2.73E+03 2.06E+02 NCOPC NCOPC
Total Potential Hazard Index: 3.62E+00 2.65E-01 -- -- -- -- 1.05E+04 2.22E+03 1.40E+01 4.80E-01

Trespassing Teenager (TT)

Surface Soil (ing/derm) 9.84E-01 3.48E-02 NA NA NA NA NCOPC NCOPC 7.82E+00 1.16E+00

Soil/Waste to Outdoor Air (inh) (a,b) 3.84E-02 1.49E-03 NA NA NA NA 7.73E-01 9.17E-02 2.62E-01 3.63E-02
Groundwater/Leachate to Outdoor Air (inh) 5.82E-05 3.39E-04 NA NA NA NA 1.78E+02 5.11E+00 8.23E-06 3.43E-06
Surface Water (ing/derm) NA NA 2.13E-03 4.96E-04 NC NC NA NA NA NA
Sediment (ing/derm) NA NA 3.19E-01 3.87E-02 1.81E-01 4.20E-02 NA NA NA NA

Total Potential Hazard Index: 1.02E+00 3.66E-02 3.21E-01 3.92E-02 1.81E-01 4.20E-02 1.79E+02 5.20E+00 8.08E+00 1.20E+00

Recreational Fisher (RF)
Surface Water (ing/derm) NA NA 3.12E-03 1.77E-04 NC NC NA NA NA NA
Sediment (ing/derm) NA NA 5.70E-01 1.89E-02 3.24E-01 2.05E-02 NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- 5.73E-01 1.90E-02 3.24E-01 2.05E-02 -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA 2.31E+01 2.89E+00 NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA 5.98E+01 7.48E+00 NA NA NA NA NA NA

Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- 2.43E+01 2.93E+00 -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- 6.04E+01 7.50E+00 -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure
NA - Not Applicable. 
NC - Not Calculated. 
NCOPC - No constituents of potential concern were identified for this pathway
RME - Reasonable Maximum Exposure
(a) Outdoor air for non-volatile constituents is modeled from surface soil
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste)
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential hazard is shown here (in Site O, AA-O-1-1
     for construction worker shallow groundwater/leachate, and AA-Clay-22 for industrial worker and teenager inhalation of mid/shallow groundwater and
     leachate, and in Site R, Leach-R-1 for all receptors/pathways
(d) The highest potential hazard in Site O was calculated for well AA-O-16. No COPCs
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however
      the potential hazard is low and overall, the potential hazard at AA-O-1-16 is higher
Highlighting indicates that total Hazard index is above one for at least one target organ.  
Hazard indices that are greater than one on a total basis but are below one on a target organ basis are not highlighted.

Q South           R   (c)

Sites

SQ South - Large Pond Q South - Small Pond
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS AND HAZARD INDICES FOR ALL RECEPTORS - MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE

Trespassing Teenager (TT)
Surface Water (ing/derm) 5.48E-09 1.71E-09 1.24E-03 4.65E-04
Sediment (ing/derm) 3.56E-08 1.30E-08 5.03E-04 1.84E-04

Total 4.10E-08 1.47E-08 1.75E-03 6.49E-04

Recreational Fisher (RF)
Surface Water (ing/derm) 2.23E-08 4.97E-10 1.81E-03 1.66E-04
Sediment (ing/derm) 1.61E-07 4.91E-09 8.35E-04 8.49E-05
Fish Fillet, Buffalo FIllet (ing) - PDA 3.70E-06 1.61E-07 5.76E-02 8.33E-03
Fish Fillet, Buffalo FIllet (ing) - UDA 3.91E-05 1.47E-06 5.27E-01 6.59E-02
Fish Fillet, Buffalo FIllet (ing) - DDA 5.11E-06 1.92E-07 7.95E-02 9.94E-03

Total - PDA: 3.89E-06 1.66E-07 6.02E-02 8.59E-03
Total - UDA: 3.93E-05 1.47E-06 5.30E-01 6.61E-02
Total - DDA: 5.30E-06 1.97E-07 8.22E-02 1.02E-02

Notes:
DDA - Downstream Discharge Area (Mississippi River). 
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Maximum Likely Exposure.
PDA - Plume Discharge Area (Mississippi River).
RME - Reasonable Maximum Exposure.
UDA - Upstream Discharge Area (Mississippi River). 

Mississippi River - Potential Carcinogenic Risk Mississippi River - Potential Hazard Indices
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS AND HAZARD INDICES FOR ALL RECEPTORS - SEEPS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE

Trespassing Teenager (TT)
Seep Water (ing/derm) 3.37E-05 1.81E-05 1.53E+00 8.01E-01 3.11E-06 1.68E-06 1.58E-01 8.50E-02

Total 3.37E-05 1.81E-05 1.53E+00 8.01E-01 3.11E-06 1.68E-06 1.58E-01 8.50E-02

Recreational Fisher (RF)
Seep Water (ing/derm) 1.31E-04 5.34E-06 2.19E+00 2.89E-01 1.26E-05 4.88E-07 2.31E-01 3.04E-02

Total 1.31E-04 5.34E-06 2.19E+00 2.89E-01 1.26E-05 4.88E-07 2.31E-01 3.04E-02

Notes:
derm - dermal contact.
ing - ingestion.
MLE - Maximum Likely Exposure.
RME - Reasonable Maximum Exposure.
Highlighting indicates an exceedance of a total cancer risk level of 1E-4 or that total Hazard index is above one for at least one target organ.  

Site Q Central Seep  Site R Seep
Potential Carcinogenic Risk Potential Hazard Indices Potential Carcinogenic Risk Potential Hazard Indices
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TABLE 6-5
SUMMARY OF CONSITUENTS OF CONCERN (COCs) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Receptor Medium Pathway COC RME MLE RME HQ MLE HQ Endpoint

O Outdoor Industrial Worker Surface Soil Ingestion/Dermal Dioxin TEQ-HH 1.88E-04 NCOC 3.51E+00 NCOC Developmental
Clayton Chemical (c) Outdoor Industrial Worker Mid Groundwater (AA-CLAY-2-22) Inhalation Benzene 9.95E-05 NCOC 1.87E+00 1.17E+00 Immune

O North Outdoor Industrial Worker Surface Soil Ingestion/Dermal PCBs, Total 6.61E-04 NCOC 4.63E+01 9.00E+00 Eye, Nails, Immune
O North Outdoor Industrial Worker Surface Soil Ingestion/Dermal Dioxin TEQ-HH 1.43E-03 9.75E-05 2.67E+01 6.50E+00 Developmental

Q Central Outdoor Industrial Worker Surface Soil Ingestion/Dermal Dioxin TEQ-HH NCOC NCOC 1.08E+00 NCOC Developmental

Q South Outdoor Industrial Worker Surface Soil Ingestion/Dermal Dioxin TEQ-HH 1.03E-04 NCOC 1.92E+00 NCOC Developmental
Q South Outdoor Industrial Worker Surface Soil Ingestion/Dermal Cadmium NC NCOC 3.43E+00 NCOC Kidney

R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation 1,2-Dichloroethane 3.99E-03 5.15E-05 NCOC NCOC Liver
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation 1,2-Dichloroethene (total) NC NCOC 1.02E+01 NCOC Liver, Respiratory
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Benzene 2.24E-03 NCOC 4.22E+01 1.83E+00 Immune
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Chlorobenzene NC NCOC 8.30E+00 3.56E-01 Kidney, Liver
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Chloroform 1.70E-03 NCOC 6.89E-01 NCOC Gastrointestinal, Kidney, Developmental
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Chloromethane NC NCOC 3.30E+00 NCOC Brain
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Tetrachloroethene 3.31E-01 3.96E-03 4.41E+03 1.89E+02 Kidney, Liver
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Toluene NC NCOC 3.53E+00 NCOC Nervous system
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Trichloroethene 7.82E-02 9.41E-04 1.82E+02 7.84E+00 Nervous system, Eye
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation Xylenes, Total NC NCOC 8.92E+00 NCOC Nervous system
R Outdoor Industrial Worker Leachate (Leach-R-1) Inhalation 1,4-Dichlorobenzene 4.53E-05 NCOC NCOC NCOC Liver

S Outdoor Industrial Worker Surface Soil Ingestion/Dermal PCBs, Total 9.40E-04 NCOC 6.58E+01 6.40E+00 Eye, Nails, Immune

O Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 1.75E+00 NCOC Eye, Nails, Immune

O North Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 3.28E+01 1.16E+00 Eye, Nails, Immune
O North Construction Worker Combined Soil Ingestion/Dermal Dioxin TEQ-HH 3.97E-04 NCOC 9.26E+00 NCOC Immune
O North Construction Worker Leachate (Leach-O-1) Ingestion/Dermal PCBs, Total NCOC NCOC 2.37E+00 1.19E+00 Eye, Nails, Immune

P Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 1.32E+00 NCOC Eye, Nails, Immune

Q North Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 1.60E+00 NCOC Eye, Nails, Immune
Q North Construction Worker Combined Soil Ingestion/Dermal Dioxin TEQ-HH NCOC NCOC 7.00E-01 NCOC Immune
Q North Construction Worker Leachate (Leach Q-1) Ingestion/Dermal 2,4-Dichlorophenol NC NC 4.24E+00 1.73E+00 Nervous System
Q North Construction Worker Leachate (Leach Q-1) Ingestion/Dermal Pentachlorophenol NCOC NCOC 4.84E-01 NCOC Kidney, Liver
Q North Construction Worker Leachate (Leach Q-1) Ingestion/Dermal PCBs, Total NCOC NCOC 2.07E+00 NCOC Eye, Nails, Immune
Q North Construction Worker Leachate (Leach Q-1) Ingestion Lead
Q North Construction Worker Combined Soil Ingestion Lead

Q South Construction Worker Combined Soil Ingestion/Dermal Cadmium NC NCOC 1.42E+00 NCOC Kidney
Q South Construction Worker Combined Soil Inhalation Cadmium NCOC NCOC 1.20E+00 NCOC Kidney, Respiratory

R Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 1.03E+00 NCOC Eye, Nails, Immune
R Construction Worker Combined Soil Inhalation Tetrachloroethene (b) 5.08E-05 NCOC 1.69E+01 1.49E+00 Kidney, Liver
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal 1,2-Dichloroethane 2.94E-05 NCOC NCOC NCOC Kidney
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Benzene NCOC NCOC 3.91E+00 NCOC Immune
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Chloroform NC NCOC 5.87E-01 NCOC Liver, Hematological
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Tetrachloroethene 6.12E-02 7.66E-03 7.94E+01 9.93E+00 Liver, Body weight
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Toluene NC NCOC 1.50E+00 NCOC Kidney
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Trichloroethene 4.98E-04 6.25E-05 NC NC --
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal 2,4-Dichlorophenol NC NCOC 5.74E-01 NCOC Nervous System
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal 2-Methylnaphthalene NC NCOC 1.06E+00 NCOC Respiratory
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal 4-Chloroaniline NCOC NCOC 2.02E+00 NCOC Spleen
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Benzo(a)pyrene 7.71E-05 3.86E-05 NC NC --
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Benzo(b)fluoranthene 6.20E-04 3.10E-04 NC NC --
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Benzo(k)fluoranthene 5.71E-05 NCOC NC NCOC --
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Dibenzo(a,h)anthracene 1.26E-04 6.31E-05 NC NC --
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal 4,4'-DDT NCOC NCOC 3.56E+00 1.12E+00 Liver
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal MCPA NC NC 1.58E+02 7.90E+01 Kidney, Liver

Non-Cancer HazardCancer Potential Risk

Predicted blood lead concentration exceeds 10 ug/dl
Predicted 95th percentile blood lead concentration exceeds 10 ug/dl
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TABLE 6-5
SUMMARY OF CONSITUENTS OF CONCERN (COCs) (a)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Receptor Medium Pathway COC RME MLE RME HQ MLE HQ Endpoint
Non-Cancer HazardCancer Potential Risk

R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal PCBs, Total 1.29E-02 3.29E-03 7.54E+03 1.92E+03 Eye, Nails, Immune
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Dioxin TEQ-HH 2.27E-05 NCOC 5.29E-01 NCOC Immune
R Construction Worker Leachate (Leach-R-1) Ingestion/Dermal Manganese NC NCOC 3.57E-01 NCOC Nervous System
R Construction Worker Leachate (Leach-R-1) Inhalation 1,2-Dichloroethane 1.11E-03 8.97E-05 1.22E+00 NCOC Liver
R Construction Worker Leachate (Leach-R-1) Inhalation 1,2-Dichloroethene (total) NC NCOC 2.75E+00 NCOC Liver
R Construction Worker Leachate (Leach-R-1) Inhalation Benzene 1.57E-04 NCOC 2.47E+01 1.88E+00 Immune
R Construction Worker Leachate (Leach-R-1) Inhalation Chlorobenzene NC NCOC 2.77E+00 NCOC Kidney, Liver
R Construction Worker Leachate (Leach-R-1) Inhalation Chloroform 1.56E-04 NCOC 1.58E+00 NCOC Gastrointestinal, Kidney, Developmental
R Construction Worker Leachate (Leach-R-1) Inhalation Tetrachloroethene 7.48E-03 5.62E-04 2.49E+03 1.87E+02 Kidney, Liver
R Construction Worker Leachate (Leach-R-1) Inhalation Toluene NC NCOC 4.62E+00 NCOC Nervous system
R Construction Worker Leachate (Leach-R-1) Inhalation Trichloroethene 3.21E-03 2.42E-04 1.87E+02 1.41E+01 Nervous system, Eye
R Construction Worker Leachate (Leach-R-1) Inhalation Xylenes, Total NC NC 5.14E+00 5.15E-01 Nervous system
R Construction Worker Leachate (Leach-R-1) Inhalation 1,2,4-Trichlorobenzene NC NCOC 8.64E-01 NCOC Kidney
R Construction Worker Leachate (Leach-R-1) Inhalation 2-Methylnaphthalene NC NCOC 2.11E+00 NCOC Nasal
R Construction Worker Leachate (Leach-R-1) Inhalation Naphthalene NC NCOC 6.96E-01 NCOC Nasal

S Construction Worker Combined Soil Ingestion/Dermal PCBs, Total NCOC NCOC 1.09E+01 NCOC Eye, Nails, Immune

O North Trespassing Teenager Surface Soil Ingestion/Dermal PCBs, Total NCOC NCOC 5.48E+00 1.62E+00 Eye, Nails, Immune
O North Trespassing Teenager Surface Soil Ingestion/Dermal Dioxin TEQ-HH 9.94E-05 NCOC 4.22E+00 1.13E+00 Developmental

Q South - Small Pond Trespassing Teenager Surface Water Ingestion/Dermal Benzo(a)pyrene 2.10E-04 NCOC NC NCOC --

R Trespassing Teenager Leachate (Leach-R-1) Inhalation 1,2-Dichloroethane 6.70E-05 NCOC NCOC NCOC Liver
R Trespassing Teenager Leachate (Leach-R-1) Inhalation Benzene NCOC NCOC 1.61E+00 NCOC Immune
R Trespassing Teenager Leachate (Leach-R-1) Inhalation Tetrachloroethene 5.56E-03 1.59E-04 1.69E+02 4.81E+00 Kidney, Liver
R Trespassing Teenager Leachate (Leach-R-1) Inhalation Trichloroethene 1.31E-03 NCOC 6.97E+00 NCOC Nervous system, Eye

S Trespassing Teenager Surface Soil Ingestion/Dermal PCBs, Total NCOC NCOC 7.79E+00 1.15E+00 Eye, Nails, Immune

Q South - Large Pond Recreational Fisher Fish Fillet (Black Bullhead) Ingestion Dieldrin 7.84E-05 NCOC NCOC NCOC Liver
Q South - Large Pond Recreational Fisher Fish Fillet (Black Bullhead) Ingestion PCBs, Total 3.79E-04 NCOC 2.21E+01 2.76E+00 Eye, Nails, Immune
Q South - Large Pond Recreational Fisher Fish Fillet (Carp) Ingestion Benzo(a)pyrene 6.44E-05 NCOC NC NCOC --
Q South - Large Pond Recreational Fisher Fish Fillet (Carp) Ingestion Dieldrin 1.49E-04 NCOC NCOC NCOC Liver
Q South - Large Pond Recreational Fisher Fish Fillet (Carp) Ingestion PCBs, Total 9.82E-04 NCOC 5.73E+01 7.16E+00 Eye, Nails, Immune
Q South - Large Pond Recreational Fisher Fish Fillet (Carp) Ingestion Dioxin TEQ-HH 1.12E-04 NCOC 1.75E+00 NCOC Developmental
Q South - Large Pond Recreational Fisher Fish Fillet (Carp) Ingestion Arsenic 6.02E-05 NCOC NCOC NCOC Skin, Vascular

Q South - Small Pond Recreational Fisher Surface Water Ingestion/Dermal Benzo(a)pyrene 2.72E-04 NCOC NC NCOC --

Notes:
Combined soil - Surface soil, Subsurface soil, Waste.
Endpoint - Identified endpoint for noncancer effects.  See Tables 4-1 and 4-2 for oral endpoints (chronic and subchronic) and Tables 4-3 and 4-4 for inhalation endpoints (chronic and subchronic). 
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NA - Not applicable.
NCOC - Not a constituent of concern via this pathway.
NC - Not Calculated.  No Dose-Response value for this pathway.
PCBs - Polychlorinated Biphenyls.
RME - Reasonable Maximum Exposure.
Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). 
(a) - Only constituents driving a risk exceedance are presented on this table. Detailed site-specific modeling was completed for the soil-to-outdoor air (volatilization) pathway in Appendix P.  Table 6-10  presents the 
        risk estimates based on the initial and the detailed modeling.  Constituents which do not significantly contribute to risk exceedances based on the detailed modeling are not included in this table.  
        Appendix Q presents a re-evaluation of the seeps using a more realistic exposure scenario.  Potential risks/hazards are below the benchmarks. 
(b) - Hazard index under RME scenario for the detailed modeling is above one; the MLE hazard index is below one based on detailed site-specific modeling.  See Table 6-10.
(c) - Concentrations in this well are not attributable to Site O.  See Section 7.1.1 for details.
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TABLE 6-6
BENZENE UNCERTAINTY EVALUATION - OUTDOOR INDUSTRIAL WORKER - REASONABLE MAXIMUM EXPOSURE SCENARIO
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Medium Low (b) Midpoint (c) High (d)

O Combined Soil/Waste 2.95E-05 6.65E-05 1.04E-04
O - AA-CLAY-2-22 Shallow/Mid Groundwater 4.42E-05 9.95E-05 1.55E-04
O- GM-19A Shallow/Mid Groundwater 5.28E-09 1.19E-08 1.85E-08
O - SA2-MW-4-S Shallow/Mid Groundwater 3.40E-06 7.66E-06 1.19E-05
O - SA-O-3 Shallow/Mid Groundwater 8.04E-09 1.81E-08 2.82E-08
O North Combined Soil/Waste 7.14E-06 1.61E-05 2.50E-05
O North - LEACH-0-1 Leachate 6.95E-07 1.57E-06 2.44E-06
P Combined Soil 2.49E-07 5.61E-07 8.73E-07
Q Central - SA-Q-6 Shallow/Mid Groundwater 2.66E-08 6.00E-08 9.34E-08
Q North Combined Soil/Waste 5.46E-07 1.23E-06 1.92E-06
Q North - LEACH-Q-1 Leachate 3.58E-07 8.06E-07 1.25E-06
Q North - SA-Q-1 Shallow/Mid Groundwater 7.01E-07 1.58E-06 2.46E-06
Q South  Combined Soil/Waste 5.95E-08 1.34E-07 2.08E-07
Q South - AA-Q-6-24 Shallow/Mid Groundwater 2.39E-08 5.38E-08 8.37E-08
R Combined Soil/Waste 1.76E-05 3.98E-05 6.19E-05
R - AA-R-1-28 Shallow/Mid Groundwater 7.71E-08 1.74E-07 2.70E-07
R - B-22A Shallow/Mid Groundwater 1.09E-08 2.46E-08 3.83E-08
R - B-24A Shallow/Mid Groundwater 2.48E-07 5.59E-07 8.70E-07
R - B-28A Shallow/Mid Groundwater 2.60E-08 5.85E-08 9.10E-08
R - LEACH-R-1 Leachate 9.94E-04 2.24E-03 3.49E-03
S Combined Soil/Waste 1.22E-06 2.74E-06 4.26E-06
S - SA-S-1 Shallow/Mid Groundwater 4.98E-09 1.12E-08 1.75E-08

Notes:
CSF - Cancer Slope Factor.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).

(a) Receptor is potentially exposed to benzene via inhalation of ambient air from combined soil/waste and shallow/mid groundwater. 
       IRIS provides a range of oral CSFs for benzene of 0.015 to 0.055 (mg/kg-day)-1, with a midpoint of 0.0335 (mg/kg-day)-1.  
       IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.8E-06 m3/ug, equivalent to a CSF range 
       of 0.0077 to  0.027 (mg/kg-day)-1, with a mid point of 0.01735 (mg/kg-day)-1

       IRIS states that each value within the range has equal scientific plausibility.
(b) Calculated based on ratio of the low end of the range inhalation CSF to the midpoint of the range:  (0.0077/0.01735).
(c) Risk calculations shown in Tables 6-1RME to 6-17RME.
(d) Calculated based on ratio of the high end of the range inhalation CSF to the midpoint of the range:  (0.027/0.01735).
Exceeds a cancer risk level of 1.00E-4.

Range of Inhalation Cancer Slope Factors (a)
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TABLE 6-7
BENZENE UNCERTAINTY EVALUATION - CONSTRUCTION WORKER - REASONABLE MAXIMUM EXPOSURE SCENARIO
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Medium Oral (b) Inhalation (c) Total Oral Inhalation Total Oral (e) Inhalation (f) Total

O Combined Soil/Waste 2.24E-08 2.57E-06 2.59E-06 5.00E-08 5.78E-06 5.83E-06 8.21E-08 9.00E-06 9.08E-06
O - GM-19A Shallow Groundwater 4.36E-11 3.03E-10 3.46E-10 9.73E-11 6.82E-10 7.79E-10 1.60E-10 1.06E-09 1.22E-09
O - SA2-MW-4-S Shallow Groundwater 3.02E-08 2.10E-07 2.40E-07 6.74E-08 4.72E-07 5.40E-07 1.11E-07 7.35E-07 8.46E-07

O North Combined Soil/Waste 7.64E-09 6.10E-07 6.17E-07 1.71E-08 1.37E-06 1.39E-06 2.80E-08 2.14E-06 2.17E-06
O North - LEACH-0-1 Leachate 6.31E-09 4.38E-08 5.01E-08 1.41E-08 9.88E-08 1.13E-07 2.31E-08 1.54E-07 1.77E-07

P Combined Soil 1.85E-10 2.17E-08 2.18E-08 4.13E-10 4.88E-08 4.92E-08 6.79E-10 7.59E-08 7.66E-08

Q North Combined Soil/Waste 3.80E-10 4.77E-08 4.81E-08 8.48E-10 1.07E-07 1.08E-07 1.39E-09 1.67E-07 1.69E-07
Q North - LEACH-Q-1 Leachate 3.50E-09 2.43E-08 2.78E-08 7.81E-09 5.47E-08 6.26E-08 1.28E-08 8.52E-08 9.80E-08

Q South  Combined Soil/Waste 3.85E-11 5.21E-09 5.24E-09 8.60E-11 1.17E-08 1.18E-08 1.41E-10 1.83E-08 1.84E-08

R Combined Soil/Waste 1.29E-08 1.54E-06 1.55E-06 2.88E-08 3.46E-06 3.49E-06 4.73E-08 5.39E-06 5.44E-06
R - B-24A Shallow Groundwater 5.69E-09 3.95E-08 4.52E-08 1.27E-08 8.91E-08 1.02E-07 2.09E-08 1.39E-07 1.60E-07
R - LEACH-R-1 Leachate 1.01E-05 6.99E-05 7.99E-05 2.25E-05 1.57E-04 1.80E-04 3.69E-05 2.45E-04 2.82E-04

S Combined Soil/Waste 1.62E-09 1.02E-07 1.04E-07 3.61E-09 2.31E-07 2.34E-07 5.93E-09 3.59E-07 3.65E-07

Notes:
COPC - Constituent of Potential Concern.
CSF - Cancer Slope Factor.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).
(a)  Receptor is potentially exposed to benzene via ingestion, dermal contact, and inhalation from combined soil/waste and from shallow groundwater/leachate.  
       Only Sites/Media where benzene was identified as a COPC are listed.
       IRIS provides a range of oral CSFs for benzene of 0.015 to 0.055 (mg/kg-day)-1, with a midpoint of 0.0335 (mg/kg-day)-1.  
       IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.8E-06 m3/ug, equivalent to a CSF range 
       of 0.0077 to  0.027 (mg/kg-day)-1, with a mid point of 0.01735 (mg/kg-day)-1

       The oral CSF is also used to estimate potential risk from dermal exposure to groundwater.
       IRIS states that each value within the range has equal scientific plausibility for both oral and inhalation exposures..
(b) Calculated based on ratio of the low end of the range oral CSF to the midpoint of the range:  (0.015/0.0335).
(c) Calculated based on ratio of the low end of the range inhalation CSF to the midpoint of the range:  (0.0077/0.01735).
(d) Risk calculations shown in Tables 6-17RME to 6-29RME.
(e) Calculated based on ratio of the high end of the range oral CSF to the midpoint of the range:  (0.055/0.0335).
(f) Calculated based on ratio of the high end of the range inhalation CSF to the midpoint of the range:  (0.027/0.01735).
Exceeds a cancer risk level of 1.00E-4.

Range of Oral and Inhalation Cancer Slope Factor (a)
High Midpoint (d)Low
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TABLE 6-8
BENZENE UNCERTAINTY EVALUATION - TRESPASSING TEENAGER - REASONABLE MAXIMUM EXPOSURE SCENARIO
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Medium Low (b) Midpoint (c) High (d)

O Combined Soil/Waste 7.49E-07 1.69E-06 2.62E-06
O - AA-CLAY-2-22 Shallow/Mid Groundwater 7.43E-07 1.67E-06 2.60E-06
O- GM-19A Shallow/Mid Groundwater 8.88E-11 2.00E-10 3.11E-10
O - SA2-MW-4-S Shallow/Mid Groundwater 5.72E-08 1.29E-07 2.01E-07
O - SA-O-3 Shallow/Mid Groundwater 1.35E-10 3.05E-10 4.74E-10
O North Combined Soil/Waste 1.81E-07 4.08E-07 6.35E-07
O North - LEACH-0-1 Leachate 1.17E-08 2.63E-08 4.10E-08
P Combined Soil 6.31E-09 1.42E-08 2.21E-08
Q Central - SA-Q-6 Shallow/Mid Groundwater 4.48E-10 1.01E-09 1.57E-09
Q North Combined Soil/Waste 1.38E-08 3.12E-08 4.85E-08
Q North - LEACH-Q-1 Leachate 6.01E-09 1.36E-08 2.11E-08
Q North - SA-Q-1 Shallow/Mid Groundwater 1.18E-08 2.66E-08 4.13E-08
Q South  Combined Soil/Waste 1.51E-09 3.40E-09 5.28E-09
Q South - AA-Q-6-24 Shallow/Mid Groundwater 4.01E-10 9.05E-10 1.41E-09
R Combined Soil/Waste 4.47E-07 1.01E-06 1.57E-06
R - AA-R-1-28 Shallow/Mid Groundwater 1.30E-09 2.92E-09 4.55E-09
R - B-22A Shallow/Mid Groundwater 1.84E-10 4.14E-10 6.45E-10
R - B-24A Shallow/Mid Groundwater 4.17E-09 9.40E-09 1.46E-08
R - B-28A Shallow/Mid Groundwater 4.37E-10 9.84E-10 1.53E-09
R - LEACH-R-1 Leachate 1.67E-05 3.77E-05 5.86E-05
S Combined Soil/Waste 3.08E-08 6.94E-08 1.08E-07
S - SA-S-1 Shallow/Mid Groundwater 8.38E-11 1.89E-10 2.94E-10

Range of Inhalation Cancer Slope Factors (a)
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TABLE 6-8
BENZENE UNCERTAINTY EVALUATION - TRESPASSING TEENAGER - REASONABLE MAXIMUM EXPOSURE SCENARIO
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Medium Low (e) Midpoint (c) High (f)

R Seep Water 6.41E-08 1.43E-07 2.35E-07

Notes:
CSF - Cancer Slope Factor.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).

(a) Receptor is potentially exposed to benzene via inhalation of ambient air from combined soil/waste and shallow/mid groundwater. 

       Receptor is also potentially exposed to benzene in seep water in Site R via ingestion and dermal contact.  
       IRIS provides a range of oral CSFs for benzene of 0.015 to 0.055 (mg/kg-day)-1, with a midpoint of 0.0335 (mg/kg-day)-1.  
       IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.8E-06 m3/ug, equivalent to a CSF range 
       of 0.0077 to  0.027 (mg/kg-day)-1, with a mid point of 0.01735 (mg/kg-day)-1

       The oral CSF is also used to estimate potential risk from dermal exposure to seep water
       IRIS states that each value within the range has equal scientific plausibility for both oral and inhalation exposures..
(b) Calculated based on ratio of the low end of the range inhalation CSF to the midpoint of the range:  (0.0077/0.01735).
(c) Risk calculations shown in Tables 6-30RME to 6-49RME.
(d) Calculated based on ratio of the high end of the range inhalation CSF to the midpoint of the range:  (0.027/0.01735).
(e) Calculated based on ratio of the low end of the range oral CSF to the midpoint of the range:  (0.015/0.0335).
(f) Calculated based on ratio of the high end of the range oral CSF to the midpoint of the range:  (0.055/0.0335).
Exceeds a cancer risk level of 1.00E-4.

Range of Oral Cancer Slope Factors (a)
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TABLE 6-9
BENZENE UNCERTAINTY EVALUATION - RECREATIONAL FISHER - REASONABLE MAXIMUM EXPOSURE SCENARIO
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Medium Low (b) Midpoint (c) High (d)

R Seep Water 2.55E-07 5.69E-07 9.35E-07

Notes:
CSF - Cancer Slope Factor.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA, 2008).

(a) Receptor is potentially exposed to benzene seep water in Site R via ingestion and dermal contact.
       IRIS provides a range of oral CSFs for benzene of 0.015 to 0.055 (mg/kg-day)-1, with a midpoint of 0.0335 (mg/kg-day)-1.  

       The oral CSF is also used to estimate potential risk from dermal exposure to seep water
       IRIS states that each value within the range has equal scientific plausibility.
(b) Calculated based on ratio of the low end of the range oral CSF to the midpoint of the range:  (0.015/0.0335).
(c) Risk calculations shown in Table 6-57RME.
(e) Calculated based on ratio of the high end of the range oral CSF to the midpoint of the range:  (0.055/0.0335).
Exceeds a cancer risk level of 1.00E-4.

Range of Oral Cancer Slope Factors (a)
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TABLE 6-10
SUMMARY OF POTENTIAL RISK ESTIMATES AND HAZARD QUOTIENTS BASED ON DETAILED SITE-SPECIFIC MODELING FOR THE SOIL-TO-OUTDOOR AIR PATHWAY
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Cancer Potential Risk Non-cancer Hazard Cancer Potential Risk
Site Receptor Medium Pathway Constituent RME RME HQ RME RME HQ Endpoint

O Outdoor Industrial Worker Combined Soil Inhalation Benzene 6.65E-05 1.25E+00 4.52E-10 8.52E-06 Immune
O Outdoor Industrial Worker Combined Soil Inhalation Xylenes, Total NC 6.41E+00 NC 6.56E-05 Nervous system
O North Outdoor Industrial Worker Combined Soil Inhalation Xylenes, Total NC 3.16E+00 NC 3.53E-05 Nervous system
O North Outdoor Industrial Worker Combined Soil Inhalation 1,2,4-Trichlorobenzene NCOC 1.40E+00 NC 3.70E-05 Kidney
R Outdoor Industrial Worker Combined Soil Inhalation 1,2-Dichloroethane 5.46E-05 NCOC 1.58E-09 6.94E-08 Liver
R Outdoor Industrial Worker Combined Soil Inhalation Chlorobenzene NC 2.31E+00 NC 1.05E-04 Kidney, Liver
R Outdoor Industrial Worker Combined Soil Inhalation Tetrachloroethene 5.84E-04 7.78E+00 1.15E-08 1.53E-04 Kidney, Liver
R Outdoor Industrial Worker Combined Soil Inhalation Trichloroethene 2.73E-04 NCOC 5.41E-09 1.26E-05 Nervous system, Eye
R Outdoor Industrial Worker Combined Soil Inhalation 1,2,4-Trichlorobenzene NC 8.46E-01 NC 2.32E-05 Kidney
S Outdoor Industrial Worker Combined Soil Inhalation Chlorobenzene NC 1.39E+00 NC 1.11E-05 Kidney, Liver
S Outdoor Industrial Worker Combined Soil Inhalation Xylenes, Total NC 2.66E+00 NC 1.95E-05 Nervous system
S Outdoor Industrial Worker Combined Soil Inhalation 1,4-Dichlorobenzene 3.20E-05 NCOC 3.46E-10 1.06E-07 Liver

O Construction Worker Combined Soil Inhalation Benzene NCOC 9.08E-01 6.79E-09 1.07E-03 Immune
O Construction Worker Combined Soil Inhalation Xylenes, Total NC 4.64E+00 NC 8.37E-04 Nervous system
O North Construction Worker Combined Soil Inhalation Xylenes, Total NC 2.25E+00 NC 1.84E-03 Nervous system
P Construction Worker Combined Soil Inhalation Tetrachloroethene NCOC 1.11E+00 2.74E-08 9.14E-03 Kidney, Liver
R Construction Worker Combined Soil Inhalation Benzene NCOC 5.43E-01 4.02E-08 6.31E-03 Immune
R Construction Worker Combined Soil Inhalation Chlorobenzene NC 5.04E-01 NC 4.74E-04 Kidney, Liver
R Construction Worker Combined Soil Inhalation Tetrachloroethene 5.08E-05 1.69E+01 6.87E-06 2.29E+00 Kidney, Liver
R Construction Worker Combined Soil Inhalation Trichloroethene 2.38E-05 1.39E+00 2.72E-06 1.58E-01 Nervous system, Eye
S Construction Worker Combined Soil Inhalation Xylenes, Total NC 1.87E+00 NC 7.54E-04 Nervous system

R Trespassing Teenager Combined Soil Inhalation Tetrachloroethene NCOC 4.48E-01 4.13E-10 1.25E-05 Kidney, Liver

Notes:
Hazard quotient exceeds one.  Note that under the MLE scenario, the HQ is 0.2 and potential cancer risk is 6.0E-7.
Combined soil - Surface soil, Subsurface soil, Waste.
Endpoint - Identified endpoint for noncancer effects.  See Tables 4-3 and 4-4 for inhalation endpoints (chronic and subchronic). 
HQ - Hazard Quotient.
MLE - Most Likely Exposure Scenario.
NC - Not Calculated.  No Dose-Response value for this pathway.
RME - Reasonable Maximum Exposure Scenario.

Non-Cancer Hazard
Refined Model ResultsInitial Results
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Page 1 of 1TABLE 6-11
SUMMARY OF POTENTIAL CARCINOGENIC RISKS AND HAZARD INDICES FOR ALL RECEPTORS - SEEPS (REVISED EVALUATION)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE

Trespassing Teenager (TT)
Seep Water (derm) 1.04E-05 5.61E-06 4.74E-01 2.49E-01 9.00E-07 4.85E-07 4.67E-02 2.51E-02

Total 1.04E-05 5.61E-06 4.74E-01 2.49E-01 9.00E-07 4.85E-07 4.67E-02 2.51E-02

Recreational Fisher (RF)
Seep Water (derm) 4.02E-05 1.64E-06 6.70E-01 8.91E-02 3.47E-06 1.42E-07 6.60E-02 9.00E-03

Total 4.02E-05 1.64E-06 6.70E-01 8.91E-02 3.47E-06 1.42E-07 6.60E-02 9.00E-03

Notes:
derm - dermal contact.
MLE - Maximum Likely Exposure.
RME - Reasonable Maximum Exposure.

Site Q Central Seep  Site R Seep
Potential Carcinogenic Risk Potential Hazard Indices Potential Carcinogenic Risk Potential Hazard Indices
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS BASED ON DETAILED SITE-SPECIFIC MODELING FOR THE SOIL TO OUTDOOR AIR PATHWAY  - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

                                                       

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 2.00E-04 6.83E-06 2.12E-03 1.34E-04 NCOPC NCOPC 1.93E-05 3.46E-07 7.38E-05 9.01E-07 6.12E-05 9.35E-07
Soil/Waste to Outdoor Air (inh) (a,b,e) 7.23E-06 6.20E-06 6.39E-05 7.95E-06 NCOPC NCOPC 5.25E-05 3.52E-06 1.11E-06 9.90E-08 1.01E-05 3.18E-07
Groundwater/Leachate to Outdoor Air (inh) 1.16E-04 2.03E-05 1.57E-06 2.74E-07 NCOPC NCOPC NCOPC NCOPC 6.00E-08 1.05E-08 6.51E-06 3.39E-07

Total Potential Risk: 3.23E-04 3.33E-05 2.18E-03 1.42E-04 -- -- 7.18E-05 3.86E-06 7.50E-05 1.01E-06 7.78E-05 1.59E-06

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 3.71E-05 1.37E-06 4.67E-04 2.43E-05 2.30E-08 8.70E-10 5.73E-06 1.98E-07 5.55E-06 1.54E-07 3.43E-05 5.26E-07
Soil/Waste to Outdoor Air (inh) (a,b,f) 6.63E-07 4.93E-07 5.70E-06 6.89E-07 NCOPC NCOPC 1.29E-06 2.79E-07 1.25E-07 9.37E-09 9.33E-07 2.77E-08
Groundwater (ing/derm) 2.67E-06 1.34E-06 1.30E-05 6.52E-06 NCOPC NCOPC NCOPC NCOPC 6.75E-09 3.38E-09 4.87E-05 1.21E-05
Groundwater/Leachate to Trench Air (inh) (d) (d) 9.88E-08 2.96E-08 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 1.38E-06 3.52E-07

Total Potential Risk: 4.04E-05 3.20E-06 4.86E-04 3.15E-05 2.30E-08 8.70E-10 7.02E-06 4.77E-07 5.68E-06 1.67E-07 8.54E-05 1.30E-05

Trespassing Teenager (TT)
Surface Soil (ing/derm) 1.37E-05 1.87E-06 1.35E-04 3.70E-05 NCOPC NCOPC 1.41E-06 1.10E-07 5.15E-06 2.83E-07 4.23E-06 3.08E-07
Soil/Waste to Outdoor Air (inh) (a,b,g) 1.13E-05 2.18E-06 5.24E-05 2.14E-05 NCOPC NCOPC 1.33E-06 1.12E-07 2.96E-05 2.20E-06 1.45E-05 1.61E-06
Groundwater/Leachate to Outdoor Air (inh) 1.95E-06 8.12E-07 2.63E-08 1.10E-08 NCOPC NCOPC NA NA 1.01E-09 4.20E-10 1.09E-07 1.36E-08
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk: 2.69E-05 4.87E-06 1.88E-04 5.85E-05 -- -- 2.75E-06 2.22E-07 3.48E-05 2.48E-06 1.88E-05 1.93E-06

Recreational Fisher (RF)
Surface Water(ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- -- -- -- -- -- -- -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA

Total (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Notes:

derm - dermal contact.

ing - ingestion.

inh - inhalation.

MLE - Most Likely Exposure.

NA - Not Applicable.  Receptor is not assumed to be exposed via this exposure pathway.
NC - Not Calculated. No dose-response values available.

NCOPC - No constituents of potential concern were identified for this pathway.

RME - Reasonable Maximum Exposure.

(a) Outdoor air for non-volatile constituents is modeled from surface soil.

(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).  

(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential risk is shown here (in Site O, AA-O-1-16 

      for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater 

      and leachate, and in Site R, Leach-R-1 for all receptors/pathways.

(d) The highest potential risk in Site O was calculated for well AA-O-16. No COPCs

       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however,

       the potential risks are low and overall, the potential risk at AA-O-1-16 is higher.

(e) Detailed modeling for OW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes, 1,2,4-trichlorobenzene), Site R (1,2-dichloroethane, chlorobenzene, 

        tetrachloroethene, trichloroethene, 1,2,4-trichlorobenzene) and Site S (chlorobenzene, xylenes, 1,4-dichlorobenzene).  Because detailed modeling was not conducted for the MLE 

        scenario, in some cases MLE results are higher than RME results.

(f) Detailed modeling for CW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes), Site P (tetrachloroethene), Site R (benzene, chlorobenzene, tetrachloroethene, 

         trichloroethene), and Site S (xylenes).  Detailed modeling was conducted for MLE scenario for Site R (tetrachloroethene).  

(g) Detailed modeling for TT conducted for RME scenario for Site R (tetrachloroethene).

Highlighting indicates an exceedance of a total cancer risk level of 1E-4.

P Q North

Sites

O SouthO (c) O North Q Central
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS FOR ALL RECEPTORS BASED ON DETAILED SITE-SPECIFIC MODELING FOR THE SOIL TO OUTDOOR AIR PATHWAY  - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

                                                       

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 1.18E-04 1.36E-06 NA NA NA NA NCOPC NCOPC 1.01E-03 2.77E-05
Soil/Waste to Outdoor Air (inh) (a,b,e) 2.27E-06 9.04E-08 NA NA NA NA 7.28E-05 9.52E-05 1.96E-05 6.95E-06
Groundwater/Leachate to Outdoor Air (inh) 5.38E-08 1.31E-07 NA NA NA NA 4.17E-01 5.00E-03 1.12E-08 1.97E-09

Total Potential Risk: 1.20E-04 1.58E-06 -- -- -- -- 4.17E-01 5.10E-03 1.03E-03 3.47E-05

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 8.13E-06 1.37E-07 NA NA NA NA 7.46E-06 3.07E-07 3.82E-05 6.67E-07
Soil/Waste to Outdoor Air (inh) (a,b,f) 1.19E-06 9.44E-08 NA NA NA NA 1.73E-05 3.64E-06 4.40E-06 5.39E-07
Groundwater (ing/derm) 2.15E-08 1.08E-08 NA NA NA NA 7.56E-02 1.15E-02 4.94E-09 2.47E-09
Groundwater/Leachate to Trench Air (inh) NCOPC NCOPC NA NA NA NA 1.21E-02 9.19E-04 NCOPC NCOPC

Total Potential Risk: 9.34E-06 2.42E-07 -- -- -- -- 8.78E-02 1.24E-02 4.26E-05 1.21E-06

Trespassing Teenager (TT)
Surface Soil (ing/derm) 8.30E-06 4.10E-07 NA NA NA NA NA NA 5.43E-05 8.14E-06
Soil/Waste to Outdoor Air (inh) (a,b,g) 6.08E-06 3.80E-07 NA NA NA NA 1.01E-05 3.04E-06 1.31E-06 2.22E-07
Groundwater/Leachate to Outdoor Air (inh) 9.05E-10 5.26E-09 NA NA NA NA 7.01E-03 2.00E-04 1.89E-10 7.87E-11
Surface Water (ing/derm) NA NA NC NC 2.27E-04 8.44E-05 NA NA NA NA
Sediment (ing/derm) NA NA 2.01E-06 2.43E-07 1.31E-06 3.00E-07 NA NA NA NA

Total Potential Risk: 1.44E-05 7.95E-07 2.01E-06 2.43E-07 2.29E-04 8.47E-05 7.02E-03 2.03E-04 5.56E-05 8.36E-06

Recreational Fisher (RF)
Surface Water(ing/derm) NA NA NC NC 2.95E-04 8.31E-06 NA NA NA NA
Sediment (ing/derm) NA NA 9.78E-06 9.70E-08 6.34E-06 1.19E-07 NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- 9.78E-06 9.70E-08 3.01E-04 8.43E-06 -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA 5.40E-04 2.03E-05 NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA 1.43E-03 5.36E-05 NA NA NA NA NA NA

Total (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- 5.60E-04 2.05E-05 -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- 1.44E-03 5.37E-05 -- -- -- -- -- --

Notes:

derm - dermal contact.

ing - ingestion.

inh - inhalation.

MLE - Most Likely Exposure.

NA - Not Applicable.  Receptor is not assumed to be exposed via this exposure pathway.

NC - Not Calculated. No dose-response values available.

NCOPC - No constituents of potential concern were identified for this pathway.

RME - Reasonable Maximum Exposure.

(a) Outdoor air for non-volatile constituents is modeled from surface soil.

(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).  

(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential risk is shown here (in Site O, AA-O-1-16 

      for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater 

      and leachate, and in Site R, Leach-R-1 for all receptors/pathways.

(d) The highest potential risk in Site O was calculated for well AA-O-16. No COPCs

       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however,

       the potential risks are low and overall, the potential risk at AA-O-1-16 is higher.

(e) Detailed modeling for OW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes, 1,2,4-trichlorobenzene), Site R (1,2-dichloroethane, chlorobenzene, 

        tetrachloroethene, trichloroethene, 1,2,4-trichlorobenzene) and Site S (chlorobenzene, xylenes, 1,4-dichlorobenzene).  Because detailed modeling was not conducted for the MLE 

        scenario, in some cases MLE results are higher than RME results.

(f) Detailed modeling for CW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes), Site P (tetrachloroethene), Site R (benzene, chlorobenzene, tetrachloroethene, 

         trichloroethene), and Site S (xylenes).  Detailed modeling was conducted for MLE scenario for Site R (tetrachloroethene).  

(g) Detailed modeling for TT conducted for RME scenario for Site R (tetrachloroethene).

Highlighting indicates an exceedance of a total cancer risk level of 1E-4.

Q South

Sites

          R   (c)Q South - Small PondQ South - Large Pond S
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TABLE 7-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS BASED ON DETAILED SITE-SPECIFIC MODELING FOR THE SOIL TO OUTDOOR AIR PATHWAY - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 4.22E+00 5.01E-01 7.35E+01 1.55E+01 NCOPC NCOPC 5.44E-01 4.00E-02 1.22E+00 5.52E-02 1.02E+00 6.01E-02
Soil/Waste to Outdoor Air (inh) (a,b,e) 7.62E-01 2.41E+00 1.94E+00 2.46E+00 NCOPC NCOPC 8.29E-01 2.31E-01 3.49E-01 4.43E-02 2.96E-01 3.64E-02
Groundwater/Leachate to Outdoor Air (inh) 2.39E+00 1.49E+00 5.50E-02 3.44E-02 NCOPC NCOPC NCOPC NCOPC 1.53E-03 9.57E-04 7.52E-02 1.31E-02

Total Potential Hazard Index: 7.37E+00 4.40E+00 7.55E+01 1.80E+01 -- -- 1.37E+00 2.71E-01 1.57E+00 1.00E-01 1.39E+00 1.10E-01

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 2.86E+00 9.18E-02 4.35E+01 1.74E+00 4.48E-04 1.69E-05 1.50E+00 4.57E-02 3.19E-01 8.31E-03 2.53E+00 4.75E-02
Soil/Waste to Outdoor Air (inh) (a,b,f) 2.57E-01 4.09E-01 1.38E+00 3.46E-01 NCOPC NCOPC 3.85E-01 8.86E-02 1.94E-01 6.33E-03 4.34E-01 1.33E-02
Groundwater (ing/derm) (c) 6.62E-03 3.31E-03 2.63E+00 1.32E+00 NCOPC NCOPC NCOPC NCOPC 7.61E-03 3.81E-03 8.01E+00 2.57E+00
Groundwater/Leachate to Trench Air (inh) (d) (d) 9.40E-02 2.82E-02 NCOPC NCOPC NCOPC NCOPC NCOPC NCOPC 3.22E-01 7.62E-02

Total Potential Hazard Index: 3.12E+00 5.04E-01 4.76E+01 3.43E+00 4.48E-04 1.69E-05 1.88E+00 1.34E-01 5.21E-01 1.85E-02 1.13E+01 2.71E+00

Trespassing Teenager (TT)
Surface Soil (ing/derm) 6.38E-01 8.78E-02 9.79E+00 2.76E+00 NCOPC NCOPC 6.89E-02 7.15E-03 1.88E-01 9.66E-03 1.53E-01 1.06E-02
Soil/Waste to Outdoor Air (inh) (a,b,g) 4.85E-01 4.90E-02 3.74E-01 5.00E-02 NCOPC NCOPC 4.77E-02 4.71E-03 2.01E-02 9.00E-04 1.70E-02 7.40E-04
Groundwater/Leachate to Outdoor Air (inh) 9.12E-02 3.80E-02 2.10E-03 8.76E-04 NCOPC NCOPC NCOPC NCOPC 5.85E-05 2.44E-05 2.88E-03 6.33E-04
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Hazard Index: 1.21E+00 1.75E-01 1.02E+01 2.82E+00 -- -- 1.17E-01 1.19E-02 2.08E-01 1.06E-02 1.73E-01 1.19E-02

Recreational Fisher (RF)
Surface Water (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA
Sediment (ing/derm) NA NA NA NA NA NA NA NA NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- -- -- -- -- -- -- -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA NA NA NA NA NA NA NA NA NA NA

Total (Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- -- -- -- -- -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. 
NC - Not Calculated. 
NCOPC - No constituents of potential concern were identified for this pathway.
RME - Reasonable Maximum Exposure.
(a) Outdoor air for non-volatile constituents is modeled from surface soil.
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential hazard is shown here (in Site O, AA-O-1-16
     for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater and 
     leachate, and in Site R, Leach-R-1 for all receptors/pathways.
(d) The highest potential hazard in Site O was calculated for well AA-O-16. No COPCs 
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however, 
      the potential hazard is low and overall, the potential hazard at AA-O-1-16 is higher.
(e) Detailed modeling for OW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes, 1,2,4-trichlorobenzene), Site R (1,2-dichloroethane, chlorobenzene, 
        tetrachloroethene, trichloroethene, 1,2,4-trichlorobenzene) and Site S (chlorobenzene, xylenes, 1,4-dichlorobenzene).  Because detailed modeling was not conducted for the MLE 
        scenario, in some cases MLE results are higher than RME results.
(f) Detailed modeling for CW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes), Site P (tetrachloroethene), Site R (benzene, chlorobenzene, 
         tetrachloroethene, trichloroethene), and Site S (xylenes).  Detailed modeling was conducted for MLE scenario for Site R (tetrachloroethene).  Because detailed modeling was not 
         conducted for all the MLE scenarios, in some cases MLE results are higher than RME results.
(g) Detailed modeling for TT conducted for RME scenario for Site R (tetrachloroethene).
Highlighting indicates that total Hazard index is above one for at least one target organ.  
Hazard indices that are greater than one on a total basis but are below one on a target organ basis are not highlighted.

Sites

O SouthO (c) O North Q NorthQ Central P
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TABLE 7-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS BASED ON DETAILED SITE-SPECIFIC MODELING FOR THE SOIL TO OUTDOOR AIR PATHWAY - SITES
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE RME MLE

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm) 6.04E+00 1.99E-01 NA NA NA NA NCOPC NCOPC 6.60E+01 6.43E+00
Soil/Waste to Outdoor Air (inh) (a,b,e) 6.69E-01 7.32E-02 NA NA NA NA 1.83E+00 4.51E+00 4.84E-01 1.79E+00
Groundwater/Leachate to Outdoor Air (inh) 1.52E-03 1.33E-02 NA NA NA NA 4.67E+03 2.01E+02 2.15E-04 1.35E-04

Total Potential Hazard Index: 6.71E+00 2.86E-01 -- -- -- -- 4.67E+03 2.05E+02 6.65E+01 8.22E+00

Construction/Utility Worker (CW)
Combined Soil (ing/derm) 1.78E+00 4.72E-02 NA NA NA NA 1.82E+00 7.32E-02 1.13E+01 2.05E-01
Soil/Waste to Outdoor Air (inh) (a,b,f) 1.83E+00 2.16E-01 NA NA NA NA 3.29E+00 4.53E-01 8.13E-01 2.72E-01
Groundwater (ing/derm) (c) 2.33E-03 1.16E-03 NA NA NA NA 7.80E+03 2.01E+03 4.48E-03 2.24E-03
Groundwater/Leachate to Trench Air (inh) NCOPC NCOPC NA NA NA NA 2.73E+03 2.06E+02 NCOPC NCOPC

Total Potential Hazard Index: 3.62E+00 2.65E-01 -- -- -- -- 1.05E+04 2.22E+03 1.22E+01 4.80E-01

Trespassing Teenager (TT)
Surface Soil (ing/derm) 9.84E-01 3.48E-02 NA NA NA NA NCOPC NCOPC 7.82E+00 1.16E+00
Soil/Waste to Outdoor Air (inh) (a,b,g) 3.84E-02 1.49E-03 NA NA NA NA 3.24E-01 9.17E-02 2.62E-01 3.63E-02
Groundwater/Leachate to Outdoor Air (inh) 5.82E-05 3.39E-04 NA NA NA NA 1.78E+02 5.11E+00 8.23E-06 3.43E-06
Surface Water (ing/derm) NA NA 2.13E-03 4.96E-04 NC NC NA NA NA NA
Sediment (ing/derm) NA NA 3.19E-01 3.87E-02 1.81E-01 4.20E-02 NA NA NA NA

Total Potential Hazard Index: 1.02E+00 3.66E-02 3.21E-01 3.92E-02 1.81E-01 4.20E-02 1.79E+02 5.20E+00 8.08E+00 1.20E+00

Recreational Fisher (RF)
Surface Water (ing/derm) NA NA 3.12E-03 1.77E-04 NC NC NA NA NA NA
Sediment (ing/derm) NA NA 5.70E-01 1.89E-02 3.24E-01 2.05E-02 NA NA NA NA

Total Potential Risk (Surface Water and Sediment): -- -- 5.73E-01 1.90E-02 3.24E-01 2.05E-02 -- -- -- --
Fish Fillet, Black Bullhead Fillet (ing) NA NA 2.31E+01 2.89E+00 NA NA NA NA NA NA
Fish Fillet, Carp Fillet (ing) NA NA 5.98E+01 7.48E+00 NA NA NA NA NA NA

(Surface Water/Sediment/Fish/Black Bullhead Fillet): -- -- 2.43E+01 2.93E+00 -- -- -- -- -- --

Total  (Surface Water/Sediment/Carp Fillet): -- -- 6.04E+01 7.50E+00 -- -- -- -- -- --

Notes:
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. 
NC - Not Calculated. 
NCOPC - No constituents of potential concern were identified for this pathway.
RME - Reasonable Maximum Exposure.
(a) Outdoor air for non-volatile constituents is modeled from surface soil.
(b) Outdoor air for volatile constituents is modeled from combined soil (surface soil, subsurface soil, waste).
(c) Multiple groundwater or leachate wells are available in Sites O and R.  The well with the highest potential hazard is shown here (in Site O, AA-O-1-16
     for construction worker shallow groundwater/leachate, and AA-Clay-2-22 for industrial worker and teenager inhalation of mid/shallow groundwater and 
     leachate, and in Site R, Leach-R-1 for all receptors/pathways.
(d) The highest potential hazard in Site O was calculated for well AA-O-16. No COPCs 
       were identified for the groundwater to trench air scenario.  COPCs were identified for this scenario in wells GM-19A and SA2-MW-4-S; however, 
      the potential hazard is low and overall, the potential hazard at AA-O-1-16 is higher.
(e) Detailed modeling for OW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes, 1,2,4-trichlorobenzene), Site R (1,2-dichloroethane, chlorobenzene, 
        tetrachloroethene, trichloroethene, 1,2,4-trichlorobenzene) and Site S (chlorobenzene, xylenes, 1,4-dichlorobenzene).  Because detailed modeling was not conducted for the MLE 
        scenario, in some cases MLE results are higher than RME results.
(f) Detailed modeling for CW conducted for RME scenario for Site O (benzene, xylenes), Site O North (xylenes), Site P (tetrachloroethene), Site R (benzene, chlorobenzene, 
         tetrachloroethene, trichloroethene), and Site S (xylenes).  Detailed modeling was conducted for MLE scenario for Site R (tetrachloroethene).  Because detailed modeling was not 
         conducted for all the MLE scenarios, in some cases MLE results are higher than RME results.
(g) Detailed modeling for TT conducted for RME scenario for Site R (tetrachloroethene).
Highlighting indicates that total Hazard index is above one for at least one target organ.  
Hazard indices that are greater than one on a total basis but are below one on a target organ basis are not highlighted.

          R   (c)

Sites

SQ South - Large Pond Q South - Small PondQ South
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS AND HAZARD INDICES FOR ALL RECEPTORS - MISSISSIPPI RIVER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE

Trespassing Teenager (TT)
Surface Water (ing/derm) 5.48E-09 1.71E-09 1.24E-03 4.65E-04
Sediment (ing/derm) 3.56E-08 1.30E-08 5.03E-04 1.84E-04

Total 4.10E-08 1.47E-08 1.75E-03 6.49E-04

Recreational Fisher (RF)
Surface Water (ing/derm) 2.23E-08 4.97E-10 1.81E-03 1.66E-04
Sediment (ing/derm) 1.61E-07 4.91E-09 8.35E-04 8.49E-05
Fish Fillet, Buffalo FIllet (ing) - PDA 3.70E-06 1.61E-07 5.76E-02 8.33E-03
Fish Fillet, Buffalo FIllet (ing) - UDA 3.91E-05 1.47E-06 5.27E-01 6.59E-02
Fish Fillet, Buffalo FIllet (ing) - DDA 5.11E-06 1.92E-07 7.95E-02 9.94E-03

Total - PDA: 3.89E-06 1.66E-07 6.02E-02 8.59E-03
Total - UDA: 3.93E-05 1.47E-06 5.30E-01 6.61E-02
Total - DDA: 5.30E-06 1.97E-07 8.22E-02 1.02E-02

Notes:
DDA - Downstream Discharge Area (Mississippi River). 
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Maximum Likely Exposure.
PDA - Plume Discharge Area (Mississippi River).
RME - Reasonable Maximum Exposure.
UDA - Upstream Discharge Area (Mississippi River). 

Mississippi River - Potential Carcinogenic Risk Mississippi River - Potential Hazard Indices
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SUMMARY OF POTENTIAL CARCINOGENIC RISKS AND HAZARD INDICES FOR ALL RECEPTORS - SEEPS (REVISED EVALUATION)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Medium (Pathways) RME MLE RME MLE RME MLE RME MLE

Trespassing Teenager (TT)
Seep Water (ing/derm) 1.04E-05 5.61E-06 4.74E-01 2.49E-01 9.00E-07 4.85E-07 4.67E-02 2.51E-02

Total 1.04E-05 5.61E-06 4.74E-01 2.49E-01 9.00E-07 4.85E-07 4.67E-02 2.51E-02

Recreational Fisher (RF)
Seep Water (ing/derm) 4.02E-05 1.64E-06 6.70E-01 8.91E-02 3.47E-06 1.42E-07 6.60E-02 9.00E-03

Total 4.02E-05 1.64E-06 6.70E-01 8.91E-02 3.47E-06 1.42E-07 6.60E-02 9.00E-03

Notes:
derm - dermal contact.
ing - ingestion.
MLE - Maximum Likely Exposure.
RME - Reasonable Maximum Exposure.

Site Q Central Seep  Site R Seep
Potential Carcinogenic Risk Potential Hazard Indices Potential Carcinogenic Risk Potential Hazard Indices
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TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 6.43E-08 -- 1.41E-08 7.84E-08 Liver 8.03E-04 -- 1.77E-04 9.80E-04

Pentachlorophenol 6.16E-09 -- 1.36E-09 7.52E-09 Kidney, Liver 1.71E-05 -- 3.77E-06 2.09E-05

PCBs, Total 2.00E-07 -- 7.43E-08 2.75E-07 Eye, Nails, Immune 5.01E-02 -- 1.86E-02 6.87E-02

Dioxin TEQ-HH 5.72E-06 -- 7.55E-07 6.47E-06 Developmental 3.81E-01 -- 5.03E-02 4.31E-01

Constituent Total 5.99E-06 8.44E-07 6.83E-06 4.32E-01 6.91E-02 5.01E-01

Exposure Point Total 6.83E-06 5.01E-01
Exposure Medium Total 6.83E-06 5.01E-01

Ambient Air Site O Benzene -- 4.93E-06 -- 4.93E-06 Immune -- 3.31E-01 -- 3.31E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.59E-01 -- 2.59E-01

Ethylbenzene -- NC -- NC Developmental -- 3.62E-02 -- 3.62E-02

Tetrachloroethene -- 4.39E-07 -- 4.39E-07 Kidney, Liver -- 2.09E-02 -- 2.09E-02

Toluene -- NC -- NC Nervous system -- 1.24E-03 -- 1.24E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.70E+00 -- 1.70E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.77E-02 -- 3.77E-02

1,4-Dichlorobenzene -- 8.34E-07 -- 8.34E-07 Liver -- 9.13E-04 -- 9.13E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 2.46E-02 -- 2.46E-02

Dieldrin -- 1.87E-12 -- 1.87E-12 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.97E-12 -- 6.97E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 3.30E-10 -- 3.30E-10 -- -- NC -- NC

Constituent Total 6.20E-06 6.20E-06 2.41E+00 2.41E+00

Exposure Point Total 6.20E-06 2.41E+00
Exposure Medium Total 6.20E-06 2.41E+00

Medium Total 1.30E-05 2.91E+00
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TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - AA-CLAY-2-22 1,1,1-Trichloroethane -- NC -- NC Liver -- 7.03E-03 -- 7.03E-03

1,1,2-Trichloroethane -- 7.98E-08 -- 7.98E-08 -- -- NC -- NC

1,1-Dichloroethane -- 9.32E-07 -- 9.32E-07 Kidney -- 1.14E-02 -- 1.14E-02

1,1-Dichloroethylene -- NC -- NC Liver -- 2.82E-02 -- 2.82E-02

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 2.20E-01 -- 2.20E-01

Benzene -- 1.74E-05 -- 1.74E-05 Immune -- 1.17E+00 -- 1.17E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.49E-02 -- 2.49E-02

Chloroform -- 6.12E-07 -- 6.12E-07 Gastrointestinal, Kidney, Developmental -- 8.86E-04 -- 8.86E-04

Dichloromethane -- 4.77E-09 -- 4.77E-09 Vascular, Nervous system -- 2.54E-04 -- 2.54E-04

Ethylbenzene -- NC -- NC Developmental -- 1.08E-03 -- 1.08E-03

Toluene -- NC -- NC Nervous system -- 4.47E-03 -- 4.47E-03

Trichloroethene -- 1.23E-07 -- 1.23E-07 Nervous system, Eye -- 1.02E-03 -- 1.02E-03

Vinyl chloride -- 7.55E-07 -- 7.55E-07 Liver -- 1.72E-02 -- 1.72E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 1.44E-03 -- 1.44E-03

1,4-Dichlorobenzene -- 3.48E-07 -- 3.48E-07 Liver -- 3.81E-04 -- 3.81E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 7.16E-04 -- 7.16E-04

Constituent Total 2.03E-05 2.03E-05 1.49E+00 1.49E+00

Exposure Point Total 2.03E-05 1.49E+00

Exposure Medium Total 2.03E-05 1.49E+00

Medium Total 2.03E-05 1.49E+00

Receptor Total 3.33E-05 Receptor HI Total  4.40E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 1.44E-03  

HI - Hazard Index. Developmental HI= 4.70E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 6.97E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 8.86E-04

Immune HI= 1.57E+00

Kidney HI= 3.55E-01

Liver HI= 5.80E-01

Nails HI= 6.87E-02

Nasal HI= 2.53E-02

Nervous system HI= 1.71E+00

Respiratory HI= 2.20E-01

Vascular HI= 2.54E-04
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Page 1 of 2RAGS PART D TABLE 9.1RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 7.65E-07 -- 5.05E-07 1.27E-06 Liver 2.68E-03 -- 1.77E-03 4.44E-03

Pentachlorophenol 2.96E-07 -- 1.96E-07 4.92E-07 Kidney, Liver 2.31E-04 -- 1.52E-04 3.83E-04

PCBs, Total 4.75E-06 -- 5.28E-06 1.00E-05 Eye, Nails, Immune 3.32E-01 -- 3.70E-01 7.02E-01

Dioxin TEQ-HH 1.35E-04 -- 5.34E-05 1.88E-04 Developmental 2.52E+00 -- 9.97E-01 3.51E+00

Constituent Total 1.41E-04 5.94E-05 2.00E-04 2.85E+00 1.37E+00 4.22E+00

Exposure Point Total 2.00E-04 4.22E+00
Exposure Medium Total 2.00E-04 4.22E+00

Ambient Air Site O Benzene -- 6.65E-05 -- 6.65E-05 Immune -- 1.25E+00 -- 1.25E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.71E-01 -- 4.71E-01

Ethylbenzene -- NC -- NC Developmental -- 1.34E-01 -- 1.34E-01

Tetrachloroethene -- 2.21E-06 -- 2.21E-06 Kidney, Liver -- 2.95E-02 -- 2.95E-02

Toluene -- NC -- NC Nervous system -- 4.95E-03 -- 4.95E-03

Xylenes, Total -- NC -- NC Nervous system -- 6.41E+00 -- 6.41E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.17E-02 -- 8.17E-02

1,4-Dichlorobenzene -- 5.01E-06 -- 5.01E-06 Liver -- 1.53E-03 -- 1.53E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 4.05E-02 -- 4.05E-02

Dieldrin -- 1.07E-11 -- 1.07E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 7.92E-11 -- 7.92E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 3.74E-09 -- 3.74E-09 -- -- NC -- NC

Constituent Total 7.38E-05 7.38E-05 8.42E+00 8.42E+00

Exposure Point Total 7.38E-05 8.42E+00
Exposure Medium Total 7.38E-05 8.42E+00

Medium Total 2.74E-04 1.26E+01
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Page 2 of 2RAGS PART D TABLE 9.1RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - AA-CLAY-2-22 1,1,1-Trichloroethane -- NC -- NC Liver -- 1.13E-02 -- 1.13E-02

1,1,2-Trichloroethane -- 4.56E-07 -- 4.56E-07 -- -- NC -- NC

1,1-Dichloroethane -- 5.33E-06 -- 5.33E-06 Kidney -- 1.83E-02 -- 1.83E-02

1,1-Dichloroethylene -- NC -- NC Liver -- 4.51E-02 -- 4.51E-02

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.53E-01 -- 3.53E-01

Benzene -- 9.95E-05 -- 9.95E-05 Immune -- 1.87E+00 -- 1.87E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.99E-02 -- 3.99E-02

Chloroform -- 3.50E-06 -- 3.50E-06 Gastrointestinal, Kidney, Developmental -- 1.42E-03 -- 1.42E-03

Dichloromethane -- 2.73E-08 -- 2.73E-08 Vascular, Nervous system -- 4.06E-04 -- 4.06E-04

Ethylbenzene -- NC -- NC Developmental -- 1.72E-03 -- 1.72E-03

Toluene -- NC -- NC Nervous system -- 7.16E-03 -- 7.16E-03

Trichloroethene -- 7.00E-07 -- 7.00E-07 Nervous system, Eye -- 1.63E-03 -- 1.63E-03

Vinyl chloride -- 4.32E-06 -- 4.32E-06 Liver -- 2.75E-02 -- 2.75E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 2.31E-03 -- 2.31E-03

1,4-Dichlorobenzene -- 1.99E-06 -- 1.99E-06 Liver -- 6.09E-04 -- 6.09E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 1.15E-03 -- 1.15E-03

Constituent Total 1.16E-04 1.16E-04 2.39E+00 2.39E+00

Exposure Point Total 1.16E-04 2.39E+00

Exposure Medium Total 1.16E-04 2.39E+00

Medium Total 1.16E-04 2.39E+00

Receptor Total 3.90E-04 Receptor HI Total  1.50E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 2.31E-03  

HI - Hazard Index. Developmental HI= 3.65E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 7.04E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 1.42E-03

Immune HI= 3.83E+00

Kidney HI= 6.42E-01

Liver HI= 9.83E-01

Nails HI= 7.02E-01

Nasal HI= 4.16E-02

Nervous system HI= 6.42E+00

Respiratory HI= 3.53E-01

Vascular HI= 4.06E-04
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Page 1 of 2RAGS PART D TABLE 9.2MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 6.43E-08 -- 1.41E-08 7.84E-08 Liver 8.03E-04 -- 1.77E-04 9.80E-04

Pentachlorophenol 6.16E-09 -- 1.36E-09 7.52E-09 Kidney, Liver 1.71E-05 -- 3.77E-06 2.09E-05

PCBs, Total 2.00E-07 -- 7.43E-08 2.75E-07 Eye, Nails, Immune 5.01E-02 -- 1.86E-02 6.87E-02

Dioxin TEQ-HH 5.72E-06 -- 7.55E-07 6.47E-06 Developmental 3.81E-01 -- 5.03E-02 4.31E-01

Constituent Total 5.99E-06 8.44E-07 6.83E-06 4.32E-01 6.91E-02 5.01E-01

Exposure Point Total 6.83E-06 5.01E-01
Exposure Medium Total 6.83E-06 5.01E-01

Ambient Air Site O Benzene -- 4.93E-06 -- 4.93E-06 Immune -- 3.31E-01 -- 3.31E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.59E-01 -- 2.59E-01

Ethylbenzene -- NC -- NC Developmental -- 3.62E-02 -- 3.62E-02

Tetrachloroethene -- 4.39E-07 -- 4.39E-07 Kidney, Liver -- 2.09E-02 -- 2.09E-02

Toluene -- NC -- NC Nervous system -- 1.24E-03 -- 1.24E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.70E+00 -- 1.70E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.77E-02 -- 3.77E-02

1,4-Dichlorobenzene -- 8.34E-07 -- 8.34E-07 Liver -- 9.13E-04 -- 9.13E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 2.46E-02 -- 2.46E-02

Dieldrin -- 1.87E-12 -- 1.87E-12 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.97E-12 -- 6.97E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 3.30E-10 -- 3.30E-10 -- -- NC -- NC

Constituent Total 6.20E-06 6.20E-06 2.41E+00 2.41E+00

Exposure Point Total 6.20E-06 2.41E+00
Exposure Medium Total 6.20E-06 2.41E+00

Medium Total 1.30E-05 2.91E+00
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Page 2 of 2RAGS PART D TABLE 9.2MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - GM-19A Benzene -- 2.08E-09 -- 2.08E-09 Immune -- 1.40E-04 -- 1.40E-04

Tetrachloroethene -- 1.14E-07 -- 1.14E-07 Kidney, Liver -- 5.42E-03 -- 5.42E-03

Trichloroethene -- 1.12E-08 -- 1.12E-08 Nervous system, Eye -- 9.31E-05 -- 9.31E-05

Constituent Total 1.27E-07 1.27E-07 5.65E-03 5.65E-03

Exposure Point Total 1.27E-07 5.65E-03

Exposure Medium Total 1.27E-07 5.65E-03

Medium Total 1.27E-07 5.65E-03

Receptor Total 1.32E-05 Receptor HI Total  2.92E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.68E-01  

HI - Hazard Index. Eye HI= 6.87E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 4.00E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.23E-01

Liver HI= 2.87E-01

Nails HI= 6.87E-02

Nasal HI= 2.46E-02

Nervous system HI= 1.70E+00
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Page 1 of 2RAGS PART D TABLE 9.2RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 7.65E-07 -- 5.05E-07 1.27E-06 Liver 2.68E-03 -- 1.77E-03 4.44E-03

Pentachlorophenol 2.96E-07 -- 1.96E-07 4.92E-07 Kidney, Liver 2.31E-04 -- 1.52E-04 3.83E-04

PCBs, Total 4.75E-06 -- 5.28E-06 1.00E-05 Eye, Nails, Immune 3.32E-01 -- 3.70E-01 7.02E-01

Dioxin TEQ-HH 1.35E-04 -- 5.34E-05 1.88E-04 Developmental 2.52E+00 -- 9.97E-01 3.51E+00

Constituent Total 1.41E-04 5.94E-05 2.00E-04 2.85E+00 1.37E+00 4.22E+00

Exposure Point Total 2.00E-04 4.22E+00
Exposure Medium Total 2.00E-04 4.22E+00

Ambient Air Site O Benzene -- 6.65E-05 -- 6.65E-05 Immune -- 1.25E+00 -- 1.25E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.71E-01 -- 4.71E-01

Ethylbenzene -- NC -- NC Developmental -- 1.34E-01 -- 1.34E-01

Tetrachloroethene -- 2.21E-06 -- 2.21E-06 Kidney, Liver -- 2.95E-02 -- 2.95E-02

Toluene -- NC -- NC Nervous system -- 4.95E-03 -- 4.95E-03

Xylenes, Total -- NC -- NC Nervous system -- 6.41E+00 -- 6.41E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.17E-02 -- 8.17E-02

1,4-Dichlorobenzene -- 5.01E-06 -- 5.01E-06 Liver -- 1.53E-03 -- 1.53E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 4.05E-02 -- 4.05E-02

Dieldrin -- 1.07E-11 -- 1.07E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 7.92E-11 -- 7.92E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 3.74E-09 -- 3.74E-09 -- -- NC -- NC

Constituent Total 7.38E-05 7.38E-05 8.42E+00 8.42E+00

Exposure Point Total 7.38E-05 8.42E+00
Exposure Medium Total 7.38E-05 8.42E+00

Medium Total 2.74E-04 1.26E+01
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Page 2 of 2RAGS PART D TABLE 9.2RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - GM-19A Benzene -- 1.19E-08 -- 1.19E-08 Immune -- 2.24E-04 -- 2.24E-04

Tetrachloroethene -- 6.50E-07 -- 6.50E-07 Kidney, Liver -- 8.67E-03 -- 8.67E-03

Trichloroethene -- 6.38E-08 -- 6.38E-08 Nervous system, Eye -- 1.49E-04 -- 1.49E-04

Constituent Total 7.26E-07 7.26E-07 9.04E-03 9.04E-03

Exposure Point Total 7.26E-07 9.04E-03

Exposure Medium Total 7.26E-07 9.04E-03

Medium Total 7.26E-07 9.04E-03

Receptor Total 2.75E-04 Receptor HI Total  1.27E+01  

Notes: gw risk < 10-4

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.65E+00  

HI - Hazard Index. Eye HI= 7.02E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.95E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 5.91E-01

Liver HI= 5.15E-01

Nails HI= 7.02E-01

Nasal HI= 4.05E-02

Nervous system HI= 6.41E+00
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Page 1 of 2RAGS PART D TABLE 9.3MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 6.43E-08 -- 1.41E-08 7.84E-08 Liver 8.03E-04 -- 1.77E-04 9.80E-04

Pentachlorophenol 6.16E-09 -- 1.36E-09 7.52E-09 Kidney, Liver 1.71E-05 -- 3.77E-06 2.09E-05

PCBs, Total 2.00E-07 -- 7.43E-08 2.75E-07 Eye, Nails, Immune 5.01E-02 -- 1.86E-02 6.87E-02

Dioxin TEQ-HH 5.72E-06 -- 7.55E-07 6.47E-06 Developmental 3.81E-01 -- 5.03E-02 4.31E-01

Constituent Total 5.99E-06 8.44E-07 6.83E-06 4.32E-01 6.91E-02 5.01E-01

Exposure Point Total 6.83E-06 5.01E-01
Exposure Medium Total 6.83E-06 5.01E-01

Ambient Air Site O Benzene -- 4.93E-06 -- 4.93E-06 Immune -- 3.31E-01 -- 3.31E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.59E-01 -- 2.59E-01

Ethylbenzene -- NC -- NC Developmental -- 3.62E-02 -- 3.62E-02

Tetrachloroethene -- 4.39E-07 -- 4.39E-07 Kidney, Liver -- 2.09E-02 -- 2.09E-02

Toluene -- NC -- NC Nervous system -- 1.24E-03 -- 1.24E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.70E+00 -- 1.70E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.77E-02 -- 3.77E-02

1,4-Dichlorobenzene -- 8.34E-07 -- 8.34E-07 Liver -- 9.13E-04 -- 9.13E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 2.46E-02 -- 2.46E-02

Dieldrin -- 1.87E-12 -- 1.87E-12 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.97E-12 -- 6.97E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 3.30E-10 -- 3.30E-10 -- -- NC -- NC

Constituent Total 6.20E-06 6.20E-06 2.41E+00 2.41E+00

Exposure Point Total 6.20E-06 2.41E+00
Exposure Medium Total 6.20E-06 2.41E+00

Medium Total 1.30E-05 2.91E+00
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Page 2 of 2RAGS PART D TABLE 9.3MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA2-MW-4-S Benzene -- 1.34E-06 -- 1.34E-06 Immune -- 9.02E-02 -- 9.02E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.29E-02 -- 6.29E-02

Chloroethane -- NC -- NC Developmental -- 2.46E-04 -- 2.46E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 1.34E-06 1.34E-06 1.53E-01 1.53E-01

Exposure Point Total 1.34E-06 1.53E-01

Exposure Medium Total 1.34E-06 1.53E-01

Medium Total 1.34E-06 1.53E-01

Receptor Total 1.44E-05 Receptor HI Total  3.07E+00

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.68E-01

HI - Hazard Index. Eye HI= 6.87E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 4.90E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.80E-01

Liver HI= 3.45E-01

Nails HI= 6.87E-02

Nasal HI= 2.46E-02

Nervous system HI= 1.70E+00
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Page 1 of 2RAGS PART D TABLE 9.3RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 7.65E-07 -- 5.05E-07 1.27E-06 Liver 2.68E-03 -- 1.77E-03 4.44E-03

Pentachlorophenol 2.96E-07 -- 1.96E-07 4.92E-07 Kidney, Liver 2.31E-04 -- 1.52E-04 3.83E-04

PCBs, Total 4.75E-06 -- 5.28E-06 1.00E-05 Eye, Nails, Immune 3.32E-01 -- 3.70E-01 7.02E-01

Dioxin TEQ-HH 1.35E-04 -- 5.34E-05 1.88E-04 Developmental 2.52E+00 -- 9.97E-01 3.51E+00

Constituent Total 1.41E-04 5.94E-05 2.00E-04 2.85E+00 1.37E+00 4.22E+00

Exposure Point Total 2.00E-04 4.22E+00
Exposure Medium Total 2.00E-04 4.22E+00

Ambient Air Site O Benzene -- 6.65E-05 -- 6.65E-05 Immune -- 1.25E+00 -- 1.25E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.71E-01 -- 4.71E-01

Ethylbenzene -- NC -- NC Developmental -- 1.34E-01 -- 1.34E-01

Tetrachloroethene -- 2.21E-06 -- 2.21E-06 Kidney, Liver -- 2.95E-02 -- 2.95E-02

Toluene -- NC -- NC Nervous system -- 4.95E-03 -- 4.95E-03

Xylenes, Total -- NC -- NC Nervous system -- 6.41E+00 -- 6.41E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.17E-02 -- 8.17E-02

1,4-Dichlorobenzene -- 5.01E-06 -- 5.01E-06 Liver -- 1.53E-03 -- 1.53E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 4.05E-02 -- 4.05E-02

Dieldrin -- 1.07E-11 -- 1.07E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 7.92E-11 -- 7.92E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 3.74E-09 -- 3.74E-09 -- -- NC -- NC

Constituent Total 7.38E-05 7.38E-05 8.42E+00 8.42E+00

Exposure Point Total 7.38E-05 8.42E+00
Exposure Medium Total 7.38E-05 8.42E+00

Medium Total 2.74E-04 1.26E+01
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Page 2 of 2RAGS PART D TABLE 9.3RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA2-MW-4-S Benzene -- 7.66E-06 -- 7.66E-06 Immune -- 1.44E-01 -- 1.44E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.01E-01 -- 1.01E-01

Chloroethane -- NC -- NC Developmental -- 3.93E-04 -- 3.93E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 7.66E-06 7.66E-06 2.45E-01 2.45E-01

Exposure Point Total 7.66E-06 2.45E-01

Exposure Medium Total 7.66E-06 2.45E-01

Medium Total 7.66E-06 2.45E-01

Receptor Total 2.81E-04 Receptor HI Total  1.29E+01

Notes: gw risk < 10-4

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.65E+00

HI - Hazard Index. Eye HI= 7.02E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.10E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 6.83E-01

Liver HI= 6.07E-01

Nails HI= 7.02E-01

Nasal HI= 4.05E-02

Nervous system HI= 6.41E+00
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Page 1 of 2RAGS PART D TABLE 9.4MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 6.43E-08 -- 1.41E-08 7.84E-08 Liver 8.03E-04 -- 1.77E-04 9.80E-04

Pentachlorophenol 6.16E-09 -- 1.36E-09 7.52E-09 Kidney, Liver 1.71E-05 -- 3.77E-06 2.09E-05

PCBs, Total 2.00E-07 -- 7.43E-08 2.75E-07 Eye, Nails, Immune 5.01E-02 -- 1.86E-02 6.87E-02

Dioxin TEQ-HH 5.72E-06 -- 7.55E-07 6.47E-06 Developmental 3.81E-01 -- 5.03E-02 4.31E-01

Constituent Total 5.99E-06 8.44E-07 6.83E-06 4.32E-01 6.91E-02 5.01E-01

Exposure Point Total 6.83E-06 5.01E-01
Exposure Medium Total 6.83E-06 5.01E-01

Ambient Air Site O Benzene -- 4.93E-06 -- 4.93E-06 Immune -- 3.31E-01 -- 3.31E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.59E-01 -- 2.59E-01

Ethylbenzene -- NC -- NC Developmental -- 3.62E-02 -- 3.62E-02

Tetrachloroethene -- 4.39E-07 -- 4.39E-07 Kidney, Liver -- 2.09E-02 -- 2.09E-02

Toluene -- NC -- NC Nervous system -- 1.24E-03 -- 1.24E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.70E+00 -- 1.70E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.77E-02 -- 3.77E-02

1,4-Dichlorobenzene -- 8.34E-07 -- 8.34E-07 Liver -- 9.13E-04 -- 9.13E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 2.46E-02 -- 2.46E-02

Dieldrin -- 1.87E-12 -- 1.87E-12 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.97E-12 -- 6.97E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 3.30E-10 -- 3.30E-10 -- -- NC -- NC

Constituent Total 6.20E-06 6.20E-06 2.41E+00 2.41E+00

Exposure Point Total 6.20E-06 2.41E+00
Exposure Medium Total 6.20E-06 2.41E+00

Medium Total 1.30E-05 2.91E+00
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Page 2 of 2RAGS PART D TABLE 9.4MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA-O-3 Benzene -- 3.17E-09 -- 3.17E-09 Immune -- 2.13E-04 -- 2.13E-04

Tetrachloroethene -- 3.20E-08 -- 3.20E-08 Kidney, Liver -- 1.52E-03 -- 1.52E-03

Trichloroethene -- 6.10E-09 -- 6.10E-09 Nervous system, Eye -- 5.08E-05 -- 5.08E-05

Constituent Total 4.12E-08 4.12E-08 1.79E-03 1.79E-03

Exposure Point Total 4.12E-08 1.79E-03

Exposure Medium Total 4.12E-08 1.79E-03

Medium Total 4.12E-08 1.79E-03

Receptor Total 1.31E-05 Receptor HI Total  2.91E+00

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.68E-01

HI - Hazard Index. Eye HI= 6.87E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 4.00E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.19E-01

Liver HI= 2.83E-01

Nails HI= 6.87E-02

Nasal HI= 2.46E-02

Nervous system HI= 1.70E+00
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Page 1 of 2RAGS PART D TABLE 9.4RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 7.65E-07 -- 5.05E-07 1.27E-06 Liver 2.68E-03 -- 1.77E-03 4.44E-03

Pentachlorophenol 2.96E-07 -- 1.96E-07 4.92E-07 Kidney, Liver 2.31E-04 -- 1.52E-04 3.83E-04

PCBs, Total 4.75E-06 -- 5.28E-06 1.00E-05 Eye, Nails, Immune 3.32E-01 -- 3.70E-01 7.02E-01

Dioxin TEQ-HH 1.35E-04 -- 5.34E-05 1.88E-04 Developmental 2.52E+00 -- 9.97E-01 3.51E+00

Constituent Total 1.41E-04 5.94E-05 2.00E-04 2.85E+00 1.37E+00 4.22E+00

Exposure Point Total 2.00E-04 4.22E+00
Exposure Medium Total 2.00E-04 4.22E+00

Ambient Air Site O Benzene -- 6.65E-05 -- 6.65E-05 Immune -- 1.25E+00 -- 1.25E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.71E-01 -- 4.71E-01

Ethylbenzene -- NC -- NC Developmental -- 1.34E-01 -- 1.34E-01

Tetrachloroethene -- 2.21E-06 -- 2.21E-06 Kidney, Liver -- 2.95E-02 -- 2.95E-02

Toluene -- NC -- NC Nervous system -- 4.95E-03 -- 4.95E-03

Xylenes, Total -- NC -- NC Nervous system -- 6.41E+00 -- 6.41E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.17E-02 -- 8.17E-02

1,4-Dichlorobenzene -- 5.01E-06 -- 5.01E-06 Liver -- 1.53E-03 -- 1.53E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 4.05E-02 -- 4.05E-02

Dieldrin -- 1.07E-11 -- 1.07E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 7.92E-11 -- 7.92E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 3.74E-09 -- 3.74E-09 -- -- NC -- NC

Constituent Total 7.38E-05 7.38E-05 8.42E+00 8.42E+00

Exposure Point Total 7.38E-05 8.42E+00
Exposure Medium Total 7.38E-05 8.42E+00

Medium Total 2.74E-04 1.26E+01
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Page 2 of 2RAGS PART D TABLE 9.4RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA-O-3 Benzene -- 1.81E-08 -- 1.81E-08 Immune -- 3.41E-04 -- 3.41E-04

Tetrachloroethene -- 1.83E-07 -- 1.83E-07 Kidney, Liver -- 2.43E-03 -- 2.43E-03

Trichloroethene -- 3.48E-08 -- 3.48E-08 Nervous system, Eye -- 8.13E-05 -- 8.13E-05

Constituent Total 2.36E-07 2.36E-07 2.86E-03 2.86E-03

Exposure Point Total 2.36E-07 2.86E-03

Exposure Medium Total 2.36E-07 2.86E-03

Medium Total 2.36E-07 2.86E-03

Receptor Total 2.74E-04 Receptor HI Total  1.26E+01

Notes: gw risk <10-4

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.65E+00

HI - Hazard Index. Eye HI= 7.02E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.96E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 5.85E-01

Liver HI= 5.09E-01

Nails HI= 7.02E-01

Nasal HI= 4.05E-02

Nervous system HI= 6.41E+00
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Page 1 of 2RAGS PART D TABLE 9.5MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North Pentachlorophenol 3.32E-07 -- 7.30E-08 4.05E-07 Kidney, Liver 9.21E-04 -- 2.03E-04 1.12E-03

PCBs, Total 2.63E-05 -- 9.75E-06 3.60E-05 Eye, Nails, Immune 6.57E+00 -- 2.44E+00 9.00E+00

Dioxin TEQ-HH 8.61E-05 -- 1.14E-05 9.75E-05 Developmental 5.74E+00 -- 7.58E-01 6.50E+00

Mercury NC -- NC NC Immune 4.54E-02 -- 1.43E-03 4.68E-02

Constituent Total 1.13E-04 2.12E-05 1.34E-04 1.24E+01 3.20E+00 1.55E+01

Exposure Point Total 1.34E-04 1.55E+01
Exposure Medium Total 1.34E-04 1.55E+01

Ambient Air Site O North Benzene -- 1.57E-06 -- 1.57E-06 Immune -- 1.06E-01 -- 1.06E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.90E-01 -- 2.90E-01

Dichloromethane -- 3.97E-07 -- 3.97E-07 Vascular, Nervous system -- 2.11E-02 -- 2.11E-02

Ethylbenzene -- NC -- NC Developmental -- 2.39E-02 -- 2.39E-02

Tetrachloroethene -- 3.14E-07 -- 3.14E-07 Kidney, Liver -- 1.50E-02 -- 1.50E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.23E+00 -- 1.23E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.89E-01 -- 4.89E-01

1,2-Dichlorobenzene -- NC -- NC Body weight -- 3.18E-02 -- 3.18E-02

1,4-Dichlorobenzene -- 4.10E-06 -- 4.10E-06 Liver -- 4.48E-03 -- 4.48E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 1.51E-01 -- 1.51E-01

bis(2-Chloroethyl)ether -- 1.57E-06 -- 1.57E-06 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 4.46E-02 -- 4.46E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 4.98E-02 -- 4.98E-02

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.48E-10 -- 6.48E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 3.52E-09 -- 3.52E-09 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 3.25E-06 -- 3.25E-06

Constituent Total 7.95E-06 7.95E-06 2.46E+00 2.46E+00

Exposure Point Total 7.95E-06 2.46E+00
Exposure Medium Total 7.95E-06 2.46E+00

Medium Total 1.42E-04 1.80E+01
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Page 2 of 2RAGS PART D TABLE 9.5MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air O North - LEACH-0-1 Benzene -- 2.74E-07 -- 2.74E-07 Immune -- 1.84E-02 -- 1.84E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 9.51E-03 -- 9.51E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 6.31E-03 -- 6.31E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.29E-04 -- 1.29E-04

Constituent Total 2.74E-07 2.74E-07 3.44E-02 3.44E-02

Exposure Point Total 2.74E-07 3.44E-02

Exposure Medium Total 2.74E-07 3.44E-02

Medium Total 2.74E-07 3.44E-02

Receptor Total 1.42E-04 Receptor HI Total  1.80E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 5.00E-02

HI - Hazard Index. Body weight HI= 3.18E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 6.52E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 9.00E+00

Hematological HI= 5.00E-02

Immune HI= 9.17E+00

Kidney HI= 8.55E-01

Liver HI= 3.70E-01

Nails HI= 9.00E+00

Nasal HI= 2.02E-01

Nervous system HI= 1.25E+00

Vascular HI= 2.11E-02

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Outdoor Industrial Worker\MLE outdoor worker total.xlsO North- LEACH-0-1
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 2RAGS PART D TABLE 9.5RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North Pentachlorophenol 1.53E-05 -- 1.01E-05 2.54E-05 Kidney, Liver 1.19E-02 -- 7.85E-03 1.98E-02

PCBs, Total 3.13E-04 -- 3.48E-04 6.61E-04 Eye, Nails, Immune 2.19E+01 -- 2.44E+01 4.63E+01

Dioxin TEQ-HH 1.03E-03 -- 4.06E-04 1.43E-03 Developmental 1.91E+01 -- 7.58E+00 2.67E+01

Mercury NC -- NC NC Immune 4.46E-01 -- 4.21E-02 4.88E-01

Constituent Total 1.35E-03 7.64E-04 2.12E-03 4.15E+01 3.20E+01 7.35E+01

Exposure Point Total 2.12E-03 7.35E+01
Exposure Medium Total 2.12E-03 7.35E+01

Ambient Air Site O North Benzene -- 1.61E-05 -- 1.61E-05 Immune -- 3.03E-01 -- 3.03E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.90E-01 -- 6.90E-01

Dichloromethane -- 3.65E-06 -- 3.65E-06 Vascular, Nervous system -- 5.43E-02 -- 5.43E-02

Ethylbenzene -- NC -- NC Developmental -- 6.36E-02 -- 6.36E-02

Tetrachloroethene -- 3.56E-06 -- 3.56E-06 Kidney, Liver -- 4.74E-02 -- 4.74E-02

Xylenes, Total -- NC -- NC Nervous system -- 3.16E+00 -- 3.16E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.40E+00 -- 1.40E+00

1,2-Dichlorobenzene -- NC -- NC Body weight -- 1.12E-01 -- 1.12E-01

1,4-Dichlorobenzene -- 3.58E-05 -- 3.58E-05 Liver -- 1.10E-02 -- 1.10E-02

2-Methylnaphthalene -- NC -- NC Nasal -- 4.85E-01 -- 4.85E-01

bis(2-Chloroethyl)ether -- 4.74E-06 -- 4.74E-06 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.29E-01 -- 1.29E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 4.22E-02 -- 4.22E-02

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 3.70E-09 -- 3.70E-09 -- -- NC -- NC

Dioxin TEQ-HH -- 2.01E-08 -- 2.01E-08 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 1.53E-05 -- 1.53E-05

Constituent Total 6.39E-05 6.39E-05 6.49E+00 6.49E+00

Exposure Point Total 6.39E-05 6.49E+00
Exposure Medium Total 6.39E-05 6.49E+00

Medium Total 2.18E-03 8.00E+01
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Page 2 of 2RAGS PART D TABLE 9.5RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air O North- LEACH-0-1 Benzene -- 1.57E-06 -- 1.57E-06 Immune -- 2.95E-02 -- 2.95E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.52E-02 -- 1.52E-02

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.01E-02 -- 1.01E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.07E-04 -- 2.07E-04

Constituent Total 1.57E-06 1.57E-06 5.50E-02 5.50E-02

Exposure Point Total 1.57E-06 5.50E-02

Exposure Medium Total 1.57E-06 5.50E-02

Medium Total 1.57E-06 5.50E-02

Receptor Total 2.18E-03 Receptor HI Total  8.00E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 4.24E-02

HI - Hazard Index. Body weight HI= 1.12E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.68E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 4.63E+01

Hematological HI= 4.24E-02

Immune HI= 4.71E+01

Kidney HI= 2.21E+00

Liver HI= 8.26E-01

Nails HI= 4.63E+01

Nasal HI= 6.24E-01

Nervous system HI= 3.21E+00

Vascular HI= 5.43E-02
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RAGS PART D TABLE 9.6MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site P Tetrachloroethene 6.46E-08 -- 0.00E+00 6.46E-08 Liver, Body weight 1.20E-04 -- 0.00E+00 1.20E-04

Benzo(a)pyrene 1.13E-08 -- 1.12E-08 2.25E-08 -- NC -- NC NC

PCBs, Total 8.80E-08 -- 3.27E-08 1.21E-07 Eye, Nails, Immune 2.20E-02 -- 8.17E-03 3.02E-02

Arsenic 1.13E-07 -- 2.49E-08 1.38E-07 Skin, Vascular 2.52E-03 -- 5.54E-04 3.07E-03

Manganese NC -- NC NC Nervous System 4.18E-03 -- 2.30E-04 4.41E-03

Vanadium NC -- NC NC Hair 2.06E-03 -- 1.74E-04 2.23E-03

Constituent Total 2.77E-07 6.88E-08 3.46E-07 3.09E-02 9.13E-03 4.00E-02

Exposure Point Total 3.46E-07 4.00E-02
Exposure Medium Total 3.46E-07 4.00E-02

Ambient Air Site P Benzene -- 8.94E-08 -- 8.94E-08 Immune -- 6.01E-03 -- 6.01E-03

Chloroform -- 1.06E-06 -- 1.06E-06 Gastrointestinal, Kidney, Developmental -- 1.53E-03 -- 1.53E-03

Hexane -- NC -- NC Nervous system -- 9.89E-02 -- 9.89E-02

Tetrachloroethene -- 1.53E-06 -- 1.53E-06 Kidney, Liver -- 7.28E-02 -- 7.28E-02

Trichloroethene -- 5.02E-09 -- 5.02E-09 Nervous system, Eye -- 4.18E-05 -- 4.18E-05

Xylenes, Total -- NC -- NC Nervous system -- 5.06E-02 -- 5.06E-02

1,4-Dichlorobenzene -- 8.36E-07 -- 8.36E-07 Liver -- 9.14E-04 -- 9.14E-04

Benzo(a)pyrene -- 1.21E-12 -- 1.21E-12 -- -- NC -- NC

PCBs, Total -- 7.80E-12 -- 7.80E-12 -- -- NC -- NC

Arsenic -- 2.79E-10 -- 2.79E-10 Developmental, Vascular, Nervous system -- 2.16E-05 -- 2.16E-05

Manganese -- NC -- NC Nervous system -- 5.17E-04 -- 5.17E-04

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 3.52E-06 3.52E-06 2.31E-01 2.31E-01

Exposure Point Total 3.52E-06 2.31E-01
Exposure Medium Total 3.52E-06 2.31E-01

Medium Total 3.86E-06 2.71E-01

Receptor Total 3.86E-06 Receptor HI Total  2.71E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 1.20E-04  

HI - Hazard Index. Developmental HI= 1.53E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.02E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 1.53E-03

Hair HI= 2.23E-03

Immune HI= 3.62E-02

Kidney HI= 7.43E-02

Liver HI= 1.03E-03

Nails HI= 3.02E-02

Nervous System HI= 1.54E-01

Skin HI= 3.07E-03

Vascular HI= 3.07E-03
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RAGS PART D TABLE 9.6RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site P Tetrachloroethene 8.93E-06 -- 0.00E+00 8.93E-06 Liver, Body weight 4.63E-03 -- 0.00E+00 4.63E-03

Benzo(a)pyrene 2.07E-07 -- 6.14E-07 8.21E-07 -- NC -- NC NC

PCBs, Total 3.09E-06 -- 3.45E-06 6.54E-06 Eye, Nails, Immune 2.17E-01 -- 2.41E-01 4.58E-01

Arsenic 1.79E-06 -- 1.18E-06 2.98E-06 Skin, Vascular 1.12E-02 -- 7.37E-03 1.85E-02

Manganese NC -- NC NC Nervous System 3.18E-02 -- 5.25E-03 3.71E-02

Vanadium NC -- NC NC Hair 2.07E-02 -- 5.24E-03 2.59E-02

Constituent Total 1.40E-05 5.24E-06 1.93E-05 2.85E-01 2.59E-01 5.44E-01

Exposure Point Total 1.93E-05 5.44E-01
Exposure Medium Total 1.93E-05 5.44E-01

Ambient Air Site P Benzene -- 5.61E-07 -- 5.61E-07 Immune -- 1.06E-02 -- 1.06E-02

Chloroform -- 8.46E-06 -- 8.46E-06 Gastrointestinal, Kidney, Developmental -- 3.43E-03 -- 3.43E-03

Hexane -- NC -- NC Nervous system -- 1.56E-01 -- 1.56E-01

Tetrachloroethene -- 3.81E-05 -- 3.81E-05 Kidney, Liver -- 5.08E-01 -- 5.08E-01

Trichloroethene -- 3.24E-08 -- 3.24E-08 Nervous system, Eye -- 7.57E-05 -- 7.57E-05

Xylenes, Total -- NC -- NC Nervous system -- 1.47E-01 -- 1.47E-01

1,4-Dichlorobenzene -- 5.35E-06 -- 5.35E-06 Liver -- 1.64E-03 -- 1.64E-03

Benzo(a)pyrene -- 1.07E-11 -- 1.07E-11 -- -- NC -- NC

PCBs, Total -- 1.32E-10 -- 1.32E-10 -- -- NC -- NC

Arsenic -- 2.12E-09 -- 2.12E-09 Developmental, Vascular, Nervous system -- 4.60E-05 -- 4.60E-05

Manganese -- NC -- NC Nervous system -- 1.89E-03 -- 1.89E-03

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 5.25E-05 5.25E-05 8.29E-01 8.29E-01

Exposure Point Total 5.25E-05 8.29E-01
Exposure Medium Total 5.25E-05 8.29E-01

Medium Total 7.18E-05 1.37E+00

Receptor Total 7.18E-05 Receptor HI Total  1.37E+00  

Notes:

HI - Hazard Index. Body weight HI= 4.63E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.43E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 4.58E-01

Gastrointestinal HI= 3.43E-03

Hair HI= 2.59E-02

Immune HI= 4.68E-01

Kidney HI= 5.12E-01

Liver HI= 6.27E-03

Nails HI= 4.58E-01

Nervous System HI= 3.40E-01

Skin HI= 1.85E-02

Vascular HI= 1.85E-02
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Page 1 of 2RAGS PART D TABLE 9.7MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q Central Benzo(a)anthracene 2.51E-09 -- 2.47E-09 4.98E-09 -- NC -- NC NC

Benzo(a)pyrene 2.38E-08 -- 2.34E-08 4.72E-08 -- NC -- NC NC

Benzo(b)fluoranthene 2.30E-09 -- 2.26E-09 4.56E-09 -- NC -- NC NC

PCBs, Total 1.61E-08 -- 5.96E-09 2.20E-08 Eye, Nails, Immune 4.02E-03 -- 1.49E-03 5.51E-03

Dioxin TEQ-HH 6.24E-07 -- 8.23E-08 7.06E-07 Developmental 4.16E-02 -- 5.49E-03 4.71E-02

Arsenic 9.57E-08 -- 2.10E-08 1.17E-07 Skin, Vascular 2.13E-03 -- 4.68E-04 2.59E-03

Constituent Total 7.64E-07 1.38E-07 9.01E-07 4.77E-02 7.45E-03 5.52E-02

Exposure Point Total 9.01E-07 5.52E-02
Exposure Medium Total 9.01E-07 5.52E-02

Ambient Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 1.93E-02 -- 1.93E-02

Xylenes, Total -- NC -- NC Nervous system -- 2.48E-02 -- 2.48E-02

1,4-Dichlorobenzene -- 9.77E-08 -- 9.77E-08 Liver -- 1.07E-04 -- 1.07E-04

Benzo(a)anthracene -- 1.07E-12 -- 1.07E-12 -- -- NC -- NC

Benzo(a)pyrene -- 1.01E-11 -- 1.01E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 9.80E-13 -- 9.80E-13 -- -- NC -- NC

PCBs, Total -- 5.68E-12 -- 5.68E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 3.66E-10 -- 3.66E-10 -- -- NC -- NC

Arsenic -- 9.39E-10 -- 9.39E-10 Developmental, Vascular, Nervous system -- 7.28E-05 -- 7.28E-05

Constituent Total 9.90E-08 9.90E-08 4.43E-02 4.43E-02

Exposure Point Total 9.90E-08 4.43E-02
Exposure Medium Total 9.90E-08 4.43E-02

Medium Total 1.00E-06 9.94E-02
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Page 2 of 2RAGS PART D TABLE 9.7MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q Central - SA-Q-6 Benzene -- 1.05E-08 -- 1.05E-08 Immune -- 7.06E-04 -- 7.06E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.51E-04 -- 2.51E-04

Constituent Total 1.05E-08 1.05E-08 9.57E-04 9.57E-04

Exposure Point Total 1.05E-08 9.57E-04

Exposure Medium Total 1.05E-08 9.57E-04

Medium Total 1.05E-08 9.57E-04

Receptor Total 1.01E-06 Receptor HI Total  1.00E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.71E-02  

HI - Hazard Index. Eye HI= 5.51E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 6.22E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 1.95E-02

Liver HI= 1.96E-02

Nails HI= 5.51E-03

Nervous system HI= 2.49E-02

Skin HI= 2.59E-03

Vascular HI= 2.67E-03
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Page 1 of 2RAGS PART D TABLE 9.7RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q Central Benzo(a)anthracene 7.69E-08 -- 2.28E-07 3.04E-07 -- NC -- NC NC

Benzo(a)pyrene 7.16E-07 -- 2.12E-06 2.83E-06 -- NC -- NC NC

Benzo(b)fluoranthene 6.91E-08 -- 2.04E-07 2.74E-07 -- NC -- NC NC

PCBs, Total 4.08E-07 -- 4.54E-07 8.62E-07 Eye, Nails, Immune 2.85E-02 -- 3.18E-02 6.03E-02

Dioxin TEQ-HH 4.16E-05 -- 1.65E-05 5.81E-05 Developmental 7.77E-01 -- 3.08E-01 1.08E+00

Arsenic 6.88E-06 -- 4.54E-06 1.14E-05 Skin, Vascular 4.28E-02 -- 2.82E-02 7.10E-02

Constituent Total 4.98E-05 2.40E-05 7.38E-05 8.48E-01 3.68E-01 1.22E+00

Exposure Point Total 7.38E-05 1.22E+00
Exposure Medium Total 7.38E-05 1.22E+00

Ambient Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 1.41E-01 -- 1.41E-01

Xylenes, Total -- NC -- NC Nervous system -- 2.06E-01 -- 2.06E-01

1,4-Dichlorobenzene -- 1.07E-06 -- 1.07E-06 Liver -- 3.28E-04 -- 3.28E-04

Benzo(a)anthracene -- 1.58E-11 -- 1.58E-11 -- -- NC -- NC

Benzo(a)pyrene -- 1.47E-10 -- 1.47E-10 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.42E-11 -- 1.42E-11 -- -- NC -- NC

PCBs, Total -- 6.92E-11 -- 6.92E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 1.17E-08 -- 1.17E-08 -- -- NC -- NC

Arsenic -- 3.24E-08 -- 3.24E-08 Developmental, Vascular, Nervous system -- 7.03E-04 -- 7.03E-04

Constituent Total 1.11E-06 1.11E-06 3.49E-01 3.49E-01

Exposure Point Total 1.11E-06 3.49E-01
Exposure Medium Total 1.11E-06 3.49E-01

Medium Total 7.49E-05 1.56E+00
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Page 2 of 2RAGS PART D TABLE 9.7RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q Central - SA-Q-6 Benzene -- 6.00E-08 -- 6.00E-08 Immune -- 1.13E-03 -- 1.13E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.01E-04 -- 4.01E-04

Constituent Total 6.00E-08 6.00E-08 1.53E-03 1.53E-03

Exposure Point Total 6.00E-08 1.53E-03

Exposure Medium Total 6.00E-08 1.53E-03

Medium Total 6.00E-08 1.53E-03

Receptor Total 7.50E-05 Receptor HI Total  1.57E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.09E+00  

HI - Hazard Index. Eye HI= 6.03E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 6.15E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 1.42E-01

Liver HI= 1.42E-01

Nails HI= 6.03E-02

Nervous system HI= 2.07E-01

Skin HI= 7.10E-02

Vascular HI= 7.17E-02
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Page 1 of 2RAGS PART D TABLE 9.8MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 3.30E-08 -- 3.25E-08 6.55E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 8.74E-09 -- 8.62E-09 1.74E-08 -- NC -- NC NC

PCBs, Total 3.33E-08 -- 1.23E-08 4.56E-08 Eye, Nails, Immune 8.32E-03 -- 3.09E-03 1.14E-02

Dioxin TEQ-HH 5.64E-07 -- 7.45E-08 6.38E-07 Developmental 3.76E-02 -- 4.96E-03 4.26E-02

Arsenic 1.38E-07 -- 3.04E-08 1.68E-07 Skin, Vascular 3.07E-03 -- 6.75E-04 3.74E-03

Cadmium NC -- NC NC Kidney 2.23E-03 -- 1.96E-04 2.42E-03

Constituent Total 7.77E-07 1.58E-07 9.35E-07 5.12E-02 8.92E-03 6.01E-02

Exposure Point Total 9.35E-07 6.01E-02
Exposure Medium Total 9.35E-07 6.01E-02

Ambient Air Site Q North Benzene -- 4.43E-08 -- 4.43E-08 Immune -- 2.98E-03 -- 2.98E-03

Tetrachloroethene -- 2.68E-07 -- 2.68E-07 Kidney, Liver -- 1.28E-02 -- 1.28E-02

Trichloroethene -- 4.40E-09 -- 4.40E-09 Nervous system, Eye -- 3.67E-05 -- 3.67E-05

Xylenes, Total -- NC -- NC Nervous system -- 2.04E-02 -- 2.04E-02

Benzo(a)pyrene -- 1.13E-11 -- 1.13E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 3.00E-12 -- 3.00E-12 -- -- NC -- NC

PCBs, Total -- 9.47E-12 -- 9.47E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 2.67E-10 -- 2.67E-10 -- -- NC -- NC

Arsenic -- 1.09E-09 -- 1.09E-09 Developmental, Vascular, Nervous system -- 8.46E-05 -- 8.46E-05

Cadmium -- 3.32E-10 -- 3.32E-10 Kidney, Respiratory -- 9.22E-05 -- 9.22E-05

Constituent Total 3.18E-07 3.18E-07 3.64E-02 3.64E-02

Exposure Point Total 3.18E-07 3.64E-02
Exposure Medium Total 3.18E-07 3.64E-02

Medium Total 1.25E-06 9.65E-02
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Page 2 of 2RAGS PART D TABLE 9.8MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 2.53E-07 -- 2.53E-07 Liver -- 3.97E-05 -- 3.97E-05

Benzene -- 4.29E-08 -- 4.29E-08 Immune -- 2.89E-03 -- 2.89E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.55E-03 -- 2.55E-03

Dichloromethane -- 2.89E-10 -- 2.89E-10 Vascular, Nervous system -- 1.54E-05 -- 1.54E-05

Tetrachloroethene -- 3.31E-08 -- 3.31E-08 Kidney, Liver -- 1.58E-03 -- 1.58E-03

Toluene -- NC -- NC Nervous system -- 4.98E-05 -- 4.98E-05

Trichloroethene -- 1.37E-09 -- 1.37E-09 Nervous system, Eye -- 1.14E-05 -- 1.14E-05

Vinyl chloride -- 2.54E-09 -- 2.54E-09 Liver -- 5.77E-05 -- 5.77E-05

1,4-Dichlorobenzene -- 6.27E-09 -- 6.27E-09 Liver -- 6.86E-06 -- 6.86E-06

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.27E-03 -- 5.27E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 6.80E-04 -- 6.80E-04

Constituent Total 3.39E-07 3.39E-07 1.31E-02 1.31E-02

Exposure Point Total 3.39E-07 1.31E-02

Exposure Medium Total 3.39E-07 1.31E-02

Medium Total 3.39E-07 1.31E-02

Receptor Total 1.59E-06 Receptor HI Total  1.10E-01

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 6.80E-04

HI - Hazard Index. Developmental HI= 4.27E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 1.15E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 6.80E-04

Immune HI= 1.73E-02

Kidney HI= 2.01E-02

Liver HI= 1.77E-02

Nails HI= 1.14E-02

Nasal HI= 5.27E-03

Nervous system HI= 2.06E-02

Respiratory HI= 9.22E-05

Skin HI= 3.74E-03

Vascular HI= 3.84E-03
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Page 1 of 2RAGS PART D TABLE 9.8RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 9.70E-07 -- 2.87E-06 3.84E-06 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.52E-07 -- 4.51E-07 6.03E-07 -- NC -- NC NC

PCBs, Total 1.07E-06 -- 1.19E-06 2.26E-06 Eye, Nails, Immune 7.50E-02 -- 8.35E-02 1.58E-01

Dioxin TEQ-HH 2.49E-05 -- 9.85E-06 3.47E-05 Developmental 4.64E-01 -- 1.84E-01 6.48E-01

Arsenic 1.19E-05 -- 7.88E-06 1.98E-05 Skin, Vascular 7.43E-02 -- 4.91E-02 1.23E-01

Cadmium NC -- NC NC Kidney 6.85E-02 -- 1.81E-02 8.66E-02

Constituent Total 3.90E-05 2.22E-05 6.12E-05 6.82E-01 3.34E-01 1.02E+00

Exposure Point Total 6.12E-05 1.02E+00
Exposure Medium Total 6.12E-05 1.02E+00

Ambient Air Site Q North Benzene -- 1.23E-06 -- 1.23E-06 Immune -- 2.32E-02 -- 2.32E-02

Tetrachloroethene -- 8.65E-06 -- 8.65E-06 Kidney, Liver -- 1.15E-01 -- 1.15E-01

Trichloroethene -- 1.05E-07 -- 1.05E-07 Nervous system, Eye -- 2.46E-04 -- 2.46E-04

Xylenes, Total -- NC -- NC Nervous system -- 1.54E-01 -- 1.54E-01

Benzo(a)pyrene -- 1.60E-10 -- 1.60E-10 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.51E-11 -- 2.51E-11 -- -- NC -- NC

PCBs, Total -- 1.46E-10 -- 1.46E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 5.64E-09 -- 5.64E-09 -- -- NC -- NC

Arsenic -- 4.53E-08 -- 4.53E-08 Developmental, Vascular, Nervous system -- 9.83E-04 -- 9.83E-04

Cadmium -- 1.75E-08 -- 1.75E-08 Kidney, Respiratory -- 1.36E-03 -- 1.36E-03

Constituent Total 1.01E-05 1.01E-05 2.96E-01 2.96E-01

Exposure Point Total 1.01E-05 2.96E-01
Exposure Medium Total 1.01E-05 2.96E-01

Medium Total 7.13E-05 1.31E+00
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Page 2 of 2RAGS PART D TABLE 9.8RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 4.82E-06 -- 4.82E-06 Liver -- 2.12E-04 -- 2.12E-04

Benzene -- 8.06E-07 -- 8.06E-07 Immune -- 1.52E-02 -- 1.52E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.49E-02 -- 1.49E-02

Dichloromethane -- 5.55E-09 -- 5.55E-09 Vascular, Nervous system -- 8.27E-05 -- 8.27E-05

Tetrachloroethene -- 6.98E-07 -- 6.98E-07 Kidney, Liver -- 9.30E-03 -- 9.30E-03

Toluene -- NC -- NC Nervous system -- 2.53E-04 -- 2.53E-04

Trichloroethene -- 3.04E-08 -- 3.04E-08 Nervous system, Eye -- 7.10E-05 -- 7.10E-05

Vinyl chloride -- 4.74E-08 -- 4.74E-08 Liver -- 3.02E-04 -- 3.02E-04

1,4-Dichlorobenzene -- 1.01E-07 -- 1.01E-07 Liver -- 3.10E-05 -- 3.10E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.10E-02 -- 3.10E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.83E-03 -- 3.83E-03

Constituent Total 6.51E-06 6.51E-06 7.52E-02 7.52E-02

Exposure Point Total 6.51E-06 7.52E-02

Exposure Medium Total 6.51E-06 7.52E-02

Medium Total 6.51E-06 7.52E-02

Receptor Total 7.78E-05 Receptor HI Total  1.39E+00

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 3.83E-03

HI - Hazard Index. Developmental HI= 6.49E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 1.59E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 3.83E-03

Immune HI= 1.97E-01

Kidney HI= 2.31E-01

Liver HI= 1.44E-01

Nails HI= 1.58E-01

Nasal HI= 3.10E-02

Nervous system HI= 1.56E-01

Respiratory HI= 1.36E-03

Skin HI= 1.23E-01

Vascular HI= 1.24E-01
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Page 1 of 2RAGS PART D TABLE 9.9MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 3.30E-08 -- 3.25E-08 6.55E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 8.74E-09 -- 8.62E-09 1.74E-08 -- NC -- NC NC

PCBs, Total 3.33E-08 -- 1.23E-08 4.56E-08 Eye, Nails, Immune 8.32E-03 -- 3.09E-03 1.14E-02

Dioxin TEQ-HH 5.64E-07 -- 7.45E-08 6.38E-07 Developmental 3.76E-02 -- 4.96E-03 4.26E-02

Arsenic 1.38E-07 -- 3.04E-08 1.68E-07 Skin, Vascular 3.07E-03 -- 6.75E-04 3.74E-03

Cadmium NC -- NC NC Kidney 2.23E-03 -- 1.96E-04 2.42E-03

Constituent Total 7.77E-07 1.58E-07 9.35E-07 5.12E-02 8.92E-03 6.01E-02

Exposure Point Total 9.35E-07 6.01E-02
Exposure Medium Total 9.35E-07 6.01E-02

Ambient Air Site Q North Benzene -- 4.43E-08 -- 4.43E-08 Immune -- 2.98E-03 -- 2.98E-03

Tetrachloroethene -- 2.68E-07 -- 2.68E-07 Kidney, Liver -- 1.28E-02 -- 1.28E-02

Trichloroethene -- 4.40E-09 -- 4.40E-09 Nervous system, Eye -- 3.67E-05 -- 3.67E-05

Xylenes, Total -- NC -- NC Nervous system -- 2.04E-02 -- 2.04E-02

Benzo(a)pyrene -- 1.13E-11 -- 1.13E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 3.00E-12 -- 3.00E-12 -- -- NC -- NC

PCBs, Total -- 9.47E-12 -- 9.47E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 2.67E-10 -- 2.67E-10 -- -- NC -- NC

Arsenic -- 1.09E-09 -- 1.09E-09 Developmental, Vascular, Nervous system -- 8.46E-05 -- 8.46E-05

Cadmium -- 3.32E-10 -- 3.32E-10 Kidney, Respiratory -- 9.22E-05 -- 9.22E-05

Constituent Total 3.18E-07 3.18E-07 3.64E-02 3.64E-02

Exposure Point Total 3.18E-07 3.64E-02
Exposure Medium Total 3.18E-07 3.64E-02

Medium Total 1.25E-06 9.65E-02
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Page 2 of 2RAGS PART D TABLE 9.9MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q North - SA-Q-1 Benzene -- 2.77E-07 -- 2.77E-07 Immune -- 1.86E-02 -- 1.86E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.23E-03 -- 6.23E-03

Chloroethane -- NC -- NC Developmental -- 1.20E-05 -- 1.20E-05

Constituent Total 2.77E-07 2.77E-07 2.48E-02 2.48E-02

Exposure Point Total 2.77E-07 2.48E-02

Exposure Medium Total 2.77E-07 2.48E-02

Medium Total 2.77E-07 2.48E-02

Receptor Total 1.53E-06 Receptor HI Total  1.21E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.27E-02  

HI - Hazard Index. Eye HI= 1.14E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 3.30E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 2.15E-02

Liver HI= 1.90E-02

Nails HI= 1.14E-02

Nervous system HI= 2.05E-02

Respiratory HI= 9.22E-05

Skin HI= 3.74E-03

Vascular HI= 3.83E-03
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Page 1 of 2RAGS PART D TABLE 9.9RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 9.70E-07 -- 2.87E-06 3.84E-06 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.52E-07 -- 4.51E-07 6.03E-07 -- NC -- NC NC

PCBs, Total 1.07E-06 -- 1.19E-06 2.26E-06 Eye, Nails, Immune 7.50E-02 -- 8.35E-02 1.58E-01

Dioxin TEQ-HH 2.49E-05 -- 9.85E-06 3.47E-05 Developmental 4.64E-01 -- 1.84E-01 6.48E-01

Arsenic 1.19E-05 -- 7.88E-06 1.98E-05 Skin, Vascular 7.43E-02 -- 4.91E-02 1.23E-01

Cadmium NC -- NC NC Kidney 6.85E-02 -- 1.81E-02 8.66E-02

Constituent Total 3.90E-05 2.22E-05 6.12E-05 6.82E-01 3.34E-01 1.02E+00

Exposure Point Total 6.12E-05 1.02E+00
Exposure Medium Total 6.12E-05 1.02E+00

Ambient Air Site Q North Benzene -- 1.23E-06 -- 1.23E-06 Immune -- 2.32E-02 -- 2.32E-02

Tetrachloroethene -- 8.65E-06 -- 8.65E-06 Kidney, Liver -- 1.15E-01 -- 1.15E-01

Trichloroethene -- 1.05E-07 -- 1.05E-07 Nervous system, Eye -- 2.46E-04 -- 2.46E-04

Xylenes, Total -- NC -- NC Nervous system -- 1.54E-01 -- 1.54E-01

Benzo(a)pyrene -- 1.60E-10 -- 1.60E-10 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.51E-11 -- 2.51E-11 -- -- NC -- NC

PCBs, Total -- 1.46E-10 -- 1.46E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 5.64E-09 -- 5.64E-09 -- -- NC -- NC

Arsenic -- 4.53E-08 -- 4.53E-08 Developmental, Vascular, Nervous system -- 9.83E-04 -- 9.83E-04

Cadmium -- 1.75E-08 -- 1.75E-08 Kidney, Respiratory -- 1.36E-03 -- 1.36E-03

Constituent Total 1.01E-05 1.01E-05 2.96E-01 2.96E-01

Exposure Point Total 1.01E-05 2.96E-01
Exposure Medium Total 1.01E-05 2.96E-01

Medium Total 7.13E-05 1.31E+00
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Page 2 of 2RAGS PART D TABLE 9.9RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q North - SA-Q-1 Benzene -- 1.58E-06 -- 1.58E-06 Immune -- 2.98E-02 -- 2.98E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 9.96E-03 -- 9.96E-03

Chloroethane -- NC -- NC Developmental -- 1.92E-05 -- 1.92E-05

Constituent Total 1.58E-06 1.58E-06 3.97E-02 3.97E-02

Exposure Point Total 1.58E-06 3.97E-02

Exposure Medium Total 1.58E-06 3.97E-02

Medium Total 1.58E-06 3.97E-02

Receptor Total 7.29E-05 Receptor HI Total  1.35E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 6.49E-01  

HI - Hazard Index. Eye HI= 1.59E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.11E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 2.13E-01

Liver HI= 1.25E-01

Nails HI= 1.58E-01

Nervous system HI= 1.56E-01

Respiratory HI= 1.36E-03

Skin HI= 1.23E-01

Vascular HI= 1.24E-01
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Page 1 of 2
RAGS PART D TABLE 9.10MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q South Tetrachloroethene 1.07E-09 -- 0.00E+00 1.07E-09 Liver, Body weight 1.98E-06 -- 0.00E+00 1.98E-06

Benzo(a)anthracene 2.15E-09 -- 2.12E-09 4.28E-09 -- NC -- NC NC

Benzo(a)pyrene 2.10E-08 -- 2.07E-08 4.16E-08 -- NC -- NC NC

Benzo(b)fluoranthene 2.35E-09 -- 2.31E-09 4.66E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 4.86E-09 -- 4.80E-09 9.66E-09 -- NC -- NC NC

Dieldrin 1.66E-08 -- 3.64E-09 2.02E-08 Liver 2.07E-04 -- 4.55E-05 2.53E-04

PCBs, Total 8.81E-08 -- 3.27E-08 1.21E-07 Eye, Nails, Immune 2.20E-02 -- 8.17E-03 3.02E-02

Dioxin TEQ-HH 9.29E-07 -- 1.23E-07 1.05E-06 Developmental 6.19E-02 -- 8.17E-03 7.01E-02

Antimony NC -- NC NC Mortality, Hematological 2.32E-03 -- 3.40E-05 2.35E-03

Arsenic 8.32E-08 -- 1.83E-08 1.02E-07 Skin, Vascular 1.85E-03 -- 4.07E-04 2.26E-03

Cadmium NC -- NC NC Kidney 7.55E-02 -- 6.65E-03 8.22E-02

Chromium NC -- NC NC None reported 1.34E-03 -- 3.93E-04 1.73E-03

Manganese NC -- NC NC Nervous System 4.92E-03 -- 2.71E-04 5.19E-03

Mercury NC -- NC NC Immune 4.93E-03 -- 1.55E-04 5.08E-03

Constituent Total 1.15E-06 2.07E-07 1.36E-06 1.75E-01 2.43E-02 1.99E-01

Exposure Point Total 1.36E-06 1.99E-01
Exposure Medium Total 1.36E-06 1.99E-01

Ambient Air Site Q South Benzene -- 8.07E-09 -- 8.07E-09 Immune -- 5.43E-04 -- 5.43E-04

Tetrachloroethene -- 7.71E-08 -- 7.71E-08 Kidney, Liver -- 3.67E-03 -- 3.67E-03

Toluene -- NC -- NC Nervous system -- 1.28E-03 -- 1.28E-03

Trichloroethene -- 1.56E-09 -- 1.56E-09 Nervous system, Eye -- 1.30E-05 -- 1.30E-05

Xylenes, Total -- NC -- NC Nervous system -- 6.69E-02 -- 6.69E-02

Benzo(a)anthracene -- 1.06E-13 -- 1.06E-13 -- -- NC -- NC

Benzo(a)pyrene -- 1.03E-12 -- 1.03E-12 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.15E-13 -- 1.15E-13 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.39E-13 -- 2.39E-13 -- -- NC -- NC

Dieldrin -- 5.63E-13 -- 5.63E-13 -- -- NC -- NC

PCBs, Total -- 3.58E-12 -- 3.58E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 6.28E-11 -- 6.28E-11 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 9.40E-11 -- 9.40E-11 Developmental, Vascular, Nervous system -- 7.29E-06 -- 7.29E-06

Cadmium -- 1.61E-09 -- 1.61E-09 Kidney, Respiratory -- 4.47E-04 -- 4.47E-04

Chromium -- 1.90E-09 -- 1.90E-09 Respiratory -- 1.58E-05 -- 1.58E-05

Manganese -- NC -- NC Nervous system -- 2.79E-04 -- 2.79E-04

Mercury -- NC -- NC Nervous system -- 5.83E-07 -- 5.83E-07

Constituent Total 9.04E-08 9.04E-08 7.32E-02 7.32E-02

Exposure Point Total 9.04E-08 7.32E-02
Exposure Medium Total 9.04E-08 7.32E-02

Medium Total 1.45E-06 2.73E-01
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Page 2 of 2
RAGS PART D TABLE 9.10MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q South - AA-Q-6-24 Benzene -- 1.31E-07 -- 1.31E-07 Immune -- 8.83E-03 -- 8.83E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 4.46E-03 -- 4.46E-03

Constituent Total 1.31E-07 1.31E-07 1.33E-02 1.33E-02

Exposure Point Total 1.31E-07 1.33E-02

Exposure Medium Total 1.31E-07 1.33E-02

Medium Total 1.31E-07 1.33E-02

Receptor Total 1.58E-06 Receptor HI Total  2.86E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 1.98E-06  

HI - Hazard Index. Developmental HI= 7.01E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.02E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 2.35E-03

Immune HI= 4.46E-02

Kidney HI= 8.63E-02

Liver HI= 3.92E-03

Mortality HI= 2.35E-03

Nails HI= 3.02E-02

Nasal HI= 4.46E-03

Nervous system HI= 7.37E-02

Respiratory HI= 1.58E-05

Skin HI= 2.26E-03

Vascular HI= 2.26E-03
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TABLE 6-10 RAGS PART D TABLE 9.10RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q South Tetrachloroethene 1.19E-07 -- 0.00E+00 1.19E-07 Liver, Body weight 6.15E-05 -- 0.00E+00 6.15E-05

Benzo(a)anthracene 1.15E-07 -- 3.40E-07 4.54E-07 -- NC -- NC NC

Benzo(a)pyrene 1.16E-06 -- 3.42E-06 4.58E-06 -- NC -- NC NC

Benzo(b)fluoranthene 1.32E-07 -- 3.91E-07 5.23E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 9.67E-08 -- 2.86E-07 3.83E-07 -- NC -- NC NC

Dieldrin 3.54E-07 -- 2.34E-07 5.88E-07 Liver 1.24E-03 -- 8.19E-04 2.06E-03

PCBs, Total 2.68E-06 -- 2.98E-06 5.66E-06 Eye, Nails, Immune 1.87E-01 -- 2.09E-01 3.96E-01

Dioxin TEQ-HH 7.37E-05 -- 2.92E-05 1.03E-04 Developmental 1.38E+00 -- 5.45E-01 1.92E+00

Antimony NC -- NC NC Mortality, Hematological 1.49E-02 -- 6.55E-04 1.55E-02

Arsenic 1.68E-06 -- 1.11E-06 2.78E-06 Skin, Vascular 1.04E-02 -- 6.88E-03 1.73E-02

Cadmium NC -- NC NC Kidney 2.72E+00 -- 7.17E-01 3.43E+00

Chromium NC -- NC NC None reported 2.45E-02 -- 2.16E-02 4.61E-02

Manganese NC -- NC NC Nervous System 2.07E-02 -- 3.41E-03 2.41E-02

Mercury NC -- NC NC Immune 1.66E-01 -- 1.57E-02 1.82E-01

Constituent Total 8.00E-05 3.79E-05 1.18E-04 4.52E+00 1.52E+00 6.04E+00

Exposure Point Total 1.18E-04 6.04E+00
Exposure Medium Total 1.18E-04 6.04E+00

Ambient Air Site Q South Benzene -- 1.34E-07 -- 1.34E-07 Immune -- 2.52E-03 -- 2.52E-03

Tetrachloroethene -- 1.95E-06 -- 1.95E-06 Kidney, Liver -- 2.61E-02 -- 2.61E-02

Toluene -- NC -- NC Nervous system -- 1.19E-02 -- 1.19E-02

Trichloroethene -- 1.57E-08 -- 1.57E-08 Nervous system, Eye -- 3.67E-05 -- 3.67E-05

Xylenes, Total -- NC -- NC Nervous system -- 6.20E-01 -- 6.20E-01

Benzo(a)anthracene -- 2.71E-12 -- 2.71E-12 -- -- NC -- NC

Benzo(a)pyrene -- 2.73E-11 -- 2.73E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 3.12E-12 -- 3.12E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.28E-12 -- 2.28E-12 -- -- NC -- NC

Dieldrin -- 5.78E-12 -- 5.78E-12 -- -- NC -- NC

PCBs, Total -- 5.23E-11 -- 5.23E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 2.39E-09 -- 2.39E-09 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 9.09E-10 -- 9.09E-10 Developmental, Vascular, Nervous system -- 1.97E-05 -- 1.97E-05

Cadmium -- 9.91E-08 -- 9.91E-08 Kidney, Respiratory -- 7.71E-03 -- 7.71E-03

Chromium -- 5.96E-08 -- 5.96E-08 Respiratory -- 1.39E-04 -- 1.39E-04

Manganese -- NC -- NC Nervous system -- 5.63E-04 -- 5.63E-04

Mercury -- NC -- NC Nervous system -- 9.42E-06 -- 9.42E-06

Constituent Total 2.27E-06 2.27E-06 6.69E-01 6.69E-01

Exposure Point Total 2.27E-06 6.69E-01
Exposure Medium Total 2.27E-06 6.69E-01

Medium Total 1.20E-04 6.71E+00
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TABLE 6-10 RAGS PART D TABLE 9.10RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q South - AA-Q-6-24 Benzene -- 5.38E-08 -- 5.38E-08 Immune -- 1.01E-03 -- 1.01E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 5.09E-04 -- 5.09E-04

Constituent Total 5.38E-08 5.38E-08 1.52E-03 1.52E-03

Exposure Point Total 5.38E-08 1.52E-03

Exposure Medium Total 5.38E-08 1.52E-03

Medium Total 5.38E-08 1.52E-03

Receptor Total 1.20E-04 Receptor HI Total  6.71E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 6.15E-05  

HI - Hazard Index. Developmental HI= 1.92E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.96E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 1.55E-02

Immune HI= 5.81E-01

Kidney HI= 3.47E+00

Liver HI= 2.82E-02

Mortality HI= 1.55E-02

Nails HI= 3.96E-01

Nasal HI= 5.09E-04

Nervous system HI= 6.57E-01

Respiratory HI= 1.39E-04

Skin HI= 1.73E-02

Vascular HI= 1.73E-02
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Page 1 of 2RAGS PART D TABLE 9.11MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00
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Page 2 of 2RAGS PART D TABLE 9.11MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - AA-R-1-28 Benzene -- 1.01E-08 -- 1.01E-08 Immune -- 6.80E-04 -- 6.80E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 7.44E-04 -- 7.44E-04

bis(2-Chloroethyl)ether -- 1.52E-09 -- 1.52E-09 -- -- NC -- NC

Constituent Total 1.16E-08 1.16E-08 1.42E-03 1.42E-03

Exposure Point Total 1.16E-08 1.42E-03

Exposure Medium Total 1.16E-08 1.42E-03

Medium Total 1.16E-08 1.42E-03

Receptor Total 9.52E-05 Receptor HI Total  4.51E+00  

Notes:

HI - Hazard Index. Adrenal HI= 1.68E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.53E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E-01

Gastrointestinal HI= 3.53E-03

Hematological HI= 1.68E-01

Immune HI= 1.99E-01

Kidney HI= 3.85E+00

Liver HI= 3.48E+00

Nasal HI= 1.89E-01

Nervous system HI= 2.45E-01

Respiratory HI= 3.02E-02
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Page 1 of 2RAGS PART D TABLE 9.11RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01
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Page 2 of 2RAGS PART D TABLE 9.11RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - AA-R-1-28 Benzene -- 1.74E-07 -- 1.74E-07 Immune -- 3.27E-03 -- 3.27E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.58E-03 -- 3.58E-03

bis(2-Chloroethyl)ether -- 2.83E-08 -- 2.83E-08 -- -- NC -- NC

Constituent Total 2.02E-07 2.02E-07 6.85E-03 6.85E-03

Exposure Point Total 2.02E-07 6.85E-03

Exposure Medium Total 2.02E-07 6.85E-03

Medium Total 2.02E-07 6.85E-03

Receptor Total 9.84E-04 Receptor HI Total  1.34E+01  

Notes:

HI - Hazard Index. Adrenal HI= 2.69E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 8.19E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.36E-01

Gastrointestinal HI= 8.19E-03

Hematological HI= 2.69E-01

Immune HI= 7.52E-01

Kidney HI= 1.12E+01

Liver HI= 1.04E+01

Nasal HI= 5.52E-01

Nervous system HI= 8.26E-01

Respiratory HI= 6.20E-02
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TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00
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Page 2 of 2RAGS PART D TABLE 9.12MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-22A Benzene -- 4.65E-09 -- 4.65E-09 Immune -- 3.13E-04 -- 3.13E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.90E-03 -- 1.90E-03

1,4-Dichlorobenzene -- 1.41E-08 -- 1.41E-08 Liver -- 1.54E-05 -- 1.54E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 1.87E-08 1.87E-08 2.23E-03 2.23E-03

Exposure Point Total 1.87E-08 2.23E-03

Exposure Medium Total 1.87E-08 2.23E-03

Medium Total 1.87E-08 2.23E-03

Receptor Total 9.52E-05 Receptor HI Total  4.51E+00  

Notes:

HI - Hazard Index. Adrenal HI= 1.68E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.53E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E-01

Gastrointestinal HI= 3.53E-03

Hematological HI= 1.68E-01

Immune HI= 1.99E-01

Kidney HI= 3.85E+00

Liver HI= 3.49E+00

Nasal HI= 1.89E-01

Nervous system HI= 2.45E-01

Respiratory HI= 3.02E-02
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Page 1 of 2RAGS PART D TABLE 9.12RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01
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Page 2 of 2RAGS PART D TABLE 9.12RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-22A Benzene -- 2.46E-08 -- 2.46E-08 Immune -- 4.64E-04 -- 4.64E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.82E-03 -- 2.82E-03

1,4-Dichlorobenzene -- 7.46E-08 -- 7.46E-08 Liver -- 2.29E-05 -- 2.29E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 9.93E-08 9.93E-08 3.31E-03 3.31E-03

Exposure Point Total 9.93E-08 3.31E-03

Exposure Medium Total 9.93E-08 3.31E-03

Medium Total 9.93E-08 3.31E-03

Receptor Total 9.84E-04 Receptor HI Total  1.34E+01  

Notes:

HI - Hazard Index. Adrenal HI= 2.69E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 8.19E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.36E-01

Gastrointestinal HI= 8.19E-03

Hematological HI= 2.69E-01

Immune HI= 7.49E-01

Kidney HI= 1.12E+01

Liver HI= 1.04E+01

Nasal HI= 5.52E-01

Nervous system HI= 8.26E-01

Respiratory HI= 6.20E-02
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Page 1 of 2RAGS PART D TABLE 9.13MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00
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Page 2 of 2RAGS PART D TABLE 9.13MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-24A 1,2-Dichloroethane -- 1.62E-08 -- 1.62E-08 Liver -- 2.54E-06 -- 2.54E-06

Acetone -- NC -- NC Nervous system -- 1.02E-06 -- 1.02E-06

Benzene -- 4.59E-08 -- 4.59E-08 Immune -- 3.09E-03 -- 3.09E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.04E-03 -- 1.04E-03

Dichloromethane -- 4.95E-10 -- 4.95E-10 Vascular, Nervous system -- 2.63E-05 -- 2.63E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.96E-04 -- 3.96E-04

Constituent Total 6.25E-08 6.25E-08 4.55E-03 4.55E-03

Exposure Point Total 6.25E-08 4.55E-03

Exposure Medium Total 6.25E-08 4.55E-03

Medium Total 6.25E-08 4.55E-03

Receptor Total 9.52E-05 Receptor HI Total  4.52E+00  

Notes:

HI - Hazard Index. Adrenal HI= 3.96E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.53E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E-01

Gastrointestinal HI= 3.53E-03

Hematological HI= 1.68E-01

Immune HI= 2.02E-01

Kidney HI= 3.85E+00

Liver HI= 3.48E+00

Nasal HI= 1.89E-01

Nervous system HI= 2.45E-01

Respiratory HI= 3.02E-02

Vascular HI= 2.63E-05
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Page 1 of 2RAGS PART D TABLE 9.13RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01
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Page 2 of 2RAGS PART D TABLE 9.13RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-24A 1,2-Dichloroethane -- 1.96E-07 -- 1.96E-07 Liver -- 8.63E-06 -- 8.63E-06

Acetone -- NC -- NC Nervous system -- 3.23E-06 -- 3.23E-06

Benzene -- 5.59E-07 -- 5.59E-07 Immune -- 1.05E-02 -- 1.05E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.54E-03 -- 3.54E-03

Dichloromethane -- 6.02E-09 -- 6.02E-09 Vascular, Nervous system -- 8.97E-05 -- 8.97E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.20E-03 -- 1.20E-03

Constituent Total 7.61E-07 7.61E-07 1.54E-02 1.54E-02

Exposure Point Total 7.61E-07 1.54E-02

Exposure Medium Total 7.61E-07 1.54E-02

Medium Total 7.61E-07 1.54E-02

Receptor Total 9.85E-04 Receptor HI Total  1.34E+01  

Notes:

HI - Hazard Index. Adrenal HI= 1.20E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 8.19E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.36E-01

Gastrointestinal HI= 8.19E-03

Hematological HI= 2.70E-01

Immune HI= 7.59E-01

Kidney HI= 1.12E+01

Liver HI= 1.04E+01

Nasal HI= 5.52E-01

Nervous system HI= 8.26E-01

Respiratory HI= 6.20E-02

Vascular HI= 8.97E-05
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Page 1 of 2RAGS PART D TABLE 9.14MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00
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Page 2 of 2RAGS PART D TABLE 9.14MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-25A 1,2-Dichloroethane -- 1.42E-06 -- 1.42E-06 Liver -- 2.23E-04 -- 2.23E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 7.74E-03 -- 7.74E-03

Chloroethane -- NC -- NC Developmental -- 2.34E-05 -- 2.34E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.85E-03 -- 1.85E-03

Constituent Total 1.42E-06 1.42E-06 9.84E-03 9.84E-03

Exposure Point Total 1.42E-06 9.84E-03

Exposure Medium Total 1.42E-06 9.84E-03

Medium Total 1.42E-06 9.84E-03

Receptor Total 9.66E-05 Receptor HI Total  4.52E+00  

Notes:

HI - Hazard Index. Adrenal HI= 1.85E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.55E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E-01

Gastrointestinal HI= 3.53E-03

Hematological HI= 1.68E-01

Immune HI= 1.99E-01

Kidney HI= 3.86E+00

Liver HI= 3.49E+00

Nasal HI= 1.89E-01

Nervous system HI= 2.45E-01

Respiratory HI= 3.02E-02
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Page 1 of 2RAGS PART D TABLE 9.14RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01
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Page 2 of 2RAGS PART D TABLE 9.14RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-25A 1,2-Dichloroethane -- 2.53E-06 -- 2.53E-06 Liver -- 1.11E-04 -- 1.11E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.86E-03 -- 3.86E-03

Chloroethane -- NC -- NC Developmental -- 1.17E-05 -- 1.17E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 9.47E-04 -- 9.47E-04

Constituent Total 2.53E-06 2.53E-06 4.93E-03 4.93E-03

Exposure Point Total 2.53E-06 4.93E-03

Exposure Medium Total 2.53E-06 4.93E-03

Medium Total 2.53E-06 4.93E-03

Receptor Total 9.86E-04 Receptor HI Total  1.34E+01  

Notes:

HI - Hazard Index. Adrenal HI= 9.47E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 8.20E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.36E-01

Gastrointestinal HI= 8.19E-03

Hematological HI= 2.69E-01

Immune HI= 7.49E-01

Kidney HI= 1.12E+01

Liver HI= 1.04E+01

Nasal HI= 5.52E-01

Nervous system HI= 8.26E-01

Respiratory HI= 6.20E-02
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Page 1 of 2RAGS PART D TABLE 9.15MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00
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Page 2 of 2RAGS PART D TABLE 9.15MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-28A Benzene -- 5.14E-09 -- 5.14E-09 Immune -- 3.46E-04 -- 3.46E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.34E-04 -- 2.34E-04

Constituent Total 5.14E-09 5.14E-09 5.80E-04 5.80E-04

Exposure Point Total 5.14E-09 5.80E-04

Exposure Medium Total 5.14E-09 5.80E-04

Medium Total 5.14E-09 5.80E-04

Receptor Total 9.52E-05 Receptor HI Total  4.51E+00  

Notes:

HI - Hazard Index. Adrenal HI= 1.68E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.53E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E-01

Gastrointestinal HI= 3.53E-03

Hematological HI= 1.68E-01

Immune HI= 1.99E-01

Kidney HI= 3.85E+00

Liver HI= 3.48E+00

Nasal HI= 1.89E-01

Nervous system HI= 2.45E-01

Respiratory HI= 3.02E-02
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Page 1 of 2RAGS PART D TABLE 9.15RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01
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Page 2 of 2RAGS PART D TABLE 9.15RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - B-28A Benzene -- 5.85E-08 -- 5.85E-08 Immune -- 1.10E-03 -- 1.10E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 7.47E-04 -- 7.47E-04

Constituent Total 5.85E-08 5.85E-08 1.85E-03 1.85E-03

Exposure Point Total 5.85E-08 1.85E-03

Exposure Medium Total 5.85E-08 1.85E-03

Medium Total 5.85E-08 1.85E-03

Receptor Total 9.84E-04 Receptor HI Total  1.34E+01  

Notes:

HI - Hazard Index. Adrenal HI= 2.69E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 8.19E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.36E-01

Gastrointestinal HI= 8.19E-03

Hematological HI= 2.69E-01

Immune HI= 7.50E-01

Kidney HI= 1.12E+01

Liver HI= 1.04E+01

Nasal HI= 5.52E-01

Nervous system HI= 8.26E-01

Respiratory HI= 6.20E-02
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Page 1 of 2RAGS PART D TABLE 9.16MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.95E-06 -- 1.95E-06 -- -- NC -- NC

1,2-Dichloroethane -- 9.26E-06 -- 9.26E-06 Liver -- 1.45E-03 -- 1.45E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.02E-02 -- 3.02E-02

Benzene -- 2.95E-06 -- 2.95E-06 Immune -- 1.99E-01 -- 1.99E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Chloroform -- 2.43E-06 -- 2.43E-06 Gastrointestinal, Kidney, Developmental -- 3.53E-03 -- 3.53E-03

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Toluene -- NC -- NC Nervous system -- 7.01E-03 -- 7.01E-03

Trichloroethene -- 2.09E-05 -- 2.09E-05 Nervous system, Eye -- 1.75E-01 -- 1.75E-01

Xylenes, Total -- NC -- NC Nervous system -- 6.34E-02 -- 6.34E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 3.92E-01 -- 3.92E-01

1,4-Dichlorobenzene -- 8.40E-07 -- 8.40E-07 Liver -- 9.19E-04 -- 9.19E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.89E-01 -- 1.89E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.68E-01 -- 1.68E-01

Constituent Total 9.52E-05 9.52E-05 4.51E+00 4.51E+00

Exposure Point Total 9.52E-05 4.51E+00
Exposure Medium Total 9.52E-05 4.51E+00

Medium Total 9.52E-05 4.51E+00

Leachate Ambient Air R - LEACH-R-1 1,1,2-Trichloroethane -- 3.78E-09 -- 3.78E-09 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 8.69E-04 -- 8.69E-04

1,2-Dichloroethane -- 5.15E-05 -- 5.15E-05 Liver -- 8.09E-03 -- 8.09E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 4.54E-01 -- 4.54E-01

1,2-Dichloropropane -- 6.85E-10 -- 6.85E-10 Nasal -- 1.66E-04 -- 1.66E-04

2-Butanone -- NC -- NC Developmental -- 3.26E-06 -- 3.26E-06

4-Methyl-2-pentanone -- NC -- NC Developmental -- 2.37E-06 -- 2.37E-06

Acetone -- NC -- NC Nervous system -- 2.98E-06 -- 2.98E-06

Benzene -- 2.72E-05 -- 2.72E-05 Immune -- 1.83E+00 -- 1.83E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.56E-01 -- 3.56E-01

Chloroform -- 2.08E-05 -- 2.08E-05 Gastrointestinal, Kidney, Developmental -- 3.02E-02 -- 3.02E-02

Chloromethane -- NC -- NC Brain -- 5.64E-01 -- 5.64E-01

Dichloromethane -- 1.07E-08 -- 1.07E-08 Vascular, Nervous system -- 5.67E-04 -- 5.67E-04

Ethylbenzene -- NC -- NC Developmental -- 3.27E-02 -- 3.27E-02

Tetrachloroethene -- 3.96E-03 -- 3.96E-03 Kidney, Liver -- 1.89E+02 -- 1.89E+02

Toluene -- NC -- NC Nervous system -- 1.51E-01 -- 1.51E-01

Trichloroethene -- 9.41E-04 -- 9.41E-04 Nervous system, Eye -- 7.84E+00 -- 7.84E+00
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Page 2 of 2RAGS PART D TABLE 9.16MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - LEACH-R-1 Vinyl chloride -- 5.87E-08 -- 5.87E-08 Liver -- 1.34E-03 -- 1.34E-03

Xylenes, Total -- NC -- NC Nervous system -- 5.09E-01 -- 5.09E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 9.10E-02 -- 9.10E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 2.62E-03 -- 2.62E-03

1,4-Dichlorobenzene -- 1.30E-06 -- 1.30E-06 Liver -- 1.42E-03 -- 1.42E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 2.21E-02 -- 2.21E-02

Naphthalene -- NC -- NC Nasal -- 1.51E-02 -- 1.51E-02

Constituent Total 5.00E-03 5.00E-03 2.01E+02 2.01E+02

Exposure Point Total 5.00E-03 2.01E+02

Exposure Medium Total 5.00E-03 2.01E+02

Medium Total 5.00E-03 2.01E+02

Receptor Total 5.10E-03 Receptor HI Total  2.05E+02  

Notes:

HI - Hazard Index. Adrenal HI= 1.68E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 2.62E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 5.64E-01

Developmental HI= 6.64E-02

Eye HI= 8.01E+00

Gastrointestinal HI= 3.37E-02

Hematological HI= 1.68E-01

Immune HI= 2.03E+00

Kidney HI= 1.93E+02

Liver HI= 1.93E+02

Nasal HI= 2.26E-01

Nervous system HI= 8.74E+00

Respiratory HI= 4.85E-01

Vascular HI= 5.67E-04
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Page 1 of 2RAGS PART D TABLE 9.16RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 5.88E-06 -- 5.88E-06 -- -- NC -- NC

1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- 2.40E-03 -- 2.40E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.20E-02 -- 6.20E-02

Benzene -- 3.98E-05 -- 3.98E-05 Immune -- 7.49E-01 -- 7.49E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Chloroform -- 2.02E-05 -- 2.02E-05 Gastrointestinal, Kidney, Developmental -- 8.19E-03 -- 8.19E-03

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Toluene -- NC -- NC Nervous system -- 1.07E-02 -- 1.07E-02

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- 6.36E-01 -- 6.36E-01

Xylenes, Total -- NC -- NC Nervous system -- 1.79E-01 -- 1.79E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

1,4-Dichlorobenzene -- 6.98E-06 -- 6.98E-06 Liver -- 2.14E-03 -- 2.14E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 5.52E-01 -- 5.52E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.69E-01 -- 2.69E-01

Constituent Total 9.84E-04 9.84E-04 1.34E+01 1.34E+01

Exposure Point Total 9.84E-04 1.34E+01
Exposure Medium Total 9.84E-04 1.34E+01

Medium Total 9.84E-04 1.34E+01

Leachate Ambient Air R - LEACH-R-1 1,1,2-Trichloroethane -- 7.91E-08 -- 7.91E-08 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 6.43E-03 -- 6.43E-03

1,2-Dichloroethane -- 3.99E-03 -- 3.99E-03 Liver -- 1.75E-01 -- 1.75E-01

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 1.02E+01 -- 1.02E+01

1,2-Dichloropropane -- 1.43E-08 -- 1.43E-08 Nasal -- 9.74E-04 -- 9.74E-04

2-Butanone -- NC -- NC Developmental -- 2.38E-05 -- 2.38E-05

4-Methyl-2-pentanone -- NC -- NC Developmental -- 1.39E-05 -- 1.39E-05

Acetone -- NC -- NC Nervous system -- 2.77E-05 -- 2.77E-05

Benzene -- 2.24E-03 -- 2.24E-03 Immune -- 4.22E+01 -- 4.22E+01

Chlorobenzene -- NC -- NC Kidney, Liver -- 8.30E+00 -- 8.30E+00

Chloroform -- 1.70E-03 -- 1.70E-03 Gastrointestinal, Kidney, Developmental -- 6.89E-01 -- 6.89E-01

Chloromethane -- NC -- NC Brain -- 3.30E+00 -- 3.30E+00

Dichloromethane -- 2.44E-07 -- 2.44E-07 Vascular, Nervous system -- 3.63E-03 -- 3.63E-03

Ethylbenzene -- NC -- NC Developmental -- 3.82E-01 -- 3.82E-01

Tetrachloroethene -- 3.31E-01 -- 3.31E-01 Kidney, Liver -- 4.41E+03 -- 4.41E+03

Toluene -- NC -- NC Nervous system -- 3.53E+00 -- 3.53E+00

Trichloroethene -- 7.82E-02 -- 7.82E-02 Nervous system, Eye -- 1.82E+02 -- 1.82E+02
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Page 2 of 2RAGS PART D TABLE 9.16RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - LEACH-R-1 Vinyl chloride -- 1.23E-06 -- 1.23E-06 Liver -- 7.81E-03 -- 7.81E-03

Xylenes, Total -- NC -- NC Nervous system -- 8.92E+00 -- 8.92E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 5.33E-01 -- 5.33E-01

1,2-Dichlorobenzene -- NC -- NC Body weight -- 2.74E-02 -- 2.74E-02

1,4-Dichlorobenzene -- 4.53E-05 -- 4.53E-05 Liver -- 1.39E-02 -- 1.39E-02

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 2.47E-01 -- 2.47E-01

Naphthalene -- NC -- NC Nasal -- 8.87E-02 -- 8.87E-02

Constituent Total 4.17E-01 4.17E-01 4.67E+03 4.67E+03

Exposure Point Total 4.17E-01 4.67E+03

Exposure Medium Total 4.17E-01 4.67E+03

Medium Total 4.17E-01 4.67E+03

Receptor Total 4.18E-01 Receptor HI Total  4.68E+03  

Notes:

HI - Hazard Index. Adrenal HI= 2.69E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 2.74E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 3.30E+00

Developmental HI= 1.08E+00

Eye HI= 1.83E+02

Gastrointestinal HI= 6.98E-01

Hematological HI= 2.69E-01

Immune HI= 4.29E+01

Kidney HI= 4.43E+03

Liver HI= 4.44E+03

Nasal HI= 8.88E-01

Nervous system HI= 1.96E+02

Respiratory HI= 1.03E+01

Vascular HI= 3.63E-03
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Page 1 of 2RAGS PART D TABLE 9.17MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S 1,2,4-Trichlorobenzene NC -- NC NC Adrenal 8.03E-04 -- 1.77E-04 9.80E-04

2,4,6-Trichlorophenol 2.01E-09 -- 4.43E-10 2.45E-09 Reproductive 1.83E-03 -- 4.02E-04 2.23E-03

Benzo(a)anthracene 1.91E-08 -- 1.89E-08 3.80E-08 -- NC -- NC NC

Benzo(a)pyrene 1.31E-07 -- 1.29E-07 2.59E-07 -- NC -- NC NC

Benzo(b)fluoranthene 1.62E-08 -- 1.59E-08 3.21E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 8.50E-08 -- 8.38E-08 1.69E-07 -- NC -- NC NC

4,4'-DDT 6.07E-08 -- 4.01E-09 6.47E-08 Liver 3.57E-03 -- 2.36E-04 3.81E-03

beta-BHC 5.22E-07 -- 1.15E-07 6.37E-07 Kidney, Liver 9.67E-03 -- 2.13E-03 1.18E-02

delta-BHC NC -- NC NC Kidney, Liver 5.50E-04 -- 1.21E-04 6.71E-04

gamma-BHC (Lindane) 2.18E-07 -- 1.91E-08 2.37E-07 Kidney, Liver 5.58E-03 -- 4.91E-04 6.07E-03

Heptachlor 1.51E-07 -- 3.31E-08 1.84E-07 Liver 6.69E-04 -- 1.47E-04 8.17E-04

Pentachlorophenol 3.93E-07 -- 8.64E-08 4.79E-07 Kidney, Liver 1.09E-03 -- 2.40E-04 1.33E-03

PCBs, Total 1.87E-05 -- 6.93E-06 2.56E-05 Eye, Nails, Immune 4.67E+00 -- 1.73E+00 6.40E+00

Constituent Total 2.03E-05 7.44E-06 2.77E-05 4.69E+00 1.74E+00 6.43E+00

Exposure Point Total 2.77E-05 6.43E+00
Exposure Medium Total 2.77E-05 6.43E+00

Ambient Air Site S Benzene -- 4.06E-07 -- 4.06E-07 Immune -- 2.73E-02 -- 2.73E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.43E-01 -- 5.43E-01

Dichloromethane -- 1.15E-07 -- 1.15E-07 Vascular, Nervous system -- 6.11E-03 -- 6.11E-03

Ethylbenzene -- NC -- NC Developmental -- 1.68E-02 -- 1.68E-02

Tetrachloroethene -- 1.32E-06 -- 1.32E-06 Kidney, Liver -- 6.30E-02 -- 6.30E-02

Toluene -- NC -- NC Nervous system -- 1.89E-02 -- 1.89E-02

Trichloroethene -- 1.37E-06 -- 1.37E-06 Nervous system, Eye -- 1.14E-02 -- 1.14E-02

Xylenes, Total -- NC -- NC Nervous system -- 9.55E-01 -- 9.55E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 9.91E-02 -- 9.91E-02

1,4-Dichlorobenzene -- 3.74E-06 -- 3.74E-06 Liver -- 4.09E-03 -- 4.09E-03

2,4,6-Trichlorophenol -- 2.45E-13 -- 2.45E-13 -- -- NC -- NC

Benzo(a)anthracene -- 3.43E-12 -- 3.43E-12 -- -- NC -- NC

Benzo(a)pyrene -- 2.34E-11 -- 2.34E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 2.90E-12 -- 2.90E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.53E-11 -- 1.53E-11 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 4.18E-02 -- 4.18E-02

4,4'-DDT -- 7.48E-12 -- 7.48E-12 -- -- NC -- NC

beta-BHC -- 6.63E-11 -- 6.63E-11 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC
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Page 2 of 2RAGS PART D TABLE 9.17MLE

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site S Heptachlor -- 1.88E-11 -- 1.88E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.77E-09 -- 2.77E-09 -- -- NC -- NC

Constituent Total 6.95E-06 6.95E-06 1.79E+00 1.79E+00

Exposure Point Total 6.95E-06 1.79E+00
Exposure Medium Total 6.95E-06 1.79E+00

Medium Total 3.47E-05 8.22E+00

Groundwater Ambient Air S - SA-S-1 Benzene -- 1.97E-09 -- 1.97E-09 Immune -- 1.32E-04 -- 1.32E-04

Chloroethane -- NC -- NC Developmental -- 2.44E-06 -- 2.44E-06

Constituent Total 1.97E-09 1.97E-09 1.35E-04 1.35E-04

Exposure Point Total 1.97E-09 1.35E-04

Exposure Medium Total 1.97E-09 1.35E-04

Medium Total 1.97E-09 1.35E-04

Receptor Total 3.47E-05 Receptor HI Total  8.22E+00  

Notes:

HI - Hazard Index. Adrenal HI= 9.80E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.68E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.41E+00

Immune HI= 6.43E+00

Kidney HI= 7.25E-01

Liver HI= 6.34E-01

Nails HI= 6.40E+00

Nasal HI= 4.18E-02

Nervous system HI= 9.92E-01

Reproductive HI= 2.23E-03

Vascular HI= 6.11E-03
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Page 1 of 2RAGS PART D TABLE 9.17RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S 1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.68E-03 -- 1.77E-03 4.44E-03

2,4,6-Trichlorophenol 2.40E-08 -- 1.58E-08 3.98E-08 Reproductive 6.10E-03 -- 4.02E-03 1.01E-02

Benzo(a)anthracene 4.50E-07 -- 1.33E-06 1.78E-06 -- NC -- NC NC

Benzo(a)pyrene 3.04E-06 -- 8.98E-06 1.20E-05 -- NC -- NC NC

Benzo(b)fluoranthene 3.71E-07 -- 1.10E-06 1.47E-06 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.01E-06 -- 2.99E-06 4.01E-06 -- NC -- NC NC

4,4'-DDT 1.44E-06 -- 2.86E-07 1.73E-06 Liver 2.38E-02 -- 4.71E-03 2.85E-02

beta-BHC 1.24E-05 -- 8.20E-06 2.06E-05 Kidney, Liver 6.44E-02 -- 4.25E-02 1.07E-01

delta-BHC NC -- NC NC Kidney, Liver 1.83E-03 -- 1.21E-03 3.04E-03

gamma-BHC (Lindane) 2.59E-06 -- 6.84E-07 3.27E-06 Kidney, Liver 1.86E-02 -- 4.91E-03 2.35E-02

Heptachlor 1.79E-06 -- 1.18E-06 2.98E-06 Liver 2.23E-03 -- 1.47E-03 3.70E-03

Pentachlorophenol 1.40E-05 -- 9.26E-06 2.33E-05 Kidney, Liver 1.09E-02 -- 7.20E-03 1.81E-02

PCBs, Total 4.45E-04 -- 4.95E-04 9.40E-04 Eye, Nails, Immune 3.11E+01 -- 3.46E+01 6.58E+01

Constituent Total 4.82E-04 5.29E-04 1.01E-03 3.13E+01 3.47E+01 6.60E+01

Exposure Point Total 1.01E-03 6.60E+01
Exposure Medium Total 1.01E-03 6.60E+01

Ambient Air Site S Benzene -- 2.74E-06 -- 2.74E-06 Immune -- 5.16E-02 -- 5.16E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.39E+00 -- 1.39E+00

Dichloromethane -- 7.88E-07 -- 7.88E-07 Vascular, Nervous system -- 1.17E-02 -- 1.17E-02

Ethylbenzene -- NC -- NC Developmental -- 4.41E-02 -- 4.41E-02

Tetrachloroethene -- 6.85E-06 -- 6.85E-06 Kidney, Liver -- 9.13E-02 -- 9.13E-02

Toluene -- NC -- NC Nervous system -- 5.89E-02 -- 5.89E-02

Trichloroethene -- 9.23E-06 -- 9.23E-06 Nervous system, Eye -- 2.15E-02 -- 2.15E-02

Xylenes, Total -- NC -- NC Nervous system -- 2.66E+00 -- 2.66E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.39E-01 -- 1.39E-01

1,4-Dichlorobenzene -- 3.20E-05 -- 3.20E-05 Liver -- 9.79E-03 -- 9.79E-03

2,4,6-Trichlorophenol -- 1.40E-12 -- 1.40E-12 -- -- NC -- NC

Benzo(a)anthracene -- 3.87E-11 -- 3.87E-11 -- -- NC -- NC

Benzo(a)pyrene -- 2.61E-10 -- 2.61E-10 -- -- NC -- NC

Benzo(b)fluoranthene -- 3.20E-11 -- 3.20E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 8.71E-11 -- 8.71E-11 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 6.55E-02 -- 6.55E-02

4,4'-DDT -- 8.54E-11 -- 8.54E-11 -- -- NC -- NC

beta-BHC -- 7.58E-10 -- 7.58E-10 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC
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Page 2 of 2RAGS PART D TABLE 9.17RME

TOTAL POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site S Heptachlor -- 1.07E-10 -- 1.07E-10 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 3.17E-08 -- 3.17E-08 -- -- NC -- NC

Constituent Total 5.16E-05 5.16E-05 4.54E+00 4.54E+00

Exposure Point Total 5.16E-05 4.54E+00
Exposure Medium Total 5.16E-05 4.54E+00

Medium Total 1.06E-03 7.05E+01

Groundwater Ambient Air S - SA-S-1 Benzene -- 1.12E-08 -- 1.12E-08 Immune -- 2.11E-04 -- 2.11E-04

Chloroethane -- NC -- NC Developmental -- 3.90E-06 -- 3.90E-06

Constituent Total 1.12E-08 1.12E-08 2.15E-04 2.15E-04

Exposure Point Total 1.12E-08 2.15E-04

Exposure Medium Total 1.12E-08 2.15E-04

Medium Total 1.12E-08 2.15E-04

Receptor Total 1.06E-03 Receptor HI Total  7.05E+01  

Notes:

HI - Hazard Index. Adrenal HI= 4.44E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 4.41E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 6.58E+01

Immune HI= 6.58E+01

Kidney HI= 1.77E+00

Liver HI= 1.67E+00

Nails HI= 6.58E+01

Nasal HI= 6.55E-02

Nervous system HI= 2.75E+00

Reproductive HI= 1.01E-02

Vascular HI= 1.17E-02
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Page 1 of 3RAGS PART D TABLE 9.18MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 1.09E-09 -- 0.00E+00 1.09E-09 Immune 1.89E-04 -- 0.00E+00 1.89E-04

Chlorobenzene NC -- NC NC Liver 2.71E-05 -- 0.00E+00 2.71E-05

Ethylbenzene NC -- NC NC Kidney, Liver 1.30E-05 -- 0.00E+00 1.30E-05

Tetrachloroethene 6.96E-10 -- 0.00E+00 6.96E-10 Liver, Body weight 9.02E-07 -- 0.00E+00 9.02E-07

Toluene NC -- NC NC Kidney 2.05E-06 -- 0.00E+00 2.05E-06

Xylenes, Total NC -- NC NC Nervous system 1.58E-04 -- 0.00E+00 1.58E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.35E-06 -- 1.21E-06 3.56E-06

1,4-Dichlorobenzene 3.47E-11 -- 1.79E-11 5.26E-11 Liver 6.43E-06 -- 3.32E-06 9.75E-06

2,4,6-Trichlorophenol 1.59E-11 -- 8.21E-12 2.41E-11 Reproductive 1.01E-05 -- 5.23E-06 1.54E-05

2-Methylnaphthalene NC -- NC NC Respiratory 2.21E-05 -- 5.11E-05 7.32E-05

Benzo(a)anthracene 5.20E-10 -- 1.20E-09 1.72E-09 -- NC -- NC NC

Benzo(a)pyrene 3.37E-09 -- 7.78E-09 1.11E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.26E-10 -- 7.53E-10 1.08E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.46E-09 -- 3.38E-09 4.84E-09 -- NC -- NC NC

Hexachlorobenzene 1.84E-09 -- 9.47E-10 2.78E-09 Reproductive 8.03E-04 -- 4.14E-04 1.22E-03

Indeno(1,2,3-cd)pyrene 2.88E-10 -- 6.65E-10 9.53E-10 -- NC -- NC NC

Aldrin 4.46E-09 -- 2.30E-09 6.76E-09 Liver 6.12E-04 -- 3.16E-04 9.28E-04

delta-BHC NC -- NC NC Kidney, Liver 2.29E-05 -- 1.18E-05 3.48E-05

Dieldrin 9.69E-09 -- 5.00E-09 1.47E-08 Nervous System 4.24E-04 -- 2.19E-04 6.42E-04

gamma-BHC (Lindane) 7.85E-10 -- 1.62E-10 9.47E-10 Kidney, Liver 1.41E-05 -- 2.91E-06 1.70E-05

Heptachlor 2.12E-09 -- 1.09E-09 3.21E-09 Liver 2.20E-05 -- 1.13E-05 3.33E-05

Heptachlor Epoxide 1.87E-09 -- 9.63E-10 2.83E-09 Liver 1.11E-03 -- 5.70E-04 1.68E-03

Pentachlorophenol 6.96E-08 -- 3.59E-08 1.05E-07 Kidney, Liver 1.35E-03 -- 6.98E-04 2.05E-03

PCBs, Total 5.01E-08 -- 4.36E-08 9.37E-08 Eye, Nails, Immune 2.92E-02 -- 2.54E-02 5.46E-02

Dioxin TEQ-HH 8.47E-07 -- 2.62E-07 1.11E-06 Immune 1.98E-02 -- 6.11E-03 2.59E-02

Arsenic 6.02E-09 -- 3.11E-09 9.13E-09 Skin, Vascular 9.37E-04 -- 4.83E-04 1.42E-03

Cadmium NC -- NC NC Kidney 6.09E-04 -- 6.29E-05 6.72E-04

Manganese NC -- NC NC Nervous System 1.29E-03 -- 1.67E-04 1.46E-03

Nickel NC -- NC NC Body weight 5.76E-04 -- 7.43E-05 6.50E-04

Constituent Total 1.00E-06 3.69E-07 1.37E-06 5.72E-02 3.46E-02 9.18E-02

Exposure Point Total 1.37E-06 9.18E-02

Exposure Medium Total 1.37E-06 9.18E-02
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Page 2 of 3RAGS PART D TABLE 9.18MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 3.89E-07 -- 3.89E-07 Immune -- 6.10E-02 -- 6.10E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.43E-02 -- 1.43E-02

Ethylbenzene -- NC -- NC Developmental -- 2.00E-03 -- 2.00E-03

Tetrachloroethene -- 3.46E-08 -- 3.46E-08 Kidney, Liver -- 1.15E-02 -- 1.15E-02

Toluene -- NC -- NC Nervous system -- 6.84E-04 -- 6.84E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.13E-01 -- 3.13E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.08E-03 -- 2.08E-03

1,4-Dichlorobenzene -- 6.58E-08 -- 6.58E-08 Liver -- 3.36E-04 -- 3.36E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 4.52E-03 -- 4.52E-03

Dieldrin -- 2.33E-11 -- 2.33E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 8.71E-11 -- 8.71E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 4.13E-09 -- 4.13E-09 -- -- NC -- NC

Constituent Total 4.93E-07 4.93E-07 4.09E-01 4.09E-01

Exposure Point Total 4.93E-07 4.09E-01
Exposure Medium Total 4.93E-07 4.09E-01

Medium Total 1.86E-06 5.01E-01
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Page 3 of 3RAGS PART D TABLE 9.18MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater O - AA-O-1-16 Benzo(a)pyrene 1.63E-10 -- 3.43E-07 3.43E-07 -- NC -- NC NC

Benzo(b)fluoranthene 1.12E-11 -- 2.39E-08 2.39E-08 -- NC -- NC NC

Benzo(k)fluoranthene 1.22E-12 -- 2.43E-09 2.43E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 2.76E-10 -- 8.96E-07 8.96E-07 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 3.06E-11 -- 6.78E-08 6.78E-08 -- NC -- NC NC

Aluminum NC -- NC NC Nervous System 4.89E-06 -- 3.23E-06 8.12E-06

Arsenic 1.47E-09 -- 9.69E-10 2.44E-09 Skin, Vascular 2.28E-04 -- 1.51E-04 3.79E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.67E-04 -- 2.76E-03 2.93E-03

Constituent Total 1.95E-09 1.33E-06 1.34E-06 4.00E-04 2.91E-03 3.31E-03

Exposure Point Total 1.34E-06 3.31E-03

Exposure Medium Total 1.34E-06 3.31E-03

Medium Total 1.34E-06 3.31E-03

Receptor Total 3.20E-06 Receptor HI Total  5.04E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 3.56E-06  

HI - Hazard Index. Body weight HI= 6.51E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.00E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 5.46E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Immune HI= 1.42E-01

Kidney HI= 3.07E-02

Liver HI= 3.10E-02

Nails HI= 5.46E-02

Nasal HI= 4.52E-03

Nervous System HI= 3.19E-01

Reproductive HI= 1.23E-03

Respiratory HI= 7.32E-05

Skin HI= 1.80E-03

Vascular HI= 1.80E-03
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Page 1 of 3RAGS PART D TABLE 9.18RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 5.00E-08 -- 0.00E+00 5.00E-08 Immune 8.71E-03 -- 0.00E+00 8.71E-03

Chlorobenzene NC -- NC NC Liver 5.99E-04 -- 0.00E+00 5.99E-04

Ethylbenzene NC -- NC NC Kidney, Liver 5.84E-04 -- 0.00E+00 5.84E-04

Tetrachloroethene 1.20E-08 -- 0.00E+00 1.20E-08 Liver, Body weight 1.55E-05 -- 0.00E+00 1.55E-05

Toluene NC -- NC NC Kidney 9.96E-05 -- 0.00E+00 9.96E-05

Xylenes, Total NC -- NC NC Nervous system 7.25E-03 -- 0.00E+00 7.25E-03

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 6.20E-05 -- 1.86E-05 8.06E-05

1,4-Dichlorobenzene 7.11E-10 -- 2.13E-10 9.25E-10 Liver 1.32E-04 -- 3.95E-05 1.71E-04

2,4,6-Trichlorophenol 2.79E-10 -- 8.37E-11 3.63E-10 Reproductive 1.78E-04 -- 5.33E-05 2.31E-04

2-Methylnaphthalene NC -- NC NC Respiratory 4.44E-04 -- 5.97E-04 1.04E-03

Benzo(a)anthracene 1.04E-08 -- 1.40E-08 2.44E-08 -- NC -- NC NC

Benzo(a)pyrene 7.17E-08 -- 9.65E-08 1.68E-07 -- NC -- NC NC

Benzo(b)fluoranthene 5.68E-09 -- 7.63E-09 1.33E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.59E-08 -- 4.83E-08 8.42E-08 -- NC -- NC NC

Hexachlorobenzene 4.37E-08 -- 1.31E-08 5.68E-08 Reproductive 1.91E-02 -- 5.73E-03 2.49E-02

Indeno(1,2,3-cd)pyrene 3.59E-09 -- 4.83E-09 8.43E-09 -- NC -- NC NC

Aldrin 9.03E-08 -- 2.71E-08 1.17E-07 Liver 1.24E-02 -- 3.72E-03 1.61E-02

delta-BHC NC -- NC NC Kidney, Liver 4.91E-04 -- 1.47E-04 6.38E-04

Dieldrin 2.22E-07 -- 6.65E-08 2.88E-07 Nervous System 9.70E-03 -- 2.91E-03 1.26E-02

gamma-BHC (Lindane) 2.76E-08 -- 3.32E-09 3.09E-08 Kidney, Liver 4.96E-04 -- 5.95E-05 5.55E-04

Heptachlor 4.60E-08 -- 1.38E-08 5.98E-08 Liver 4.77E-04 -- 1.43E-04 6.21E-04

Heptachlor Epoxide 3.16E-08 -- 9.47E-09 4.10E-08 Liver 1.87E-02 -- 5.60E-03 2.43E-02

Pentachlorophenol 1.66E-06 -- 4.97E-07 2.16E-06 Kidney, Liver 3.22E-02 -- 9.67E-03 4.19E-02

PCBs, Total 2.00E-06 -- 1.01E-06 3.01E-06 Eye, Nails, Immune 1.16E+00 -- 5.89E-01 1.75E+00

Dioxin TEQ-HH 2.60E-05 -- 4.68E-06 3.06E-05 Immune 6.06E-01 -- 1.09E-01 7.15E-01

Arsenic 2.21E-07 -- 6.64E-08 2.88E-07 Skin, Vascular 3.44E-02 -- 1.03E-02 4.47E-02

Cadmium NC -- NC NC Kidney 1.11E-01 -- 1.33E-02 1.24E-01

Manganese NC -- NC NC Nervous System 2.37E-02 -- 1.77E-03 2.54E-02

Nickel NC -- NC NC Body weight 5.17E-02 -- 3.88E-03 5.56E-02

Constituent Total 3.05E-05 6.55E-06 3.71E-05 2.10E+00 7.57E-01 2.86E+00

Exposure Point Total 3.71E-05 2.86E+00

Exposure Medium Total 3.71E-05 2.86E+00
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Page 2 of 3RAGS PART D TABLE 9.18RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 5.78E-06 -- 5.78E-06 Immune -- 9.08E-01 -- 9.08E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.02E-01 -- 1.02E-01

Ethylbenzene -- NC -- NC Developmental -- 2.90E-02 -- 2.90E-02

Tetrachloroethene -- 1.92E-07 -- 1.92E-07 Kidney, Liver -- 6.41E-02 -- 6.41E-02

Toluene -- NC -- NC Nervous system -- 1.08E-02 -- 1.08E-02

Xylenes, Total -- NC -- NC Nervous system -- 4.64E+00 -- 4.64E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.77E-02 -- 1.77E-02

1,4-Dichlorobenzene -- 4.36E-07 -- 4.36E-07 Liver -- 2.22E-03 -- 2.22E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 2.93E-02 -- 2.93E-02

Dieldrin -- 7.78E-11 -- 7.78E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 5.78E-10 -- 5.78E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 2.73E-08 -- 2.73E-08 -- -- NC -- NC

Constituent Total 6.44E-06 6.44E-06 5.81E+00 5.81E+00

Exposure Point Total 6.44E-06 5.81E+00
Exposure Medium Total 6.44E-06 5.81E+00

Medium Total 4.35E-05 8.67E+00
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Page 3 of 3RAGS PART D TABLE 9.18RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL O - AA-O-1-16 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater O - AA-O-1-16 Benzo(a)pyrene 3.27E-10 -- 6.85E-07 6.86E-07 -- NC -- NC NC

Benzo(b)fluoranthene 2.24E-11 -- 4.79E-08 4.79E-08 -- NC -- NC NC

Benzo(k)fluoranthene 2.45E-12 -- 4.87E-09 4.87E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 5.51E-10 -- 1.79E-06 1.79E-06 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 6.12E-11 -- 1.36E-07 1.36E-07 -- NC -- NC NC

Aluminum NC -- NC NC Nervous System 9.78E-06 -- 6.46E-06 1.62E-05

Arsenic 2.94E-09 -- 1.94E-09 4.87E-09 Skin, Vascular 4.57E-04 -- 3.01E-04 7.58E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.34E-04 -- 5.52E-03 5.85E-03

Constituent Total 3.90E-09 2.67E-06 2.67E-06 8.01E-04 5.82E-03 6.62E-03

Exposure Point Total 2.67E-06 6.62E-03

Exposure Medium Total 2.67E-06 6.62E-03

Medium Total 2.67E-06 6.62E-03

Receptor Total 4.62E-05 Receptor HI Total  8.67E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 8.06E-05  

HI - Hazard Index. Body weight HI= 5.56E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.90E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E+00

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Immune HI= 3.39E+00

Kidney HI= 3.52E-01

Liver HI= 2.54E-01

Nails HI= 1.75E+00

Nasal HI= 2.93E-02

Nervous System HI= 4.70E+00

Reproductive HI= 2.51E-02

Respiratory HI= 1.04E-03

Skin HI= 4.55E-02

Vascular HI= 4.55E-02
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Page 1 of 3RAGS PART D TABLE 9.19MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 1.09E-09 -- 0.00E+00 1.09E-09 Immune 1.89E-04 -- 0.00E+00 1.89E-04

Chlorobenzene NC -- NC NC Liver 2.71E-05 -- 0.00E+00 2.71E-05

Ethylbenzene NC -- NC NC Kidney, Liver 1.30E-05 -- 0.00E+00 1.30E-05

Tetrachloroethene 6.96E-10 -- 0.00E+00 6.96E-10 Liver, Body weight 9.02E-07 -- 0.00E+00 9.02E-07

Toluene NC -- NC NC Kidney 2.05E-06 -- 0.00E+00 2.05E-06

Xylenes, Total NC -- NC NC Nervous system 1.58E-04 -- 0.00E+00 1.58E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.35E-06 -- 1.21E-06 3.56E-06

1,4-Dichlorobenzene 3.47E-11 -- 1.79E-11 5.26E-11 Liver 6.43E-06 -- 3.32E-06 9.75E-06

2,4,6-Trichlorophenol 1.59E-11 -- 8.21E-12 2.41E-11 Reproductive 1.01E-05 -- 5.23E-06 1.54E-05

2-Methylnaphthalene NC -- NC NC Respiratory 2.21E-05 -- 5.11E-05 7.32E-05

Benzo(a)anthracene 5.20E-10 -- 1.20E-09 1.72E-09 -- NC -- NC NC

Benzo(a)pyrene 3.37E-09 -- 7.78E-09 1.11E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.26E-10 -- 7.53E-10 1.08E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.46E-09 -- 3.38E-09 4.84E-09 -- NC -- NC NC

Hexachlorobenzene 1.84E-09 -- 9.47E-10 2.78E-09 Reproductive 8.03E-04 -- 4.14E-04 1.22E-03

Indeno(1,2,3-cd)pyrene 2.88E-10 -- 6.65E-10 9.53E-10 -- NC -- NC NC

Aldrin 4.46E-09 -- 2.30E-09 6.76E-09 Liver 6.12E-04 -- 3.16E-04 9.28E-04

delta-BHC NC -- NC NC Kidney, Liver 2.29E-05 -- 1.18E-05 3.48E-05

Dieldrin 9.69E-09 -- 5.00E-09 1.47E-08 Nervous System 4.24E-04 -- 2.19E-04 6.42E-04

gamma-BHC (Lindane) 7.85E-10 -- 1.62E-10 9.47E-10 Kidney, Liver 1.41E-05 -- 2.91E-06 1.70E-05

Heptachlor 2.12E-09 -- 1.09E-09 3.21E-09 Liver 2.20E-05 -- 1.13E-05 3.33E-05

Heptachlor Epoxide 1.87E-09 -- 9.63E-10 2.83E-09 Liver 1.11E-03 -- 5.70E-04 1.68E-03

Pentachlorophenol 6.96E-08 -- 3.59E-08 1.05E-07 Kidney, Liver 1.35E-03 -- 6.98E-04 2.05E-03

PCBs, Total 5.01E-08 -- 4.36E-08 9.37E-08 Eye, Nails, Immune 2.92E-02 -- 2.54E-02 5.46E-02

Dioxin TEQ-HH 8.47E-07 -- 2.62E-07 1.11E-06 Immune 1.98E-02 -- 6.11E-03 2.59E-02

Arsenic 6.02E-09 -- 3.11E-09 9.13E-09 Skin, Vascular 9.37E-04 -- 4.83E-04 1.42E-03

Cadmium NC -- NC NC Kidney 6.09E-04 -- 6.29E-05 6.72E-04

Manganese NC -- NC NC Nervous System 1.29E-03 -- 1.67E-04 1.46E-03

Nickel NC -- NC NC Body weight 5.76E-04 -- 7.43E-05 6.50E-04

Constituent Total 1.00E-06 3.69E-07 1.37E-06 5.72E-02 3.46E-02 9.18E-02

Exposure Point Total 1.37E-06 9.18E-02

Exposure Medium Total 1.37E-06 9.18E-02
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Page 2 of 3RAGS PART D TABLE 9.19MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 3.89E-07 -- 3.89E-07 Immune -- 6.10E-02 -- 6.10E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.43E-02 -- 1.43E-02

Ethylbenzene -- NC -- NC Developmental -- 2.00E-03 -- 2.00E-03

Tetrachloroethene -- 3.46E-08 -- 3.46E-08 Kidney, Liver -- 1.15E-02 -- 1.15E-02

Toluene -- NC -- NC Nervous system -- 6.84E-04 -- 6.84E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.13E-01 -- 3.13E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.08E-03 -- 2.08E-03

1,4-Dichlorobenzene -- 6.58E-08 -- 6.58E-08 Liver -- 3.36E-04 -- 3.36E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 4.52E-03 -- 4.52E-03

Dieldrin -- 2.33E-11 -- 2.33E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 8.71E-11 -- 8.71E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 4.13E-09 -- 4.13E-09 -- -- NC -- NC

Constituent Total 4.93E-07 4.93E-07 4.09E-01 4.09E-01

Exposure Point Total 4.93E-07 4.09E-01
Exposure Medium Total 4.93E-07 4.09E-01

Medium Total 1.86E-06 5.01E-01
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Page 3 of 3RAGS PART D TABLE 9.19MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater O - GM-19A Benzene 2.97E-12 -- 4.57E-11 4.86E-11 Immune 5.18E-07 -- 7.95E-06 8.47E-06

Tetrachloroethene 8.30E-10 -- 4.82E-08 4.90E-08 Liver, Body weight 1.08E-06 -- 6.25E-05 6.36E-05

Trichloroethene 9.63E-12 -- 1.56E-10 1.65E-10 -- NC -- NC NC

Pentachlorophenol 1.30E-10 -- 1.53E-07 1.53E-07 Kidney, Liver 2.53E-06 -- 2.97E-03 2.98E-03

PCBs, Total 6.24E-11 -- 8.25E-08 8.26E-08 Eye, Nails, Immune 3.64E-05 -- 4.82E-02 4.82E-02

Manganese NC -- NC NC Nervous System 5.71E-05 -- 9.42E-04 9.99E-04

Constituent Total 1.04E-09 2.84E-07 2.85E-07 9.76E-05 5.21E-02 5.22E-02

Exposure Point Total 2.85E-07 5.22E-02

Exposure Medium Total 2.85E-07 5.22E-02

Trench Air O - GM-19A Benzene -- 2.05E-10 -- 2.05E-10 Immune -- 3.21E-05 -- 3.21E-05

Tetrachloroethene -- 3.60E-09 -- 3.60E-09 Kidney, Liver -- 1.20E-03 -- 1.20E-03

Trichloroethene -- 6.40E-10 -- 6.40E-10 Nervous system, Eye -- 3.74E-05 -- 3.74E-05

Constituent Total 4.44E-09 4.44E-09 1.27E-03 1.27E-03

Exposure Point Total 4.44E-09 1.27E-03

Exposure Medium Total 4.44E-09 1.27E-03

Medium Total 2.89E-07 5.35E-02

Receptor Total 2.15E-06 Receptor HI Total  5.54E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 3.56E-06  

HI - Hazard Index. Body weight HI= 7.15E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.00E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.03E-01

Immune HI= 1.90E-01

Kidney HI= 3.49E-02

Liver HI= 3.52E-02

Nails HI= 1.03E-01

Nasal HI= 4.52E-03

Nervous System HI= 3.17E-01

Reproductive HI= 1.23E-03

Respiratory HI= 7.32E-05

Skin HI= 1.42E-03

Vascular HI= 1.42E-03
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Page 1 of 3RAGS PART D TABLE 9.19RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 5.00E-08 -- 0.00E+00 5.00E-08 Immune 8.71E-03 -- 0.00E+00 8.71E-03

Chlorobenzene NC -- NC NC Liver 5.99E-04 -- 0.00E+00 5.99E-04

Ethylbenzene NC -- NC NC Kidney, Liver 5.84E-04 -- 0.00E+00 5.84E-04

Tetrachloroethene 1.20E-08 -- 0.00E+00 1.20E-08 Liver, Body weight 1.55E-05 -- 0.00E+00 1.55E-05

Toluene NC -- NC NC Kidney 9.96E-05 -- 0.00E+00 9.96E-05

Xylenes, Total NC -- NC NC Nervous system 7.25E-03 -- 0.00E+00 7.25E-03

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 6.20E-05 -- 1.86E-05 8.06E-05

1,4-Dichlorobenzene 7.11E-10 -- 2.13E-10 9.25E-10 Liver 1.32E-04 -- 3.95E-05 1.71E-04

2,4,6-Trichlorophenol 2.79E-10 -- 8.37E-11 3.63E-10 Reproductive 1.78E-04 -- 5.33E-05 2.31E-04

2-Methylnaphthalene NC -- NC NC Respiratory 4.44E-04 -- 5.97E-04 1.04E-03

Benzo(a)anthracene 1.04E-08 -- 1.40E-08 2.44E-08 -- NC -- NC NC

Benzo(a)pyrene 7.17E-08 -- 9.65E-08 1.68E-07 -- NC -- NC NC

Benzo(b)fluoranthene 5.68E-09 -- 7.63E-09 1.33E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.59E-08 -- 4.83E-08 8.42E-08 -- NC -- NC NC

Hexachlorobenzene 4.37E-08 -- 1.31E-08 5.68E-08 Reproductive 1.91E-02 -- 5.73E-03 2.49E-02

Indeno(1,2,3-cd)pyrene 3.59E-09 -- 4.83E-09 8.43E-09 -- NC -- NC NC

Aldrin 9.03E-08 -- 2.71E-08 1.17E-07 Liver 1.24E-02 -- 3.72E-03 1.61E-02

delta-BHC NC -- NC NC Kidney, Liver 4.91E-04 -- 1.47E-04 6.38E-04

Dieldrin 2.22E-07 -- 6.65E-08 2.88E-07 Nervous System 9.70E-03 -- 2.91E-03 1.26E-02

gamma-BHC (Lindane) 2.76E-08 -- 3.32E-09 3.09E-08 Kidney, Liver 4.96E-04 -- 5.95E-05 5.55E-04

Heptachlor 4.60E-08 -- 1.38E-08 5.98E-08 Liver 4.77E-04 -- 1.43E-04 6.21E-04

Heptachlor Epoxide 3.16E-08 -- 9.47E-09 4.10E-08 Liver 1.87E-02 -- 5.60E-03 2.43E-02

Pentachlorophenol 1.66E-06 -- 4.97E-07 2.16E-06 Kidney, Liver 3.22E-02 -- 9.67E-03 4.19E-02

PCBs, Total 2.00E-06 -- 1.01E-06 3.01E-06 Eye, Nails, Immune 1.16E+00 -- 5.89E-01 1.75E+00

Dioxin TEQ-HH 2.60E-05 -- 4.68E-06 3.06E-05 Immune 6.06E-01 -- 1.09E-01 7.15E-01

Arsenic 2.21E-07 -- 6.64E-08 2.88E-07 Skin, Vascular 3.44E-02 -- 1.03E-02 4.47E-02

Cadmium NC -- NC NC Kidney 1.11E-01 -- 1.33E-02 1.24E-01

Manganese NC -- NC NC Nervous System 2.37E-02 -- 1.77E-03 2.54E-02

Nickel NC -- NC NC Body weight 5.17E-02 -- 3.88E-03 5.56E-02

Constituent Total 3.05E-05 6.55E-06 3.71E-05 2.10E+00 7.57E-01 2.86E+00

Exposure Point Total 3.71E-05 2.86E+00

Exposure Medium Total 3.71E-05 2.86E+00

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\RME construction total.xlsO - GM-19A 
Revised HHRA

Revision 1,  Date Printed: 10/10/2008



Page 2 of 3RAGS PART D TABLE 9.19RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 5.78E-06 -- 5.78E-06 Immune -- 9.08E-01 -- 9.08E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.02E-01 -- 1.02E-01

Ethylbenzene -- NC -- NC Developmental -- 2.90E-02 -- 2.90E-02

Tetrachloroethene -- 1.92E-07 -- 1.92E-07 Kidney, Liver -- 6.41E-02 -- 6.41E-02

Toluene -- NC -- NC Nervous system -- 1.08E-02 -- 1.08E-02

Xylenes, Total -- NC -- NC Nervous system -- 4.64E+00 -- 4.64E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.77E-02 -- 1.77E-02

1,4-Dichlorobenzene -- 4.36E-07 -- 4.36E-07 Liver -- 2.22E-03 -- 2.22E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 2.93E-02 -- 2.93E-02

Dieldrin -- 7.78E-11 -- 7.78E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 5.78E-10 -- 5.78E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 2.73E-08 -- 2.73E-08 -- -- NC -- NC

Constituent Total 6.44E-06 6.44E-06 5.81E+00 5.81E+00

Exposure Point Total 6.44E-06 5.81E+00
Exposure Medium Total 6.44E-06 5.81E+00

Medium Total 4.35E-05 8.67E+00
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Page 3 of 3RAGS PART D TABLE 9.19RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL GM-19A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater O - GM-19A Benzene 5.95E-12 -- 9.13E-11 9.73E-11 Immune 1.04E-06 -- 1.59E-05 1.69E-05

Tetrachloroethene 1.66E-09 -- 9.64E-08 9.81E-08 Liver, Body weight 2.15E-06 -- 1.25E-04 1.27E-04

Trichloroethene 1.93E-11 -- 3.12E-10 3.31E-10 -- NC -- NC NC

Pentachlorophenol 2.60E-10 -- 3.06E-07 3.06E-07 Kidney, Liver 5.06E-06 -- 5.95E-03 5.95E-03

PCBs, Total 1.25E-10 -- 1.65E-07 1.65E-07 Eye, Nails, Immune 7.28E-05 -- 9.63E-02 9.64E-02

Manganese NC -- NC NC Nervous System 1.14E-04 -- 1.88E-03 2.00E-03

Constituent Total 2.07E-09 5.68E-07 5.70E-07 1.95E-04 1.04E-01 1.04E-01

Exposure Point Total 5.70E-07 1.04E-01

Exposure Medium Total 5.70E-07 1.04E-01

Trench Air O - GM-19A Benzene -- 6.82E-10 -- 6.82E-10 Immune -- 1.07E-04 -- 1.07E-04

Tetrachloroethene -- 1.20E-08 -- 1.20E-08 Kidney, Liver -- 4.00E-03 -- 4.00E-03

Trichloroethene -- 2.13E-09 -- 2.13E-09 Nervous system, Eye -- 1.25E-04 -- 1.25E-04

Constituent Total 1.48E-08 1.48E-08 4.23E-03 4.23E-03

Exposure Point Total 1.48E-08 4.23E-03

Exposure Medium Total 1.48E-08 4.23E-03

Medium Total 5.85E-07 1.09E-01

Receptor Total 4.41E-05 Receptor HI Total  8.77E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 8.06E-05  

HI - Hazard Index. Body weight HI= 5.57E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.90E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.85E+00

Immune HI= 3.48E+00

Kidney HI= 3.62E-01

Liver HI= 2.64E-01

Nails HI= 1.85E+00

Nasal HI= 2.93E-02

Nervous System HI= 4.70E+00

Reproductive HI= 2.51E-02

Respiratory HI= 1.04E-03

Skin HI= 4.47E-02

Vascular HI= 4.47E-02
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Page 1 of 3RAGS PART D TABLE 9.20MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 1.09E-09 -- 0.00E+00 1.09E-09 Immune 1.89E-04 -- 0.00E+00 1.89E-04

Chlorobenzene NC -- NC NC Liver 2.71E-05 -- 0.00E+00 2.71E-05

Ethylbenzene NC -- NC NC Kidney, Liver 1.30E-05 -- 0.00E+00 1.30E-05

Tetrachloroethene 6.96E-10 -- 0.00E+00 6.96E-10 Liver, Body weight 9.02E-07 -- 0.00E+00 9.02E-07

Toluene NC -- NC NC Kidney 2.05E-06 -- 0.00E+00 2.05E-06

Xylenes, Total NC -- NC NC Nervous system 1.58E-04 -- 0.00E+00 1.58E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.35E-06 -- 1.21E-06 3.56E-06

1,4-Dichlorobenzene 3.47E-11 -- 1.79E-11 5.26E-11 Liver 6.43E-06 -- 3.32E-06 9.75E-06

2,4,6-Trichlorophenol 1.59E-11 -- 8.21E-12 2.41E-11 Reproductive 1.01E-05 -- 5.23E-06 1.54E-05

2-Methylnaphthalene NC -- NC NC Respiratory 2.21E-05 -- 5.11E-05 7.32E-05

Benzo(a)anthracene 5.20E-10 -- 1.20E-09 1.72E-09 -- NC -- NC NC

Benzo(a)pyrene 3.37E-09 -- 7.78E-09 1.11E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.26E-10 -- 7.53E-10 1.08E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.46E-09 -- 3.38E-09 4.84E-09 -- NC -- NC NC

Hexachlorobenzene 1.84E-09 -- 9.47E-10 2.78E-09 Reproductive 8.03E-04 -- 4.14E-04 1.22E-03

Indeno(1,2,3-cd)pyrene 2.88E-10 -- 6.65E-10 9.53E-10 -- NC -- NC NC

Aldrin 4.46E-09 -- 2.30E-09 6.76E-09 Liver 6.12E-04 -- 3.16E-04 9.28E-04

delta-BHC NC -- NC NC Kidney, Liver 2.29E-05 -- 1.18E-05 3.48E-05

Dieldrin 9.69E-09 -- 5.00E-09 1.47E-08 Nervous System 4.24E-04 -- 2.19E-04 6.42E-04

gamma-BHC (Lindane) 7.85E-10 -- 1.62E-10 9.47E-10 Kidney, Liver 1.41E-05 -- 2.91E-06 1.70E-05

Heptachlor 2.12E-09 -- 1.09E-09 3.21E-09 Liver 2.20E-05 -- 1.13E-05 3.33E-05

Heptachlor Epoxide 1.87E-09 -- 9.63E-10 2.83E-09 Liver 1.11E-03 -- 5.70E-04 1.68E-03

Pentachlorophenol 6.96E-08 -- 3.59E-08 1.05E-07 Kidney, Liver 1.35E-03 -- 6.98E-04 2.05E-03

PCBs, Total 5.01E-08 -- 4.36E-08 9.37E-08 Eye, Nails, Immune 2.92E-02 -- 2.54E-02 5.46E-02

Dioxin TEQ-HH 8.47E-07 -- 2.62E-07 1.11E-06 Immune 1.98E-02 -- 6.11E-03 2.59E-02

Arsenic 6.02E-09 -- 3.11E-09 9.13E-09 Skin, Vascular 9.37E-04 -- 4.83E-04 1.42E-03

Cadmium NC -- NC NC Kidney 6.09E-04 -- 6.29E-05 6.72E-04

Manganese NC -- NC NC Nervous System 1.29E-03 -- 1.67E-04 1.46E-03

Nickel NC -- NC NC Body weight 5.76E-04 -- 7.43E-05 6.50E-04

Constituent Total 1.00E-06 3.69E-07 1.37E-06 5.72E-02 3.46E-02 9.18E-02

Exposure Point Total 1.37E-06 9.18E-02

Exposure Medium Total 1.37E-06 9.18E-02
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Page 2 of 3RAGS PART D TABLE 9.20MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 3.89E-07 -- 3.89E-07 Immune -- 6.10E-02 -- 6.10E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.43E-02 -- 1.43E-02

Ethylbenzene -- NC -- NC Developmental -- 2.00E-03 -- 2.00E-03

Tetrachloroethene -- 3.46E-08 -- 3.46E-08 Kidney, Liver -- 1.15E-02 -- 1.15E-02

Toluene -- NC -- NC Nervous system -- 6.84E-04 -- 6.84E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.13E-01 -- 3.13E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.08E-03 -- 2.08E-03

1,4-Dichlorobenzene -- 6.58E-08 -- 6.58E-08 Liver -- 3.36E-04 -- 3.36E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 4.52E-03 -- 4.52E-03

Dieldrin -- 2.33E-11 -- 2.33E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 8.71E-11 -- 8.71E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 4.13E-09 -- 4.13E-09 -- -- NC -- NC

Constituent Total 4.93E-07 4.93E-07 4.09E-01 4.09E-01

Exposure Point Total 4.93E-07 4.09E-01
Exposure Medium Total 4.93E-07 4.09E-01

Medium Total 1.86E-06 5.01E-01

Groundwater Groundwater O - SA2-MW-4-S Benzene 2.06E-09 -- 3.16E-08 3.37E-08 Immune 3.59E-04 -- 5.51E-03 5.87E-03

Chlorobenzene NC -- NC NC Liver 5.38E-05 -- 1.87E-03 1.92E-03

Chloroethane 2.63E-11 -- 1.56E-10 1.83E-10 Developmental 1.59E-06 -- 9.43E-06 1.10E-05

1,4-Dioxane 6.77E-13 -- 2.47E-13 9.23E-13 -- NC -- NC NC

2-Chlorophenol NC -- NC NC Reproductive 1.08E-06 -- 1.17E-05 1.28E-05

4-Chlorophenol NC -- NC NC Reproductive 1.12E-06 -- 1.76E-05 1.87E-05

Arsenic 2.03E-09 -- 1.34E-09 3.38E-09 Skin, Vascular 3.16E-04 -- 2.09E-04 5.25E-04

Manganese NC -- NC NC Nervous System 1.88E-04 -- 3.09E-03 3.28E-03

Constituent Total 4.12E-09 3.31E-08 3.73E-08 9.20E-04 1.07E-02 1.16E-02

Exposure Point Total 3.73E-08 1.16E-02

Exposure Medium Total 3.73E-08 1.16E-02
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Page 3 of 3RAGS PART D TABLE 9.20MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Trench Air O - SA2-MW-4-S Benzene -- 1.42E-07 -- 1.42E-07 Immune -- 2.22E-02 -- 2.22E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 8.86E-03 -- 8.86E-03

Chloroethane -- NC -- NC Developmental -- 3.48E-05 -- 3.48E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 1.42E-07 1.42E-07 3.11E-02 3.11E-02

Exposure Point Total 1.42E-07 3.11E-02

Exposure Medium Total 1.42E-07 3.11E-02

Medium Total 1.79E-07 4.28E-02

Receptor Total 2.04E-06 Receptor HI Total  5.44E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 3.56E-06  

HI - Hazard Index. Body weight HI= 6.51E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.04E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 5.46E-02

Immune HI= 1.70E-01

Kidney HI= 3.96E-02

Liver HI= 4.17E-02

Nails HI= 5.46E-02

Nasal HI= 4.52E-03

Nervous System HI= 3.19E-01

Reproductive HI= 1.26E-03

Respiratory HI= 7.32E-05

Skin HI= 1.95E-03

Vascular HI= 1.95E-03
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Page 1 of 3RAGS PART D TABLE 9.20RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O Benzene 5.00E-08 -- 0.00E+00 5.00E-08 Immune 8.71E-03 -- 0.00E+00 8.71E-03

Chlorobenzene NC -- NC NC Liver 5.99E-04 -- 0.00E+00 5.99E-04

Ethylbenzene NC -- NC NC Kidney, Liver 5.84E-04 -- 0.00E+00 5.84E-04

Tetrachloroethene 1.20E-08 -- 0.00E+00 1.20E-08 Liver, Body weight 1.55E-05 -- 0.00E+00 1.55E-05

Toluene NC -- NC NC Kidney 9.96E-05 -- 0.00E+00 9.96E-05

Xylenes, Total NC -- NC NC Nervous system 7.25E-03 -- 0.00E+00 7.25E-03

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 6.20E-05 -- 1.86E-05 8.06E-05

1,4-Dichlorobenzene 7.11E-10 -- 2.13E-10 9.25E-10 Liver 1.32E-04 -- 3.95E-05 1.71E-04

2,4,6-Trichlorophenol 2.79E-10 -- 8.37E-11 3.63E-10 Reproductive 1.78E-04 -- 5.33E-05 2.31E-04

2-Methylnaphthalene NC -- NC NC Respiratory 4.44E-04 -- 5.97E-04 1.04E-03

Benzo(a)anthracene 1.04E-08 -- 1.40E-08 2.44E-08 -- NC -- NC NC

Benzo(a)pyrene 7.17E-08 -- 9.65E-08 1.68E-07 -- NC -- NC NC

Benzo(b)fluoranthene 5.68E-09 -- 7.63E-09 1.33E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.59E-08 -- 4.83E-08 8.42E-08 -- NC -- NC NC

Hexachlorobenzene 4.37E-08 -- 1.31E-08 5.68E-08 Reproductive 1.91E-02 -- 5.73E-03 2.49E-02

Indeno(1,2,3-cd)pyrene 3.59E-09 -- 4.83E-09 8.43E-09 -- NC -- NC NC

Aldrin 9.03E-08 -- 2.71E-08 1.17E-07 Liver 1.24E-02 -- 3.72E-03 1.61E-02

delta-BHC NC -- NC NC Kidney, Liver 4.91E-04 -- 1.47E-04 6.38E-04

Dieldrin 2.22E-07 -- 6.65E-08 2.88E-07 Nervous System 9.70E-03 -- 2.91E-03 1.26E-02

gamma-BHC (Lindane) 2.76E-08 -- 3.32E-09 3.09E-08 Kidney, Liver 4.96E-04 -- 5.95E-05 5.55E-04

Heptachlor 4.60E-08 -- 1.38E-08 5.98E-08 Liver 4.77E-04 -- 1.43E-04 6.21E-04

Heptachlor Epoxide 3.16E-08 -- 9.47E-09 4.10E-08 Liver 1.87E-02 -- 5.60E-03 2.43E-02

Pentachlorophenol 1.66E-06 -- 4.97E-07 2.16E-06 Kidney, Liver 3.22E-02 -- 9.67E-03 4.19E-02

PCBs, Total 2.00E-06 -- 1.01E-06 3.01E-06 Eye, Nails, Immune 1.16E+00 -- 5.89E-01 1.75E+00

Dioxin TEQ-HH 2.60E-05 -- 4.68E-06 3.06E-05 Immune 6.06E-01 -- 1.09E-01 7.15E-01

Arsenic 2.21E-07 -- 6.64E-08 2.88E-07 Skin, Vascular 3.44E-02 -- 1.03E-02 4.47E-02

Cadmium NC -- NC NC Kidney 1.11E-01 -- 1.33E-02 1.24E-01

Manganese NC -- NC NC Nervous System 2.37E-02 -- 1.77E-03 2.54E-02

Nickel NC -- NC NC Body weight 5.17E-02 -- 3.88E-03 5.56E-02

Constituent Total 3.05E-05 6.55E-06 3.71E-05 2.10E+00 7.57E-01 2.86E+00

Exposure Point Total 3.71E-05 2.86E+00

Exposure Medium Total 3.71E-05 2.86E+00
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Page 2 of 3RAGS PART D TABLE 9.20RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O Benzene -- 5.78E-06 -- 5.78E-06 Immune -- 9.08E-01 -- 9.08E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.02E-01 -- 1.02E-01

Ethylbenzene -- NC -- NC Developmental -- 2.90E-02 -- 2.90E-02

Tetrachloroethene -- 1.92E-07 -- 1.92E-07 Kidney, Liver -- 6.41E-02 -- 6.41E-02

Toluene -- NC -- NC Nervous system -- 1.08E-02 -- 1.08E-02

Xylenes, Total -- NC -- NC Nervous system -- 4.64E+00 -- 4.64E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.77E-02 -- 1.77E-02

1,4-Dichlorobenzene -- 4.36E-07 -- 4.36E-07 Liver -- 2.22E-03 -- 2.22E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 2.93E-02 -- 2.93E-02

Dieldrin -- 7.78E-11 -- 7.78E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 5.78E-10 -- 5.78E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 2.73E-08 -- 2.73E-08 -- -- NC -- NC

Constituent Total 6.44E-06 6.44E-06 5.81E+00 5.81E+00

Exposure Point Total 6.44E-06 5.81E+00
Exposure Medium Total 6.44E-06 5.81E+00

Medium Total 4.35E-05 8.67E+00

Groundwater Groundwater O - SA2-MW-4-S Benzene 4.12E-09 -- 6.33E-08 6.74E-08 Immune 7.18E-04 -- 1.10E-02 1.17E-02

Chlorobenzene NC -- NC NC Liver 1.08E-04 -- 3.74E-03 3.85E-03

Chloroethane 5.27E-11 -- 3.13E-10 3.65E-10 Developmental 3.18E-06 -- 1.89E-05 2.20E-05

1,4-Dioxane 1.35E-12 -- 4.93E-13 1.85E-12 -- NC -- NC NC

2-Chlorophenol NC -- NC NC Reproductive 2.15E-06 -- 2.35E-05 2.56E-05

4-Chlorophenol NC -- NC NC Reproductive 2.23E-06 -- 3.51E-05 3.74E-05

Arsenic 4.07E-09 -- 2.68E-09 6.75E-09 Skin, Vascular 6.33E-04 -- 4.18E-04 1.05E-03

Manganese NC -- NC NC Nervous System 3.75E-04 -- 6.19E-03 6.56E-03

Constituent Total 8.24E-09 6.63E-08 7.45E-08 1.84E-03 2.14E-02 2.33E-02

Exposure Point Total 7.45E-08 2.33E-02

Exposure Medium Total 7.45E-08 2.33E-02
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Page 3 of 3RAGS PART D TABLE 9.20RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Trench Air O - SA2-MW-4-S Benzene -- 4.72E-07 -- 4.72E-07 Immune -- 7.41E-02 -- 7.41E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.95E-02 -- 2.95E-02

Chloroethane -- NC -- NC Developmental -- 1.16E-04 -- 1.16E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 4.72E-07 4.72E-07 1.04E-01 1.04E-01

Exposure Point Total 4.72E-07 1.04E-01

Exposure Medium Total 4.72E-07 1.04E-01

Medium Total 5.47E-07 1.27E-01

Receptor Total 4.40E-05 Receptor HI Total  8.79E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 8.06E-05  

HI - Hazard Index. Body weight HI= 5.56E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.92E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.75E+00

Immune HI= 3.47E+00

Kidney HI= 3.82E-01

Liver HI= 2.88E-01

Nails HI= 1.75E+00

Nasal HI= 2.93E-02

Nervous System HI= 4.70E+00

Reproductive HI= 2.51E-02

Respiratory HI= 1.04E-03

Skin HI= 4.58E-02

Vascular HI= 4.58E-02

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\RME construction total.xlsO - SA2-MW-4-S
Revised HHRA

Revision 1,  Date Printed: 10/10/2008



Page 1 of 3
RAGS PART D TABLE 9.21MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O North Benzene 4.88E-10 -- 0.00E+00 4.88E-10 Immune 8.49E-05 -- 0.00E+00 8.49E-05

Chlorobenzene NC -- NC NC Liver 4.28E-05 -- 0.00E+00 4.28E-05

Dichloromethane 1.54E-10 -- 0.00E+00 1.54E-10 Liver 2.39E-05 -- 0.00E+00 2.39E-05

Ethylbenzene NC -- NC NC Kidney, Liver 1.21E-05 -- 0.00E+00 1.21E-05

Tetrachloroethene 7.02E-10 -- 0.00E+00 7.02E-10 Liver, Body weight 9.10E-07 -- 0.00E+00 9.10E-07

Xylenes, Total NC -- NC NC Nervous system 1.61E-04 -- 0.00E+00 1.61E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 4.30E-05 -- 2.22E-05 6.52E-05

1,2-Dichlorobenzene NC -- NC NC Liver 1.04E-05 -- 5.37E-06 1.58E-05

1,4-Dichlorobenzene 2.41E-10 -- 1.24E-10 3.65E-10 Liver 4.46E-05 -- 2.30E-05 6.76E-05

2,4,6-Trichlorophenol 1.55E-10 -- 8.00E-11 2.35E-10 Reproductive 9.88E-05 -- 5.09E-05 1.50E-04

2-Methylnaphthalene NC -- NC NC Respiratory 1.92E-04 -- 4.44E-04 6.36E-04

4-Nitroaniline 3.16E-09 -- 1.63E-09 4.79E-09 Hematological 3.51E-03 -- 1.81E-03 5.32E-03

Benzo(a)anthracene 1.58E-09 -- 3.65E-09 5.23E-09 -- NC -- NC NC

Benzo(a)pyrene 7.01E-09 -- 1.62E-08 2.32E-08 -- NC -- NC NC

Benzo(b)fluoranthene 6.79E-10 -- 1.57E-09 2.25E-09 -- NC -- NC NC

bis(2-Chloroethyl)ether 1.65E-09 -- 8.52E-10 2.51E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.21E-09 -- 7.42E-09 1.06E-08 -- NC -- NC NC

Hexachlorobenzene 2.14E-09 -- 1.10E-09 3.25E-09 Reproductive 9.37E-04 -- 4.83E-04 1.42E-03

Naphthalene NC -- NC NC Body weight 8.72E-07 -- 2.02E-06 2.89E-06

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 1.10E-04 -- 5.68E-05 1.67E-04

4,4'-DDD 5.67E-09 -- 8.77E-10 6.55E-09 Liver 3.31E-03 -- 5.11E-04 3.82E-03

4,4'-DDE 6.20E-09 -- 9.60E-10 7.16E-09 Liver 2.55E-03 -- 3.95E-04 2.95E-03

4,4'-DDT 1.55E-08 -- 2.40E-09 1.79E-08 Liver 6.39E-03 -- 9.88E-04 7.38E-03

Aldrin 4.01E-08 -- 2.07E-08 6.09E-08 Liver 5.51E-03 -- 2.84E-03 8.35E-03

alpha-BHC 6.76E-09 -- 3.49E-09 1.03E-08 Kidney, Liver 2.50E-05 -- 1.29E-05 3.80E-05

beta-BHC 1.40E-08 -- 7.23E-09 2.13E-08 Kidney, Liver 1.82E-04 -- 9.37E-05 2.75E-04

Dieldrin 2.23E-07 -- 1.15E-07 3.38E-07 Nervous System 9.75E-03 -- 5.03E-03 1.48E-02

Heptachlor 5.30E-08 -- 2.73E-08 8.03E-08 Liver 5.49E-04 -- 2.83E-04 8.33E-04

Heptachlor Epoxide 1.76E-08 -- 9.07E-09 2.67E-08 Liver 1.04E-02 -- 5.37E-03 1.58E-02

Pentachlorophenol 3.82E-08 -- 1.97E-08 5.78E-08 Kidney, Liver 7.42E-04 -- 3.83E-04 1.12E-03

PCBs, Total 1.06E-06 -- 9.26E-07 1.99E-06 Eye, Nails, Immune 6.21E-01 -- 5.40E-01 1.16E+00

Dioxin TEQ-HH 1.65E-05 -- 5.10E-06 2.16E-05 Immune 3.84E-01 -- 1.19E-01 5.03E-01

Arsenic 8.82E-09 -- 4.55E-09 1.34E-08 Skin, Vascular 1.37E-03 -- 7.07E-04 2.08E-03

Barium NC -- NC NC Kidney 4.35E-04 -- 3.20E-05 4.67E-04

Cadmium NC -- NC NC Kidney 3.01E-03 -- 3.10E-04 3.32E-03

Copper NC -- NC NC Gastrointestinal 1.43E-03 -- 7.40E-06 1.44E-03

Mercury NC -- NC NC Immune 1.66E-03 -- 1.22E-04 1.78E-03

Constituent Total 1.80E-05 6.27E-06 2.43E-05 1.06E+00 6.79E-01 1.74E+00

Exposure Point Total 2.43E-05 1.74E+00

Exposure Medium Total 2.43E-05 1.74E+00
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RAGS PART D TABLE 9.21MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O North Benzene -- 1.21E-07 -- 1.21E-07 Immune -- 1.91E-02 -- 1.91E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.57E-02 -- 1.57E-02

Dichloromethane -- 3.07E-08 -- 3.07E-08 Vascular, Nervous system -- 1.14E-02 -- 1.14E-02

Ethylbenzene -- NC -- NC Developmental -- 1.29E-03 -- 1.29E-03

Tetrachloroethene -- 2.43E-08 -- 2.43E-08 Kidney, Liver -- 8.10E-03 -- 8.10E-03

Xylenes, Total -- NC -- NC Nervous system -- 2.22E-01 -- 2.22E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.65E-02 -- 2.65E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 1.72E-03 -- 1.72E-03

1,4-Dichlorobenzene -- 3.17E-07 -- 3.17E-07 Liver -- 1.62E-03 -- 1.62E-03

2-Methylnaphthalene -- NC -- NC Nasal -- 2.73E-02 -- 2.73E-02

bis(2-Chloroethyl)ether -- 1.21E-07 -- 1.21E-07 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 8.07E-03 -- 8.07E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.70E-03 -- 2.70E-03

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.14E-08 -- 1.14E-08 -- -- NC -- NC

Dioxin TEQ-HH -- 6.22E-08 -- 6.22E-08 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 4.01E-04 -- 4.01E-04

Constituent Total 6.89E-07 6.89E-07 3.46E-01 3.46E-01

Exposure Point Total 6.89E-07 3.46E-01
Exposure Medium Total 6.89E-07 3.46E-01

Medium Total 2.49E-05 2.08E+00

Leachate Leachate O North- LEACH-0-1 Benzene 4.31E-10 -- 6.62E-09 7.05E-09 Immune 7.50E-05 -- 1.15E-03 1.23E-03

Chlorobenzene NC -- NC NC Liver 8.32E-06 -- 2.89E-04 2.97E-04

2,4,6-Trichlorophenol 5.84E-11 -- 4.31E-09 4.37E-09 Reproductive 3.72E-05 -- 2.74E-03 2.78E-03

2,4-Dichlorophenol NC -- NC NC Nervous System 1.04E-04 -- 3.67E-03 3.77E-03

2-Chlorophenol NC -- NC NC Reproductive 6.46E-06 -- 7.04E-05 7.69E-05

2-Nitroaniline NC -- NC NC Hematological 8.48E-05 -- 5.43E-04 6.28E-04

3&4Methylphenol NC -- NC NC Body weight, Nervous System 1.25E-06 -- 1.15E-05 1.27E-05

4-Chloroaniline 3.17E-09 -- 2.11E-08 2.42E-08 Spleen 1.03E-03 -- 6.83E-03 7.86E-03

4-Nitroaniline 2.05E-10 -- 6.54E-10 8.59E-10 Hematological 2.28E-04 -- 7.26E-04 9.55E-04

Naphthalene NC -- NC NC Body weight 2.79E-06 -- 1.77E-04 1.80E-04

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 1.57E-05 -- 1.10E-04 1.26E-04

beta-BHC 6.29E-11 -- 4.88E-09 4.95E-09 Kidney, Liver 8.15E-07 -- 6.33E-05 6.41E-05

2,4,5-T NC -- NC NC Kidney, Developmental 1.57E-05 -- 4.32E-04 4.48E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 9.10E-05 -- 1.47E-03 1.56E-03

Pentachlorophenol 1.31E-09 -- 1.54E-06 1.54E-06 Kidney, Liver 2.54E-05 -- 2.99E-02 3.00E-02

Phenol NC -- NC NC Developmental 6.20E-06 -- 3.04E-05 3.66E-05

PCBs, Total 1.53E-09 -- 2.03E-06 2.03E-06 Eye, Nails, Immune 8.95E-04 -- 1.18E+00 1.19E+00

Dioxin TEQ-HH 1.51E-09 -- 2.90E-06 2.91E-06 Immune 3.52E-05 -- 6.78E-02 6.78E-02

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\MLE construction total.xlsO north- LEACH-0-1
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 3 of 3
RAGS PART D TABLE 9.21MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate O North- LEACH-0-1 Arsenic 5.87E-10 -- 3.87E-10 9.75E-10 Skin, Vascular 9.13E-05 -- 6.03E-05 1.52E-04

Manganese NC -- NC NC Nervous System 7.34E-04 -- 1.21E-02 1.28E-02

Thallium NC -- NC NC Hematological 5.43E-06 -- 3.58E-06 9.01E-06

Constituent Total 8.87E-09 6.51E-06 6.52E-06 3.49E-03 1.31E+00 1.32E+00

Exposure Point Total 6.52E-06 1.32E+00

Exposure Medium Total 6.52E-06 1.32E+00

Trench Air O North - LEACH-0-1 Benzene -- 2.96E-08 -- 2.96E-08 Immune -- 4.65E-03 -- 4.65E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.37E-03 -- 1.37E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 2.12E-02 -- 2.12E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 9.29E-04 -- 9.29E-04

Constituent Total 2.96E-08 2.96E-08 2.82E-02 2.82E-02

Exposure Point Total 2.96E-08 2.82E-02

Exposure Medium Total 2.96E-08 2.82E-02

Medium Total 6.55E-06 1.34E+00

Receptor Total 3.15E-05 Receptor HI Total  3.43E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 3.99E-03  

HI - Hazard Index. Body weight HI= 1.92E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.78E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 2.35E+00

Gastrointestinal HI= 1.44E-03

Hematological HI= 1.24E-02

Immune HI= 2.94E+00

Kidney HI= 9.29E-02

Liver HI= 1.03E-01

Nails HI= 2.35E+00

Nasal HI= 5.66E-02

Nervous System HI= 2.66E-01

Reproductive HI= 4.43E-03

Respiratory HI= 6.36E-04

Skin HI= 2.23E-03

Spleen HI= 7.86E-03

Vascular HI= 1.37E-02
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RAGS PART D TABLE 9.21RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O North Benzene 1.71E-08 -- 0.00E+00 1.71E-08 Immune 2.97E-03 -- 0.00E+00 2.97E-03

Chlorobenzene NC -- NC NC Liver 1.24E-03 -- 0.00E+00 1.24E-03

Dichloromethane 4.82E-09 -- 0.00E+00 4.82E-09 Liver 7.49E-04 -- 0.00E+00 7.49E-04

Ethylbenzene NC -- NC NC Kidney, Liver 3.93E-04 -- 0.00E+00 3.93E-04

Tetrachloroethene 2.71E-08 -- 0.00E+00 2.71E-08 Liver, Body weight 3.51E-05 -- 0.00E+00 3.51E-05

Xylenes, Total NC -- NC NC Nervous system 5.04E-03 -- 0.00E+00 5.04E-03

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 1.50E-03 -- 4.49E-04 1.95E-03

1,2-Dichlorobenzene NC -- NC NC Liver 4.48E-04 -- 1.34E-04 5.82E-04

1,4-Dichlorobenzene 7.17E-09 -- 2.15E-09 9.33E-09 Liver 1.33E-03 -- 3.99E-04 1.73E-03

2,4,6-Trichlorophenol 4.95E-09 -- 1.49E-09 6.44E-09 Reproductive 3.15E-03 -- 9.45E-04 4.10E-03

2-Methylnaphthalene NC -- NC NC Respiratory 7.49E-03 -- 1.01E-02 1.76E-02

4-Nitroaniline 1.55E-07 -- 4.65E-08 2.01E-07 Hematological 1.72E-01 -- 5.17E-02 2.24E-01

Benzo(a)anthracene 5.62E-08 -- 7.56E-08 1.32E-07 -- NC -- NC NC

Benzo(a)pyrene 1.72E-07 -- 2.31E-07 4.03E-07 -- NC -- NC NC

Benzo(b)fluoranthene 1.87E-08 -- 2.52E-08 4.40E-08 -- NC -- NC NC

bis(2-Chloroethyl)ether 1.70E-08 -- 5.11E-09 2.22E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 7.19E-08 -- 9.67E-08 1.69E-07 -- NC -- NC NC

Hexachlorobenzene 5.31E-08 -- 1.59E-08 6.91E-08 Reproductive 2.32E-02 -- 6.97E-03 3.02E-02

Naphthalene NC -- NC NC Body weight 3.07E-05 -- 4.13E-05 7.20E-05

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 1.14E-03 -- 3.41E-04 1.48E-03

4,4'-DDD 5.85E-08 -- 5.26E-09 6.37E-08 Liver 3.41E-02 -- 3.07E-03 3.72E-02

4,4'-DDE 8.28E-08 -- 7.45E-09 9.03E-08 Liver 3.41E-02 -- 3.07E-03 3.72E-02

4,4'-DDT 3.26E-07 -- 2.94E-08 3.56E-07 Liver 1.34E-01 -- 1.21E-02 1.46E-01

Aldrin 5.65E-07 -- 1.69E-07 7.34E-07 Liver 7.75E-02 -- 2.32E-02 1.01E-01

alpha-BHC 6.97E-08 -- 2.09E-08 9.07E-08 Kidney, Liver 2.58E-04 -- 7.75E-05 3.36E-04

beta-BHC 2.79E-07 -- 8.37E-08 3.63E-07 Kidney, Liver 3.62E-03 -- 1.08E-03 4.70E-03

Dieldrin 5.90E-06 -- 1.77E-06 7.68E-06 Nervous System 2.58E-01 -- 7.75E-02 3.36E-01

Heptachlor 7.64E-07 -- 2.29E-07 9.93E-07 Liver 7.92E-03 -- 2.38E-03 1.03E-02

Heptachlor Epoxide 1.81E-07 -- 5.44E-08 2.36E-07 Liver 1.07E-01 -- 3.22E-02 1.39E-01

Pentachlorophenol 1.15E-06 -- 3.45E-07 1.50E-06 Kidney, Liver 2.24E-02 -- 6.72E-03 2.91E-02

PCBs, Total 3.74E-05 -- 1.89E-05 5.63E-05 Eye, Nails, Immune 2.18E+01 -- 1.10E+01 3.28E+01

Dioxin TEQ-HH 3.36E-04 -- 6.05E-05 3.97E-04 Immune 7.85E+00 -- 1.41E+00 9.26E+00

Arsenic 4.32E-07 -- 1.30E-07 5.61E-07 Skin, Vascular 6.72E-02 -- 2.01E-02 8.73E-02

Barium NC -- NC NC Kidney 3.10E-02 -- 1.33E-03 3.23E-02

Cadmium NC -- NC NC Kidney 4.44E-02 -- 5.33E-03 4.98E-02

Copper NC -- NC NC Gastrointestinal 7.12E-02 -- 2.14E-04 7.14E-02

Mercury NC -- NC NC Immune 6.20E-02 -- 2.66E-03 6.47E-02

Constituent Total 3.84E-04 8.28E-05 4.67E-04 3.08E+01 1.27E+01 4.35E+01

Exposure Point Total 4.67E-04 4.35E+01

Exposure Medium Total 4.67E-04 4.35E+01
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RAGS PART D TABLE 9.21RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site O North Benzene -- 1.37E-06 -- 1.37E-06 Immune -- 2.15E-01 -- 2.15E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.47E-01 -- 1.47E-01

Dichloromethane -- 3.11E-07 -- 3.11E-07 Vascular, Nervous system -- 1.16E-01 -- 1.16E-01

Ethylbenzene -- NC -- NC Developmental -- 1.36E-02 -- 1.36E-02

Tetrachloroethene -- 3.03E-07 -- 3.03E-07 Kidney, Liver -- 1.01E-01 -- 1.01E-01

Xylenes, Total -- NC -- NC Nervous system -- 2.25E+00 -- 2.25E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.98E-01 -- 2.98E-01

1,2-Dichlorobenzene -- NC -- NC Body weight -- 2.39E-02 -- 2.39E-02

1,4-Dichlorobenzene -- 3.06E-06 -- 3.06E-06 Liver -- 1.56E-02 -- 1.56E-02

2-Methylnaphthalene -- NC -- NC Nasal -- 3.45E-01 -- 3.45E-01

bis(2-Chloroethyl)ether -- 4.05E-07 -- 4.05E-07 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 9.18E-02 -- 9.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 9.00E-03 -- 9.00E-03

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 3.81E-08 -- 3.81E-08 -- -- NC -- NC

Dioxin TEQ-HH -- 2.07E-07 -- 2.07E-07 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 3.95E-03 -- 3.95E-03

Constituent Total 5.70E-06 5.70E-06 3.63E+00 3.63E+00

Exposure Point Total 5.70E-06 3.63E+00
Exposure Medium Total 5.70E-06 3.63E+00

Medium Total 4.73E-04 4.72E+01

Leachate Leachate O - LEACH-0-1 Benzene 8.62E-10 -- 1.32E-08 1.41E-08 Immune 1.50E-04 -- 2.30E-03 2.45E-03

Chlorobenzene NC -- NC NC Liver 1.66E-05 -- 5.78E-04 5.95E-04

2,4,6-Trichlorophenol 1.17E-10 -- 8.62E-09 8.74E-09 Reproductive 7.44E-05 -- 5.48E-03 5.56E-03

2,4-Dichlorophenol NC -- NC NC Nervous System 2.09E-04 -- 7.33E-03 7.54E-03

2-Chlorophenol NC -- NC NC Reproductive 1.29E-05 -- 1.41E-04 1.54E-04

2-Nitroaniline NC -- NC NC Hematological 1.70E-04 -- 1.09E-03 1.26E-03

3&4Methylphenol NC -- NC NC Body weight, Nervous System 2.50E-06 -- 2.29E-05 2.55E-05

4-Chloroaniline 6.34E-09 -- 4.21E-08 4.85E-08 Spleen 2.05E-03 -- 1.37E-02 1.57E-02

4-Nitroaniline 4.11E-10 -- 1.31E-09 1.72E-09 Hematological 4.57E-04 -- 1.45E-03 1.91E-03

Naphthalene NC -- NC NC Body weight 5.58E-06 -- 3.54E-04 3.60E-04

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 3.13E-05 -- 2.21E-04 2.52E-04

beta-BHC 1.26E-10 -- 9.77E-09 9.89E-09 Kidney, Liver 1.63E-06 -- 1.27E-04 1.28E-04

2,4,5-T NC -- NC NC Kidney, Developmental 3.13E-05 -- 8.65E-04 8.96E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 1.82E-04 -- 2.94E-03 3.12E-03

Pentachlorophenol 2.62E-09 -- 3.08E-06 3.08E-06 Kidney, Liver 5.09E-05 -- 5.99E-02 5.99E-02

Phenol NC -- NC NC Developmental 1.24E-05 -- 6.08E-05 7.32E-05

PCBs, Total 3.07E-09 -- 4.06E-06 4.06E-06 Eye, Nails, Immune 1.79E-03 -- 2.37E+00 2.37E+00

Dioxin TEQ-HH 3.02E-09 -- 5.81E-06 5.81E-06 Immune 7.05E-05 -- 1.36E-01 1.36E-01
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RAGS PART D TABLE 9.21RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate O North - LEACH-0-1 Arsenic 1.17E-09 -- 7.75E-10 1.95E-09 Skin, Vascular 1.83E-04 -- 1.21E-04 3.03E-04

Manganese NC -- NC NC Nervous System 1.47E-03 -- 2.42E-02 2.57E-02

Thallium NC -- NC NC Hematological 1.09E-05 -- 7.16E-06 1.80E-05

Constituent Total 1.77E-08 1.30E-05 1.30E-05 6.98E-03 2.63E+00 2.63E+00

Exposure Point Total 1.30E-05 2.63E+00

Exposure Medium Total 1.30E-05 2.63E+00

Trench Air O North- LEACH-0-1 Benzene -- 9.88E-08 -- 9.88E-08 Immune -- 1.55E-02 -- 1.55E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.56E-03 -- 4.56E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 7.08E-02 -- 7.08E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.10E-03 -- 3.10E-03

Constituent Total 9.88E-08 9.88E-08 9.40E-02 9.40E-02

Exposure Point Total 9.88E-08 9.40E-02

Exposure Medium Total 9.88E-08 9.40E-02

Medium Total 1.31E-05 2.73E+00

Receptor Total 4.86E-04 Receptor HI Total  4.99E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.58E-02  

HI - Hazard Index. Body weight HI= 2.44E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.63E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 3.52E+01

Gastrointestinal HI= 7.14E-02

Hematological HI= 2.44E-01

Immune HI= 4.49E+01

Kidney HI= 7.46E-01

Liver HI= 8.56E-01

Nails HI= 3.52E+01

Nasal HI= 5.07E-01

Nervous System HI= 2.74E+00

Reproductive HI= 4.00E-02

Respiratory HI= 1.76E-02

Skin HI= 8.76E-02

Spleen HI= 1.57E-02

Vascular HI= 2.03E-01
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Page 1 of 1RAGS PART D TABLE 9.22MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O SOUTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O South Pentachlorophenol 5.74E-10 -- 2.96E-10 8.70E-10 Kidney, Liver 1.12E-05 -- 5.76E-06 1.69E-05

Constituent Total 5.74E-10 2.96E-10 8.70E-10 1.12E-05 5.76E-06 1.69E-05

Exposure Point Total 8.70E-10 1.69E-05
Exposure Medium Total 8.70E-10 1.69E-05

Medium Total 8.70E-10 1.69E-05

Receptor Total 8.70E-10 Receptor HI Total  1.69E-05  

Notes:

HI - Hazard Index. Kidney HI= 1.69E-05  

NC - Not Calculated.  No dose-response value for this route of exposure. Liver HI= 1.69E-05

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 9.22RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O SOUTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O South Pentachlorophenol 1.77E-08 -- 5.31E-09 2.30E-08 Kidney, Liver 3.44E-04 -- 1.03E-04 4.48E-04

Constituent Total 1.77E-08 5.31E-09 2.30E-08 3.44E-04 1.03E-04 4.48E-04

Exposure Point Total 2.30E-08 4.48E-04
Exposure Medium Total 2.30E-08 4.48E-04

Medium Total 2.30E-08 4.48E-04

Receptor Total 2.30E-08 Receptor HI Total  4.48E-04  

Notes:

HI - Hazard Index. Kidney HI= 4.48E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Liver HI= 4.48E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 2RAGS PART D TABLE 9.23MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site P Benzene 1.93E-11 -- 0.00E+00 1.93E-11 Immune 3.36E-06 -- 0.00E+00 3.36E-06

Chloroform NC -- NC NC Liver, Hematological 5.86E-06 -- 0.00E+00 5.86E-06

Hexane NC -- NC NC -- NC -- NC NC

Tetrachloroethene 2.38E-09 -- 0.00E+00 2.38E-09 Liver, Body weight 3.08E-06 -- 0.00E+00 3.08E-06

Trichloroethene 5.74E-13 -- 0.00E+00 5.74E-13 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 4.61E-06 -- 0.00E+00 4.61E-06

1,4-Dichlorobenzene 3.41E-11 -- 1.76E-11 5.17E-11 Liver 6.32E-06 -- 3.26E-06 9.58E-06

4-Chloroaniline 1.19E-09 -- 6.12E-10 1.80E-09 Spleen 3.84E-04 -- 1.98E-04 5.83E-04

Benzo(a)pyrene 3.45E-10 -- 7.98E-10 1.14E-09 -- NC -- NC NC

4,4'-DDT 2.09E-10 -- 3.23E-11 2.41E-10 Liver 8.60E-05 -- 1.33E-05 9.93E-05

Dieldrin 1.56E-09 -- 8.03E-10 2.36E-09 Nervous System 6.81E-05 -- 3.51E-05 1.03E-04

Heptachlor Epoxide 6.84E-10 -- 3.53E-10 1.04E-09 Liver 4.05E-04 -- 2.09E-04 6.13E-04

Pentachlorophenol 2.72E-10 -- 1.40E-10 4.12E-10 Kidney, Liver 5.28E-06 -- 2.72E-06 8.01E-06

PCBs, Total 3.58E-08 -- 3.12E-08 6.70E-08 Eye, Nails, Immune 2.09E-02 -- 1.82E-02 3.91E-02

Dioxin TEQ-HH 8.86E-08 -- 2.74E-08 1.16E-07 Immune 2.07E-03 -- 6.39E-04 2.71E-03

Arsenic 3.44E-09 -- 1.77E-09 5.21E-09 Skin, Vascular 5.35E-04 -- 2.76E-04 8.10E-04

Cadmium NC -- NC NC Kidney 6.09E-04 -- 6.29E-05 6.72E-04

Manganese NC -- NC NC Nervous System 5.40E-04 -- 6.97E-05 6.10E-04

Vanadium NC -- NC NC Hair 2.94E-04 -- 5.84E-05 3.53E-04

Constituent Total 1.35E-07 6.31E-08 1.98E-07 2.59E-02 1.98E-02 4.57E-02

Exposure Point Total 1.98E-07 4.57E-02

Exposure Medium Total 1.98E-07 4.57E-02
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Page 2 of 2RAGS PART D TABLE 9.23MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site P Benzene -- 7.06E-09 -- 7.06E-09 Immune -- 1.11E-03 -- 1.11E-03

Chloroform -- 8.34E-08 -- 8.34E-08 Gastrointestinal, Kidney, Developmental -- 8.46E-04 -- 8.46E-04

Hexane -- NC -- NC Nervous system -- 1.82E-02 -- 1.82E-02

Tetrachloroethene -- 1.21E-07 -- 1.21E-07 Kidney, Liver -- 4.02E-02 -- 4.02E-02

Trichloroethene -- 3.96E-10 -- 3.96E-10 Nervous system, Eye -- 2.31E-05 -- 2.31E-05

Xylenes, Total -- NC -- NC Nervous system -- 9.33E-03 -- 9.33E-03

1,4-Dichlorobenzene -- 6.60E-08 -- 6.60E-08 Liver -- 3.37E-04 -- 3.37E-04

Benzo(a)pyrene -- 5.95E-12 -- 5.95E-12 -- -- NC -- NC

PCBs, Total -- 3.83E-11 -- 3.83E-11 -- -- NC -- NC

Arsenic -- 1.37E-09 -- 1.37E-09 Developmental, Vascular, Nervous system -- 7.43E-04 -- 7.43E-04

Manganese -- NC -- NC Nervous system -- 1.78E-02 -- 1.78E-02

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 2.79E-07 2.79E-07 8.86E-02 8.86E-02

Exposure Point Total 2.79E-07 8.86E-02
Exposure Medium Total 2.79E-07 8.86E-02

Medium Total 4.77E-07 1.34E-01

Receptor Total 4.77E-07 Receptor HI Total  1.34E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 3.08E-06  

HI - Hazard Index. Developmental HI= 1.59E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.91E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 8.46E-04

Hair HI= 3.53E-04

Immune HI= 4.29E-02

Kidney HI= 4.17E-02

Liver HI= 4.13E-02

Hematological HI= 5.86E-06

Nails HI= 3.91E-02

Nervous System HI= 4.68E-02

Skin HI= 8.10E-04

Spleen HI= 5.83E-04

Vascular HI= 1.55E-03
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Page 1 of 2RAGS PART D TABLE 9.23RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site P Benzene 4.13E-10 -- 0.00E+00 4.13E-10 Immune 7.20E-05 -- 0.00E+00 7.20E-05

Chloroform NC -- NC NC Liver, Hematological 1.60E-04 -- 0.00E+00 1.60E-04

Hexane NC -- NC NC -- NC -- NC NC

Tetrachloroethene 2.02E-07 -- 0.00E+00 2.02E-07 Liver, Body weight 2.62E-04 -- 0.00E+00 2.62E-04

Trichloroethene 1.27E-11 -- 0.00E+00 1.27E-11 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.64E-04 -- 0.00E+00 1.64E-04

1,4-Dichlorobenzene 7.45E-10 -- 2.23E-10 9.68E-10 Liver 1.38E-04 -- 4.14E-05 1.79E-04

4-Chloroaniline 3.31E-08 -- 9.92E-09 4.30E-08 Spleen 1.07E-02 -- 3.21E-03 1.39E-02

Benzo(a)pyrene 4.78E-09 -- 6.43E-09 1.12E-08 -- NC -- NC NC

4,4'-DDT 5.14E-09 -- 4.62E-10 5.60E-09 Liver 2.12E-03 -- 1.90E-04 2.31E-03

Dieldrin 3.02E-08 -- 9.07E-09 3.93E-08 Nervous System 1.32E-03 -- 3.97E-04 1.72E-03

Heptachlor Epoxide 7.20E-08 -- 2.16E-08 9.36E-08 Liver 4.26E-02 -- 1.28E-02 5.54E-02

Pentachlorophenol 2.56E-08 -- 7.67E-09 3.32E-08 Kidney, Liver 4.97E-04 -- 1.49E-04 6.46E-04

PCBs, Total 1.50E-06 -- 7.58E-07 2.25E-06 Eye, Nails, Immune 8.73E-01 -- 4.42E-01 1.32E+00

Dioxin TEQ-HH 2.54E-06 -- 4.56E-07 2.99E-06 Immune 5.92E-02 -- 1.06E-02 6.98E-02

Arsenic 4.15E-08 -- 1.25E-08 5.40E-08 Skin, Vascular 6.46E-03 -- 1.94E-03 8.40E-03

Cadmium NC -- NC NC Kidney 1.18E-02 -- 1.42E-03 1.32E-02

Manganese NC -- NC NC Nervous System 7.78E-03 -- 5.84E-04 8.37E-03

Vanadium NC -- NC NC Hair 6.15E-03 -- 7.10E-04 6.86E-03

Constituent Total 4.45E-06 1.28E-06 5.73E-06 1.02E+00 4.74E-01 1.50E+00

Exposure Point Total 5.73E-06 1.50E+00

Exposure Medium Total 5.73E-06 1.50E+00
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Page 2 of 2RAGS PART D TABLE 9.23RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site P Benzene -- 4.88E-08 -- 4.88E-08 Immune -- 7.66E-03 -- 7.66E-03

Chloroform -- 7.36E-07 -- 7.36E-07 Gastrointestinal, Kidney, Developmental -- 7.47E-03 -- 7.47E-03

Hexane -- NC -- NC Nervous system -- 1.13E-01 -- 1.13E-01

Tetrachloroethene -- 3.32E-06 -- 3.32E-06 Kidney, Liver -- 1.11E+00 -- 1.11E+00

Trichloroethene -- 2.82E-09 -- 2.82E-09 Nervous system, Eye -- 1.65E-04 -- 1.65E-04

Xylenes, Total -- NC -- NC Nervous system -- 1.07E-01 -- 1.07E-01

1,4-Dichlorobenzene -- 4.65E-07 -- 4.65E-07 Liver -- 2.38E-03 -- 2.38E-03

Benzo(a)pyrene -- 3.05E-11 -- 3.05E-11 -- -- NC -- NC

PCBs, Total -- 3.77E-10 -- 3.77E-10 -- -- NC -- NC

Arsenic -- 6.06E-09 -- 6.06E-09 Developmental, Vascular, Nervous system -- 3.29E-03 -- 3.29E-03

Manganese -- NC -- NC Nervous system -- 1.35E-01 -- 1.35E-01

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 4.58E-06 4.58E-06 1.48E+00 1.48E+00

Exposure Point Total 4.58E-06 1.48E+00
Exposure Medium Total 4.58E-06 1.48E+00

Medium Total 1.03E-05 2.98E+00

Receptor Total 1.03E-05 Receptor HI Total  2.98E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 2.62E-04  

HI - Hazard Index. Developmental HI= 1.08E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 1.32E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 7.47E-03

Hair HI= 6.86E-03

Immune HI= 1.39E+00

Kidney HI= 1.13E+00

Liver HI= 1.17E+00

Hematological HI= 1.60E-04

Nails HI= 1.32E+00

Nervous System HI= 3.69E-01

Skin HI= 8.40E-03

Spleen HI= 1.39E-02

Vascular HI= 1.17E-02
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Page 1 of 2RAGS PART D TABLE 9.24MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q CENTRAL, WELL SA-Q-5

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q Central Chlorobenzene NC -- NC NC Liver 1.78E-06 -- 0.00E+00 1.78E-06

Xylenes, Total NC -- NC NC Nervous system 2.04E-06 -- 0.00E+00 2.04E-06

1,4-Dichlorobenzene 3.60E-12 -- 1.86E-12 5.45E-12 Liver 6.66E-07 -- 3.44E-07 1.01E-06

Benzo(a)anthracene 5.20E-10 -- 1.20E-09 1.72E-09 -- NC -- NC NC

Benzo(a)pyrene 6.79E-10 -- 1.57E-09 2.25E-09 -- NC -- NC NC

Benzo(b)fluoranthene 6.55E-11 -- 1.51E-10 2.17E-10 -- NC -- NC NC

Aldrin 3.52E-10 -- 1.82E-10 5.34E-10 Liver 4.83E-05 -- 2.49E-05 7.33E-05

Dieldrin 2.43E-10 -- 1.25E-10 3.68E-10 Nervous System 1.06E-05 -- 5.48E-06 1.61E-05

Pentachlorophenol 3.40E-11 -- 1.75E-11 5.15E-11 Kidney, Liver 6.61E-07 -- 3.41E-07 1.00E-06

PCBs, Total 1.34E-09 -- 1.17E-09 2.51E-09 Eye, Nails, Immune 7.82E-04 -- 6.80E-04 1.46E-03

Dioxin TEQ-HH 1.05E-07 -- 3.25E-08 1.38E-07 Immune 2.45E-03 -- 7.59E-04 3.21E-03

Arsenic 5.72E-09 -- 2.95E-09 8.67E-09 Skin, Vascular 8.90E-04 -- 4.59E-04 1.35E-03

Chromium NC -- NC NC None reported 3.32E-04 -- 2.28E-04 5.61E-04

Copper NC -- NC NC Gastrointestinal 6.95E-04 -- 3.58E-06 6.99E-04

Manganese NC -- NC NC Nervous System 8.27E-04 -- 1.07E-04 9.34E-04

Constituent Total 1.14E-07 3.99E-08 1.54E-07 6.05E-03 2.27E-03 8.31E-03

Exposure Point Total 1.54E-07 8.31E-03

Exposure Medium Total 1.54E-07 8.31E-03
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TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q CENTRAL, WELL SA-Q-5

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 1.07E-03 -- 1.07E-03

Xylenes, Total -- NC -- NC Nervous system -- 4.59E-03 -- 4.59E-03

1,4-Dichlorobenzene -- 7.74E-09 -- 7.74E-09 Liver -- 3.95E-05 -- 3.95E-05

Benzo(a)pyrene -- 1.25E-11 -- 1.25E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.21E-12 -- 1.21E-12 -- -- NC -- NC

PCBs, Total -- 6.99E-12 -- 6.99E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 4.50E-10 -- 4.50E-10 -- -- NC -- NC

Arsenic -- 1.15E-09 -- 1.15E-09 Developmental, Vascular, Nervous system -- 6.27E-04 -- 6.27E-04

Constituent Total 9.37E-09 9.37E-09 6.33E-03 6.33E-03

Exposure Point Total 9.37E-09 6.33E-03
Exposure Medium Total 9.37E-09 6.33E-03

Medium Total 1.63E-07 1.46E-02

Groundwater Groundwater Q Central - SA-Q-5 Arsenic 2.03E-09 -- 1.34E-09 3.38E-09 Skin, Vascular 3.16E-04 -- 2.09E-04 5.25E-04

Manganese NC -- NC NC Nervous System 1.88E-04 -- 3.09E-03 3.28E-03

Constituent Total 2.03E-09 1.34E-09 3.38E-09 5.04E-04 3.30E-03 3.81E-03

Exposure Point Total 3.38E-09 3.81E-03

Exposure Medium Total 3.38E-09 3.81E-03

Medium Total 3.38E-09 3.81E-03

Receptor Total 1.67E-07 Receptor HI Total  1.85E-02  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 6.27E-04

HI - Hazard Index. Eye HI= 1.46E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Gastrointestinal HI= 6.99E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 4.68E-03

Kidney HI= 1.07E-03

Liver HI= 1.19E-03

Nails HI= 1.46E-03

Nervous System HI= 9.45E-03

Skin HI= 1.87E-03

Vascular HI= 2.50E-03
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Page 1 of 2RAGS PART D TABLE 9.24RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q CENTRAL, WELL SA-Q-5

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q Central Chlorobenzene NC -- NC NC Liver 1.59E-04 -- 0.00E+00 1.59E-04

Xylenes, Total NC -- NC NC Nervous system 2.07E-04 -- 0.00E+00 2.07E-04

1,4-Dichlorobenzene 1.34E-10 -- 4.03E-11 1.75E-10 Liver 2.49E-05 -- 7.47E-06 3.24E-05

Benzo(a)anthracene 1.05E-09 -- 1.42E-09 2.47E-09 -- NC -- NC NC

Benzo(a)pyrene 1.00E-08 -- 1.35E-08 2.36E-08 -- NC -- NC NC

Benzo(b)fluoranthene 9.30E-10 -- 1.25E-09 2.18E-09 -- NC -- NC NC

Aldrin 1.38E-08 -- 4.14E-09 1.79E-08 Liver 1.89E-03 -- 5.68E-04 2.46E-03

Dieldrin 4.66E-09 -- 1.40E-09 6.06E-09 Nervous System 2.04E-04 -- 6.12E-05 2.65E-04

Pentachlorophenol 2.43E-09 -- 7.30E-10 3.16E-09 Kidney, Liver 4.73E-05 -- 1.42E-05 6.15E-05

PCBs, Total 2.10E-08 -- 1.07E-08 3.17E-08 Eye, Nails, Immune 1.23E-02 -- 6.21E-03 1.85E-02

Dioxin TEQ-HH 4.42E-06 -- 7.95E-07 5.21E-06 Immune 1.03E-01 -- 1.86E-02 1.22E-01

Arsenic 1.91E-07 -- 5.73E-08 2.48E-07 Skin, Vascular 2.97E-02 -- 8.92E-03 3.86E-02

Chromium NC -- NC NC None reported 3.38E-02 -- 1.35E-02 4.73E-02

Copper NC -- NC NC Gastrointestinal 6.88E-02 -- 2.06E-04 6.90E-02

Manganese NC -- NC NC Nervous System 1.97E-02 -- 1.48E-03 2.12E-02

Constituent Total 4.66E-06 8.86E-07 5.55E-06 2.70E-01 4.95E-02 3.19E-01

Exposure Point Total 5.55E-06 3.19E-01

Exposure Medium Total 5.55E-06 3.19E-01
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Page 2 of 2RAGS PART D TABLE 9.24RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q CENTRAL, WELL SA-Q-5

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 3.09E-02 -- 3.09E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.50E-01 -- 1.50E-01

1,4-Dichlorobenzene -- 9.35E-08 -- 9.35E-08 Liver -- 4.77E-04 -- 4.77E-04

Benzo(a)pyrene -- 1.05E-10 -- 1.05E-10 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.02E-11 -- 1.02E-11 -- -- NC -- NC

PCBs, Total -- 4.97E-11 -- 4.97E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 8.41E-09 -- 8.41E-09 -- -- NC -- NC

Arsenic -- 2.32E-08 -- 2.32E-08 Developmental, Vascular, Nervous system -- 1.26E-02 -- 1.26E-02

Constituent Total 1.25E-07 1.25E-07 1.94E-01 1.94E-01

Exposure Point Total 1.25E-07 1.94E-01
Exposure Medium Total 1.25E-07 1.94E-01

Medium Total 5.67E-06 5.14E-01

Groundwater Groundwater Q Central - SA-Q-5 Arsenic 4.07E-09 -- 2.68E-09 6.75E-09 Skin, Vascular 6.33E-04 -- 4.18E-04 1.05E-03

Manganese NC -- NC NC Nervous System 3.75E-04 -- 6.19E-03 6.56E-03

Constituent Total 4.07E-09 2.68E-09 6.75E-09 1.01E-03 6.61E-03 7.61E-03

Exposure Point Total 6.75E-09 7.61E-03

Exposure Medium Total 6.75E-09 7.61E-03

Medium Total 6.75E-09 7.61E-03

Receptor Total 5.68E-06 Receptor HI Total  5.21E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.26E-02

HI - Hazard Index. Eye HI= 1.85E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Gastrointestinal HI= 6.90E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 1.40E-01

Kidney HI= 3.09E-02

Liver HI= 3.41E-02

Nails HI= 1.85E-02

Nervous System HI= 1.91E-01

Skin HI= 3.97E-02

Vascular HI= 5.23E-02
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RAGS PART D TABLE 9.25MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q North Benzene 8.94E-12 -- 0.00E+00 8.94E-12 Immune 1.56E-06 -- 0.00E+00 1.56E-06

Tetrachloroethene 3.89E-10 -- 0.00E+00 3.89E-10 Liver, Body weight 5.04E-07 -- 0.00E+00 5.04E-07

Trichloroethene 4.71E-13 -- 0.00E+00 4.71E-13 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.74E-06 -- 0.00E+00 1.74E-06

2,4,6-Trichlorophenol 1.91E-10 -- 9.82E-11 2.89E-10 Reproductive 1.21E-04 -- 6.25E-05 1.84E-04

2,4-Dichlorophenol NC -- NC NC Nervous System 1.96E-04 -- 1.01E-04 2.97E-04

Benzo(a)anthracene 1.61E-10 -- 3.72E-10 5.32E-10 -- NC -- NC NC

Benzo(a)pyrene 1.51E-09 -- 3.49E-09 5.00E-09 -- NC -- NC NC

Benzo(b)fluoranthene 1.52E-10 -- 3.50E-10 5.02E-10 -- NC -- NC NC

Dibenzo(a,h)anthracene 2.94E-10 -- 6.79E-10 9.73E-10 -- NC -- NC NC

beta-BHC 8.36E-11 -- 4.31E-11 1.27E-10 Kidney, Liver 1.08E-06 -- 5.59E-07 1.64E-06

Dieldrin 2.66E-09 -- 1.37E-09 4.03E-09 Nervous System 1.16E-04 -- 5.99E-05 1.76E-04

Pentachlorophenol 1.11E-08 -- 5.71E-09 1.68E-08 Kidney, Liver 2.15E-04 -- 1.11E-04 3.26E-04

PCBs, Total 2.88E-08 -- 2.51E-08 5.39E-08 Eye, Nails, Immune 1.68E-02 -- 1.46E-02 3.14E-02

Dioxin TEQ-HH 3.34E-07 -- 1.03E-07 4.37E-07 Immune 7.79E-03 -- 2.41E-03 1.02E-02

Antimony NC -- NC NC Mortality, Hematological 6.96E-04 -- 2.39E-05 7.20E-04

Arsenic 4.17E-09 -- 2.15E-09 6.32E-09 Skin, Vascular 6.48E-04 -- 3.34E-04 9.82E-04

Barium NC -- NC NC Kidney 1.96E-04 -- 1.44E-05 2.10E-04

Cadmium NC -- NC NC Kidney 1.00E-03 -- 1.03E-04 1.11E-03

Copper NC -- NC NC Gastrointestinal 1.16E-03 -- 5.97E-06 1.16E-03

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Mercury NC -- NC NC Immune 1.26E-04 -- 9.27E-06 1.35E-04

Vanadium NC -- NC NC Hair 4.72E-04 -- 9.36E-05 5.66E-04

Constituent Total 3.83E-07 1.43E-07 5.26E-07 2.95E-02 1.79E-02 4.75E-02

Exposure Point Total 5.26E-07 4.75E-02

Exposure Medium Total 5.26E-07 4.75E-02
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RAGS PART D TABLE 9.25MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q North Benzene -- 3.51E-09 -- 3.51E-09 Immune -- 5.50E-04 -- 5.50E-04

Tetrachloroethene -- 2.12E-08 -- 2.12E-08 Kidney, Liver -- 7.07E-03 -- 7.07E-03

Trichloroethene -- 3.49E-10 -- 3.49E-10 Nervous system, Eye -- 2.03E-05 -- 2.03E-05

Xylenes, Total -- NC -- NC Nervous system -- 3.77E-03 -- 3.77E-03

Benzo(a)pyrene -- 1.73E-11 -- 1.73E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 4.59E-12 -- 4.59E-12 -- -- NC -- NC

PCBs, Total -- 1.45E-11 -- 1.45E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 4.07E-10 -- 4.07E-10 -- -- NC -- NC

Arsenic -- 1.67E-09 -- 1.67E-09 Developmental, Vascular, Nervous system -- 9.04E-04 -- 9.04E-04

Cadmium -- 5.07E-10 -- 5.07E-10 Kidney, Respiratory -- 9.85E-04 -- 9.85E-04

Constituent Total 2.77E-08 2.77E-08 1.33E-02 1.33E-02

Exposure Point Total 2.77E-08 1.33E-02
Exposure Medium Total 2.77E-08 1.33E-02

Medium Total 5.54E-07 6.08E-02

Leachate Leachate Q North - LEACH-Q-1 1,2-Dichloroethane 2.48E-09 -- 1.21E-08 1.46E-08 Kidney 9.54E-06 -- 4.65E-05 5.61E-05

Benzene 2.06E-10 -- 3.16E-09 3.36E-09 Immune 3.58E-05 -- 5.50E-04 5.86E-04

Chlorobenzene NC -- NC NC Liver 6.80E-06 -- 2.36E-04 2.43E-04

Dichloromethane 4.85E-12 -- 1.85E-11 2.34E-11 Liver 7.55E-07 -- 2.88E-06 3.64E-06

Tetrachloroethene 8.10E-10 -- 4.70E-08 4.78E-08 Liver, Body weight 1.05E-06 -- 6.10E-05 6.20E-05

Toluene NC -- NC NC Kidney 1.31E-06 -- 4.50E-05 4.63E-05

Trichloroethene 3.96E-12 -- 6.41E-11 6.81E-11 -- NC -- NC NC

Vinyl chloride 4.88E-11 -- 2.65E-10 3.14E-10 Liver 1.58E-06 -- 8.58E-06 1.02E-05

1,4-Dichlorobenzene 6.15E-12 -- 3.97E-10 4.03E-10 Liver 1.14E-06 -- 7.35E-05 7.47E-05

2,4,6-Trichlorophenol 1.85E-09 -- 1.37E-07 1.39E-07 Reproductive 1.18E-03 -- 8.70E-02 8.82E-02

2,4-Dichlorophenol NC -- NC NC Nervous System 4.78E-02 -- 1.68E+00 1.73E+00

2,4-Dimethylphenol NC -- NC NC Hematological and Behavioral 4.29E-07 -- 6.14E-06 6.57E-06

2-Chlorophenol NC -- NC NC Reproductive 1.75E-04 -- 1.91E-03 2.09E-03

2-Nitroaniline NC -- NC NC Hematological 5.61E-03 -- 3.59E-02 4.15E-02

3&4Methylphenol NC -- NC NC Body weight, Nervous System 3.49E-06 -- 3.20E-05 3.55E-05

4-Chloroaniline 9.36E-09 -- 6.22E-08 7.16E-08 Spleen 3.03E-03 -- 2.02E-02 2.32E-02

4-Nitroaniline 5.86E-10 -- 1.86E-09 2.45E-09 Hematological 6.51E-04 -- 2.07E-03 2.72E-03

4-Nitrophenol NC -- NC NC Kidney, Liver, Respiratory 6.97E-06 -- 4.92E-05 5.62E-05

Dibenzo(a,h)anthracene 9.80E-10 -- 3.19E-06 3.19E-06 -- NC -- NC NC

Dinoseb NC -- NC NC Developmental 4.40E-04 -- 1.96E-02 2.01E-02

Indeno(1,2,3-cd)pyrene 9.18E-11 -- 2.03E-07 2.03E-07 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 7.18E-06 -- 4.56E-04 4.63E-04

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 2.78E-04 -- 1.96E-03 2.24E-03

N-Nitrosodiphenylamine 1.64E-12 -- 5.12E-11 5.29E-11 -- NC -- NC NC
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RAGS PART D TABLE 9.25MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate Q North - LEACH-Q-1 Phenol NC -- NC NC Developmental 1.71E-05 -- 8.39E-05 1.01E-04

beta-BHC 3.84E-10 -- 2.98E-08 3.02E-08 Kidney, Liver 4.97E-06 -- 3.86E-04 3.91E-04

Endrin Ketone NC -- NC NC Nervous system 1.57E-06 -- 1.63E-05 1.79E-05

2,4,5-T NC -- NC NC Kidney, Developmental 1.01E-05 -- 2.79E-04 2.89E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 8.02E-03 -- 1.29E-01 1.37E-01

Dicamba NC -- NC NC Reproductive, Developmental 1.48E-05 -- 9.62E-05 1.11E-04

Dichlorprop NC -- NC NC Mortality, Vascular 1.49E-05 -- 5.63E-04 5.78E-04

Pentachlorophenol 5.01E-09 -- 5.90E-06 5.90E-06 Kidney, Liver 9.74E-05 -- 1.15E-01 1.15E-01

PCBs, Total 4.66E-10 -- 6.17E-07 6.17E-07 Eye, Nails, Immune 2.72E-04 -- 3.60E-01 3.60E-01

Dioxin TEQ-HH 9.95E-10 -- 1.91E-06 1.92E-06 Immune 2.32E-05 -- 4.47E-02 4.47E-02

Aluminum NC -- NC NC Nervous System 8.84E-06 -- 5.83E-06 1.47E-05

Antimony NC -- NC NC Mortality, Hematological 5.09E-05 -- 2.24E-04 2.75E-04

Arsenic 7.12E-10 -- 4.70E-10 1.18E-09 Skin, Vascular 1.11E-04 -- 7.31E-05 1.84E-04

Barium NC -- NC NC Kidney 6.51E-06 -- 6.14E-05 6.79E-05

Cadmium NC -- NC NC Kidney 2.83E-05 -- 3.73E-04 4.02E-04

Chromium NC -- NC NC None reported 7.15E-06 -- 3.78E-04 3.85E-04

Copper NC -- NC NC Gastrointestinal 6.26E-05 -- 4.13E-05 1.04E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 7.71E-05 -- 1.27E-03 1.35E-03

Mercury NC -- NC NC Immune 1.27E-06 -- 1.20E-05 1.33E-05

Nickel NC -- NC NC Body weight 3.93E-05 -- 6.49E-04 6.88E-04

Vanadium NC -- NC NC Hair 1.87E-05 -- 4.76E-04 4.94E-04

Zinc NC -- NC NC Hematological 4.14E-05 -- 2.73E-05 6.87E-05

Constituent Total 2.40E-08 1.21E-05 1.21E-05 6.82E-02 2.50E+00 2.57E+00

Exposure Point Total 1.21E-05 2.57E+00

Exposure Medium Total 1.21E-05 2.57E+00

Trench Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 3.29E-07 -- 3.29E-07 Liver -- 3.62E-04 -- 3.62E-04

Benzene -- 1.41E-08 -- 1.41E-08 Immune -- 2.22E-03 -- 2.22E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.12E-03 -- 1.12E-03

Dichloromethane -- 1.68E-10 -- 1.68E-10 Vascular, Nervous system -- 6.27E-05 -- 6.27E-05

Tetrachloroethene -- 3.51E-09 -- 3.51E-09 Kidney, Liver -- 1.17E-03 -- 1.17E-03

Toluene -- NC -- NC Nervous system -- 8.55E-05 -- 8.55E-05

Trichloroethene -- 2.63E-10 -- 2.63E-10 Nervous system, Eye -- 1.54E-05 -- 1.54E-05

Vinyl chloride -- 1.75E-11 -- 1.75E-11 Liver -- 2.78E-06 -- 2.78E-06

1,4-Dichlorobenzene -- 4.86E-09 -- 4.86E-09 Liver -- 2.48E-05 -- 2.48E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC
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RAGS PART D TABLE 9.25MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Trench Air Q North - LEACH-Q-1 Naphthalene -- NC -- NC Nasal -- 5.47E-02 -- 5.47E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.65E-02 -- 1.65E-02

Constituent Total 3.52E-07 3.52E-07 7.62E-02 7.62E-02

Exposure Point Total 3.52E-07 7.62E-02

Exposure Medium Total 3.52E-07 7.62E-02

Medium Total 1.25E-05 2.65E+00

Receptor Total 1.30E-05 Receptor HI Total  2.71E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.87E-02  

HI - Hazard Index. Behavioral HI= 6.57E-06

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 1.25E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 2.15E-02

(a) - Lead in groundwater is evaluated using the Bower's model (Bower's, 1994) in Appendix O.  Lead in soil is evaluated using the Adult Lead Methodology (USEPA, 2003b) in Appendix O. Eye HI= 3.92E-01

Gastrointestinal HI= 1.27E-03

Hair HI= 1.06E-03

Hematological HI= 2.02E-01

Immune HI= 4.50E-01

Kidney HI= 2.84E-01

Liver HI= 2.82E-01

Mortality HI= 1.57E-03

Nails HI= 3.92E-01

Nasal HI= 5.47E-02

Nervous system HI= 1.73E+00

Reproductive HI= 9.06E-02

Respiratory HI= 1.04E-03

Skin HI= 1.17E-03

Spleen HI= 2.32E-02

Vascular HI= 2.71E-03
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RAGS PART D TABLE 9.25RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q North Benzene 8.48E-10 -- 0.00E+00 8.48E-10 Immune 1.48E-04 -- 0.00E+00 1.48E-04

Tetrachloroethene 4.28E-08 -- 0.00E+00 4.28E-08 Liver, Body weight 5.55E-05 -- 0.00E+00 5.55E-05

Trichloroethene 3.84E-11 -- 0.00E+00 3.84E-11 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.60E-04 -- 0.00E+00 1.60E-04

2,4,6-Trichlorophenol 3.82E-09 -- 1.14E-09 4.96E-09 Reproductive 2.43E-03 -- 7.28E-04 3.16E-03

2,4-Dichlorophenol NC -- NC NC Nervous System 5.08E-03 -- 1.52E-03 6.60E-03

Benzo(a)anthracene 3.23E-09 -- 4.35E-09 7.58E-09 -- NC -- NC NC

Benzo(a)pyrene 2.96E-08 -- 3.98E-08 6.94E-08 -- NC -- NC NC

Benzo(b)fluoranthene 2.06E-09 -- 2.78E-09 4.84E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.83E-09 -- 5.15E-09 8.98E-09 -- NC -- NC NC

beta-BHC 8.99E-09 -- 2.70E-09 1.17E-08 Kidney, Liver 1.17E-04 -- 3.50E-05 1.52E-04

Dieldrin 2.11E-07 -- 6.32E-08 2.74E-07 Nervous System 9.21E-03 -- 2.76E-03 1.20E-02

Pentachlorophenol 8.57E-07 -- 2.57E-07 1.11E-06 Kidney, Liver 1.67E-02 -- 5.00E-03 2.17E-02

PCBs, Total 1.82E-06 -- 9.22E-07 2.74E-06 Eye, Nails, Immune 1.06E+00 -- 5.38E-01 1.60E+00

Dioxin TEQ-HH 2.54E-05 -- 4.57E-06 3.00E-05 Immune 5.93E-01 -- 1.07E-01 7.00E-01

Antimony NC -- NC NC Mortality, Hematological 3.13E-02 -- 6.26E-04 3.19E-02

Arsenic 5.54E-08 -- 1.66E-08 7.21E-08 Skin, Vascular 8.62E-03 -- 2.59E-03 1.12E-02

Barium NC -- NC NC Kidney 1.06E-02 -- 4.56E-04 1.11E-02

Cadmium NC -- NC NC Kidney 1.78E-02 -- 2.13E-03 1.99E-02

Copper NC -- NC NC Gastrointestinal 9.42E-02 -- 2.83E-04 9.45E-02

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Mercury NC -- NC NC Immune 2.00E-03 -- 8.58E-05 2.09E-03

Vanadium NC -- NC NC Hair 1.16E-02 -- 1.34E-03 1.30E-02

Constituent Total 2.84E-05 5.89E-06 3.43E-05 1.87E+00 6.62E-01 2.53E+00

Exposure Point Total 3.43E-05 2.53E+00

Exposure Medium Total 3.43E-05 2.53E+00
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RAGS PART D TABLE 9.25RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q North Benzene -- 1.07E-07 -- 1.07E-07 Immune -- 1.69E-02 -- 1.69E-02

Tetrachloroethene -- 7.55E-07 -- 7.55E-07 Kidney, Liver -- 2.52E-01 -- 2.52E-01

Trichloroethene -- 9.19E-09 -- 9.19E-09 Nervous system, Eye -- 5.36E-04 -- 5.36E-04

Xylenes, Total -- NC -- NC Nervous system -- 1.12E-01 -- 1.12E-01

Benzo(a)pyrene -- 1.43E-10 -- 1.43E-10 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.24E-11 -- 2.24E-11 -- -- NC -- NC

PCBs, Total -- 1.30E-10 -- 1.30E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 5.03E-09 -- 5.03E-09 -- -- NC -- NC

Arsenic -- 4.04E-08 -- 4.04E-08 Developmental, Vascular, Nervous system -- 2.19E-02 -- 2.19E-02

Cadmium -- 1.56E-08 -- 1.56E-08 Kidney, Respiratory -- 3.03E-02 -- 3.03E-02

Constituent Total 9.33E-07 9.33E-07 4.34E-01 4.34E-01

Exposure Point Total 9.33E-07 4.34E-01
Exposure Medium Total 9.33E-07 4.34E-01

Medium Total 3.53E-05 2.96E+00

Leachate Leachate Q North - LEACH-Q-1 1,2-Dichloroethane 5.85E-09 -- 2.85E-08 3.44E-08 Kidney 2.25E-05 -- 1.10E-04 1.32E-04

Benzene 4.78E-10 -- 7.33E-09 7.81E-09 Immune 8.32E-05 -- 1.28E-03 1.36E-03

Chlorobenzene NC -- NC NC Liver 1.76E-05 -- 6.12E-04 6.30E-04

Dichloromethane 1.15E-11 -- 4.40E-11 5.56E-11 Liver 1.79E-06 -- 6.85E-06 8.64E-06

Tetrachloroethene 2.11E-09 -- 1.23E-07 1.25E-07 Liver, Body weight 2.74E-06 -- 1.59E-04 1.62E-04

Toluene NC -- NC NC Kidney 2.94E-06 -- 1.01E-04 1.04E-04

Trichloroethene 1.09E-11 -- 1.76E-10 1.87E-10 -- NC -- NC NC

Vinyl chloride 1.13E-10 -- 6.12E-10 7.24E-10 Liver 3.65E-06 -- 1.98E-05 2.35E-05

1,4-Dichlorobenzene 1.23E-11 -- 7.94E-10 8.07E-10 Liver 2.28E-06 -- 1.47E-04 1.49E-04

2,4,6-Trichlorophenol 4.31E-09 -- 3.18E-07 3.22E-07 Reproductive 2.74E-03 -- 2.02E-01 2.05E-01

2,4-Dichlorophenol NC -- NC NC Nervous System 1.17E-01 -- 4.13E+00 4.24E+00

2,4-Dimethylphenol NC -- NC NC Hematological and Behavioral 1.01E-06 -- 1.45E-05 1.55E-05

2-Chlorophenol NC -- NC NC Reproductive 5.09E-04 -- 5.55E-03 6.06E-03

2-Nitroaniline NC -- NC NC Hematological 1.44E-02 -- 9.19E-02 1.06E-01

3&4Methylphenol NC -- NC NC Body weight, Nervous System 1.02E-05 -- 9.32E-05 1.03E-04

4-Chloroaniline 2.26E-08 -- 1.51E-07 1.73E-07 Spleen 7.34E-03 -- 4.88E-02 5.61E-02

4-Nitroaniline 1.82E-09 -- 5.79E-09 7.61E-09 Hematological 2.02E-03 -- 6.43E-03 8.46E-03

4-Nitrophenol NC -- NC NC Kidney, Liver, Respiratory 1.39E-05 -- 9.84E-05 1.12E-04

Dibenzo(a,h)anthracene 1.96E-09 -- 6.37E-06 6.37E-06 -- NC -- NC NC

Dinoseb NC -- NC NC Developmental 8.81E-04 -- 3.92E-02 4.01E-02

Indeno(1,2,3-cd)pyrene 1.84E-10 -- 4.07E-07 4.07E-07 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 1.86E-05 -- 1.18E-03 1.20E-03

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 6.65E-04 -- 4.69E-03 5.36E-03

N-Nitrosodiphenylamine 3.29E-12 -- 1.02E-10 1.06E-10 -- NC -- NC NC
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RAGS PART D TABLE 9.25RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate Q North - LEACH-Q-1 Phenol NC -- NC NC Developmental 6.20E-05 -- 3.04E-04 3.66E-04

beta-BHC 8.55E-10 -- 6.64E-08 6.73E-08 Kidney, Liver 1.11E-05 -- 8.61E-04 8.72E-04

Endrin Ketone NC -- NC NC Nervous system 3.13E-06 -- 3.26E-05 3.57E-05

2,4,5-T NC -- NC NC Kidney, Developmental 2.02E-05 -- 5.59E-04 5.79E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 2.74E-02 -- 4.42E-01 4.69E-01

Dicamba NC -- NC NC Reproductive, Developmental 2.97E-05 -- 1.92E-04 2.22E-04

Dichlorprop NC -- NC NC Mortality, Vascular 3.30E-05 -- 1.25E-03 1.28E-03

Pentachlorophenol 2.11E-08 -- 2.49E-05 2.49E-05 Kidney, Liver 4.11E-04 -- 4.84E-01 4.84E-01

PCBs, Total 2.68E-09 -- 3.54E-06 3.55E-06 Eye, Nails, Immune 1.56E-03 -- 2.07E+00 2.07E+00

Dioxin TEQ-HH 6.64E-09 -- 1.28E-05 1.28E-05 Immune 1.55E-04 -- 2.98E-01 2.98E-01

Aluminum NC -- NC NC Nervous System 7.05E-05 -- 4.65E-05 1.17E-04

Antimony NC -- NC NC Mortality, Hematological 1.91E-04 -- 8.40E-04 1.03E-03

Arsenic 2.43E-09 -- 1.61E-09 4.04E-09 Skin, Vascular 3.78E-04 -- 2.50E-04 6.28E-04

Barium NC -- NC NC Kidney 5.48E-05 -- 5.17E-04 5.71E-04

Cadmium NC -- NC NC Kidney 9.00E-05 -- 1.19E-03 1.28E-03

Chromium NC -- NC NC None reported 5.00E-05 -- 2.64E-03 2.69E-03

Copper NC -- NC NC Gastrointestinal 3.49E-04 -- 2.30E-04 5.79E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.88E-04 -- 3.09E-03 3.28E-03

Mercury NC -- NC NC Immune 3.85E-06 -- 3.63E-05 4.01E-05

Nickel NC -- NC NC Body weight 1.81E-04 -- 2.99E-03 3.17E-03

Vanadium NC -- NC NC Hair 1.20E-04 -- 3.06E-03 3.18E-03

Zinc NC -- NC NC Hematological 1.44E-04 -- 9.47E-05 2.38E-04

Constituent Total 7.33E-08 4.87E-05 4.87E-05 1.78E-01 7.84E+00 8.01E+00

Exposure Point Total 4.87E-05 8.01E+00

Exposure Medium Total 4.87E-05 8.01E+00

Trench Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 1.29E-06 -- 1.29E-06 Liver -- 1.42E-03 -- 1.42E-03

Benzene -- 5.47E-08 -- 5.47E-08 Immune -- 8.59E-03 -- 8.59E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.83E-03 -- 4.83E-03

Dichloromethane -- 6.67E-10 -- 6.67E-10 Vascular, Nervous system -- 2.48E-04 -- 2.48E-04

Tetrachloroethene -- 1.53E-08 -- 1.53E-08 Kidney, Liver -- 5.09E-03 -- 5.09E-03

Toluene -- NC -- NC Nervous system -- 3.20E-04 -- 3.20E-04

Trichloroethene -- 1.21E-09 -- 1.21E-09 Nervous system, Eye -- 7.05E-05 -- 7.05E-05

Vinyl chloride -- 6.72E-11 -- 6.72E-11 Liver -- 1.07E-05 -- 1.07E-05

1,4-Dichlorobenzene -- 1.62E-08 -- 1.62E-08 Liver -- 8.27E-05 -- 8.27E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC
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RAGS PART D TABLE 9.25RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Trench Air Q North - LEACH-Q-1 Naphthalene -- NC -- NC Nasal -- 2.36E-01 -- 2.36E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 6.58E-02 -- 6.58E-02

Constituent Total 1.38E-06 1.38E-06 3.22E-01 3.22E-01

Exposure Point Total 1.38E-06 3.22E-01

Exposure Medium Total 1.38E-06 3.22E-01

Medium Total 5.01E-05 8.34E+00

Receptor Total 8.54E-05 Receptor HI Total  1.13E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 7.11E-02  

HI - Hazard Index. Behavioral HI= 1.55E-05

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 4.69E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 6.32E-02

(a) - Lead in groundwater is evaluated using the Bower's model (Bower's, 1994) in Appendix O.  Lead in soil is evaluated using the Adult Lead Methodology (USEPA, 2003b) in Appendix O. Eye HI= 3.67E+00

Gastrointestinal HI= 9.51E-02

Hair HI= 1.61E-02

Hematological HI= 5.82E-01

Immune HI= 4.70E+00

Kidney HI= 1.37E+00

Liver HI= 1.31E+00

Mortality HI= 3.42E-02

Nails HI= 3.67E+00

Nasal HI= 2.36E-01

Nervous system HI= 4.40E+00

Reproductive HI= 2.14E-01

Respiratory HI= 3.04E-02

Skin HI= 1.18E-02

Spleen HI= 5.61E-02

Vascular HI= 3.53E-02

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\ConstructionUtility Worker\RME construction total.xlsQ North - LEACH-Q-1
Revised HHRA

Revision 1,  Date Printed: 10/10/2008



Page 1 of 3RAGS PART D TABLE 9.26MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q South Benzene 1.52E-12 -- 0.00E+00 1.52E-12 Immune 2.65E-07 -- 0.00E+00 2.65E-07

Tetrachloroethene 1.04E-10 -- 0.00E+00 1.04E-10 Liver, Body weight 1.35E-07 -- 0.00E+00 1.35E-07

Toluene NC -- NC NC Kidney 1.81E-06 -- 0.00E+00 1.81E-06

Trichloroethene 1.55E-13 -- 0.00E+00 1.55E-13 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 5.31E-06 -- 0.00E+00 5.31E-06

Benzo(a)anthracene 1.20E-10 -- 2.78E-10 3.98E-10 -- NC -- NC NC

Benzo(a)pyrene 1.07E-09 -- 2.48E-09 3.56E-09 -- NC -- NC NC

Benzo(b)fluoranthene 1.02E-10 -- 2.36E-10 3.38E-10 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.08E-10 -- 7.11E-10 1.02E-09 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 5.67E-11 -- 1.31E-10 1.88E-10 -- NC -- NC NC

Aldrin 2.06E-10 -- 1.06E-10 3.12E-10 Liver 2.82E-05 -- 1.46E-05 4.28E-05

Dieldrin 8.71E-10 -- 4.49E-10 1.32E-09 Nervous System 3.81E-05 -- 1.97E-05 5.78E-05

Heptachlor Epoxide 1.38E-10 -- 7.12E-11 2.09E-10 Liver 8.17E-05 -- 4.21E-05 1.24E-04

Pentachlorophenol 1.36E-09 -- 7.03E-10 2.07E-09 Kidney, Liver 2.65E-05 -- 1.37E-05 4.02E-05

PCBs, Total 4.73E-09 -- 4.11E-09 8.84E-09 Eye, Nails, Immune 2.76E-03 -- 2.40E-03 5.15E-03

Dioxin TEQ-HH 8.66E-08 -- 2.68E-08 1.13E-07 Immune 2.02E-03 -- 6.25E-04 2.65E-03

Antimony NC -- NC NC Mortality, Hematological 8.74E-04 -- 3.01E-05 9.04E-04

Arsenic 3.64E-09 -- 1.87E-09 5.51E-09 Skin, Vascular 5.65E-04 -- 2.92E-04 8.57E-04

Barium NC -- NC NC Kidney 2.74E-04 -- 2.02E-05 2.94E-04

Cadmium NC -- NC NC Kidney 3.17E-02 -- 3.27E-03 3.49E-02

Chromium NC -- NC NC None reported 1.35E-04 -- 9.25E-05 2.27E-04

Manganese NC -- NC NC Nervous System 1.21E-03 -- 1.56E-04 1.37E-03

Mercury NC -- NC NC Immune 9.48E-05 -- 6.98E-06 1.02E-04

Nickel NC -- NC NC Body weight 2.97E-04 -- 3.83E-05 3.36E-04

Thallium NC -- NC NC Hematological 8.87E-05 -- 4.57E-07 8.92E-05

Constituent Total 9.93E-08 3.80E-08 1.37E-07 4.02E-02 7.02E-03 4.72E-02

Exposure Point Total 1.37E-07 4.72E-02

Exposure Medium Total 1.37E-07 4.72E-02
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Page 2 of 3RAGS PART D TABLE 9.26MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q South Benzene -- 3.52E-09 -- 3.52E-09 Immune -- 5.52E-04 -- 5.52E-04

Tetrachloroethene -- 5.13E-08 -- 5.13E-08 Kidney, Liver -- 1.71E-02 -- 1.71E-02

Toluene -- NC -- NC Nervous system -- 7.83E-03 -- 7.83E-03

Trichloroethene -- 4.14E-10 -- 4.14E-10 Nervous system, Eye -- 2.41E-05 -- 2.41E-05

Xylenes, Total -- NC -- NC Nervous system -- 1.36E-01 -- 1.36E-01

Benzo(a)anthracene -- 1.13E-12 -- 1.13E-12 -- -- NC -- NC

Benzo(a)pyrene -- 1.10E-11 -- 1.10E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.23E-12 -- 1.23E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.55E-12 -- 2.55E-12 -- -- NC -- NC

Dieldrin -- 6.01E-12 -- 6.01E-12 -- -- NC -- NC

PCBs, Total -- 3.83E-11 -- 3.83E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 6.71E-10 -- 6.71E-10 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 1.00E-09 -- 1.00E-09 Developmental, Vascular, Nervous system -- 5.45E-04 -- 5.45E-04

Cadmium -- 1.72E-08 -- 1.72E-08 Kidney, Respiratory -- 3.34E-02 -- 3.34E-02

Chromium -- 2.03E-08 -- 2.03E-08 Respiratory -- 1.18E-04 -- 1.18E-04

Manganese -- NC -- NC Nervous system -- 2.09E-02 -- 2.09E-02

Mercury -- NC -- NC Nervous system -- 4.36E-05 -- 4.36E-05

Constituent Total 9.44E-08 9.44E-08 2.16E-01 2.16E-01

Exposure Point Total 9.44E-08 2.16E-01
Exposure Medium Total 9.44E-08 2.16E-01

Medium Total 2.32E-07 2.63E-01
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Page 3 of 3RAGS PART D TABLE 9.26MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Q South - AA-Q-10-18 Pentachlorophenol 8.72E-12 -- 1.03E-08 1.03E-08 Kidney, Liver 1.70E-07 -- 2.00E-04 2.00E-04

Aluminum NC -- NC NC Nervous System 1.32E-05 -- 8.72E-06 2.19E-05

Arsenic 2.94E-10 -- 1.94E-10 4.87E-10 Skin, Vascular 4.57E-05 -- 3.01E-05 7.58E-05

Chromium NC -- NC NC None reported 1.41E-05 -- 7.46E-04 7.60E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Nickel NC -- NC NC Body weight 6.12E-06 -- 1.01E-04 1.07E-04

Constituent Total 3.02E-10 1.05E-08 1.08E-08 7.93E-05 1.09E-03 1.16E-03

Exposure Point Total 1.08E-08 1.16E-03

Exposure Medium Total 1.08E-08 1.16E-03

Medium Total 1.08E-08 1.16E-03

Receptor Total 2.42E-07 Receptor HI Total  2.65E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 4.43E-04  

HI - Hazard Index. Developmental HI= 5.45E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 5.18E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 9.94E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Immune HI= 8.46E-03

Kidney HI= 8.60E-02

Liver HI= 1.75E-02

Mortality HI= 9.04E-04

Nails HI= 5.15E-03

Nervous System HI= 1.67E-01

Respiratory HI= 1.18E-04

Skin HI= 9.33E-04

Vascular HI= 1.48E-03
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Page 1 of 3RAGS PART D TABLE 9.26RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q South Benzene 8.60E-11 -- 0.00E+00 8.60E-11 Immune 1.50E-05 -- 0.00E+00 1.50E-05

Tetrachloroethene 9.02E-09 -- 0.00E+00 9.02E-09 Liver, Body weight 1.17E-05 -- 0.00E+00 1.17E-05

Toluene NC -- NC NC Kidney 2.05E-04 -- 0.00E+00 2.05E-04

Trichloroethene 5.35E-12 -- 0.00E+00 5.35E-12 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 6.00E-04 -- 0.00E+00 6.00E-04

Benzo(a)anthracene 4.15E-09 -- 5.59E-09 9.74E-09 -- NC -- NC NC

Benzo(a)pyrene 3.61E-08 -- 4.86E-08 8.47E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.00E-09 -- 4.03E-09 7.03E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 5.03E-09 -- 6.77E-09 1.18E-08 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 1.06E-09 -- 1.42E-09 2.48E-09 -- NC -- NC NC

Aldrin 1.86E-08 -- 5.57E-09 2.41E-08 Liver 2.55E-03 -- 7.65E-04 3.31E-03

Dieldrin 1.45E-08 -- 4.36E-09 1.89E-08 Nervous System 6.35E-04 -- 1.91E-04 8.26E-04

Heptachlor Epoxide 2.30E-09 -- 6.89E-10 2.99E-09 Liver 1.36E-03 -- 4.08E-04 1.77E-03

Pentachlorophenol 1.17E-07 -- 3.51E-08 1.52E-07 Kidney, Liver 2.27E-03 -- 6.82E-04 2.96E-03

PCBs, Total 1.12E-07 -- 5.65E-08 1.68E-07 Eye, Nails, Immune 6.51E-02 -- 3.30E-02 9.81E-02

Dioxin TEQ-HH 6.42E-06 -- 1.16E-06 7.58E-06 Immune 1.50E-01 -- 2.70E-02 1.77E-01

Antimony NC -- NC NC Mortality, Hematological 1.25E-02 -- 2.50E-04 1.27E-02

Arsenic 4.49E-08 -- 1.35E-08 5.84E-08 Skin, Vascular 6.98E-03 -- 2.10E-03 9.08E-03

Barium NC -- NC NC Kidney 3.87E-03 -- 1.66E-04 4.03E-03

Cadmium NC -- NC NC Kidney 1.27E+00 -- 1.53E-01 1.42E+00

Chromium NC -- NC NC None reported 2.13E-03 -- 8.53E-04 2.99E-03

Manganese NC -- NC NC Nervous System 1.44E-02 -- 1.08E-03 1.55E-02

Mercury NC -- NC NC Immune 4.77E-03 -- 2.05E-04 4.98E-03

Nickel NC -- NC NC Body weight 1.87E-02 -- 1.40E-03 2.01E-02

Thallium NC -- NC NC Hematological 1.15E-03 -- 3.46E-06 1.16E-03

Constituent Total 6.79E-06 1.34E-06 8.13E-06 1.56E+00 2.21E-01 1.78E+00

Exposure Point Total 8.13E-06 1.78E+00

Exposure Medium Total 8.13E-06 1.78E+00
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Page 2 of 3RAGS PART D TABLE 9.26RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site Q South Benzene -- 1.17E-08 -- 1.17E-08 Immune -- 1.84E-03 -- 1.84E-03

Tetrachloroethene -- 1.71E-07 -- 1.71E-07 Kidney, Liver -- 5.70E-02 -- 5.70E-02

Toluene -- NC -- NC Nervous system -- 2.61E-02 -- 2.61E-02

Trichloroethene -- 1.38E-09 -- 1.38E-09 Nervous system, Eye -- 8.04E-05 -- 8.04E-05

Xylenes, Total -- NC -- NC Nervous system -- 4.53E-01 -- 4.53E-01

Benzo(a)anthracene -- 1.69E-11 -- 1.69E-11 -- -- NC -- NC

Benzo(a)pyrene -- 1.70E-10 -- 1.70E-10 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.94E-11 -- 1.94E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.42E-11 -- 1.42E-11 -- -- NC -- NC

Dieldrin -- 3.60E-11 -- 3.60E-11 -- -- NC -- NC

PCBs, Total -- 3.26E-10 -- 3.26E-10 -- -- NC -- NC

Dioxin TEQ-HH -- 1.49E-08 -- 1.49E-08 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 5.66E-09 -- 5.66E-09 Developmental, Vascular, Nervous system -- 3.07E-03 -- 3.07E-03

Cadmium -- 6.18E-07 -- 6.18E-07 Kidney, Respiratory -- 1.20E+00 -- 1.20E+00

Chromium -- 3.72E-07 -- 3.72E-07 Respiratory -- 2.17E-03 -- 2.17E-03

Manganese -- NC -- NC Nervous system -- 8.77E-02 -- 8.77E-02

Mercury -- NC -- NC Nervous system -- 1.47E-03 -- 1.47E-03

Constituent Total 1.19E-06 1.19E-06 1.83E+00 1.83E+00

Exposure Point Total 1.19E-06 1.83E+00
Exposure Medium Total 1.19E-06 1.83E+00

Medium Total 9.32E-06 3.61E+00
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Page 3 of 3RAGS PART D TABLE 9.26RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q SOUTH, WELL AA-Q-10-18

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Q South - AA-Q-10-18 Pentachlorophenol 1.74E-11 -- 2.05E-08 2.05E-08 Kidney, Liver 3.39E-07 -- 3.99E-04 4.00E-04

Aluminum NC -- NC NC Nervous System 2.64E-05 -- 1.74E-05 4.39E-05

Arsenic 5.87E-10 -- 3.87E-10 9.75E-10 Skin, Vascular 9.13E-05 -- 6.03E-05 1.52E-04

Chromium NC -- NC NC None reported 2.83E-05 -- 1.49E-03 1.52E-03

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Nickel NC -- NC NC Body weight 1.22E-05 -- 2.02E-04 2.14E-04

Constituent Total 6.05E-10 2.09E-08 2.15E-08 1.59E-04 2.17E-03 2.33E-03

Exposure Point Total 2.15E-08 2.33E-03

Exposure Medium Total 2.15E-08 2.33E-03

Medium Total 2.15E-08 2.33E-03

Receptor Total 9.34E-06 Receptor HI Total  3.62E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 2.03E-02  

HI - Hazard Index. Developmental HI= 3.07E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 9.82E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 1.39E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Immune HI= 2.82E-01

Kidney HI= 2.69E+00

Liver HI= 6.55E-02

Mortality HI= 1.27E-02

Nails HI= 9.81E-02

Nervous System HI= 5.88E-01

Respiratory HI= 2.17E-03

Skin HI= 9.23E-03

Vascular HI= 1.23E-02
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Page 1 of 3RAGS PART D TABLE 9.27MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site R 1,1,2-Trichloroethane 3.88E-10 -- 0.00E+00 3.88E-10 Hematological 1.19E-05 -- 0.00E+00 1.19E-05

1,2-Dichloroethane 1.09E-09 -- 0.00E+00 1.09E-09 Kidney 4.18E-06 -- 0.00E+00 4.18E-06

1,2-Dichloroethene (total) NC -- NC NC Hematological 1.44E-06 -- 0.00E+00 1.44E-06

Benzene 6.28E-10 -- 0.00E+00 6.28E-10 Immune 1.09E-04 -- 0.00E+00 1.09E-04

Chlorobenzene NC -- NC NC Liver 5.84E-05 -- 0.00E+00 5.84E-05

Chloroform NC -- NC NC Liver, Hematological 1.33E-05 -- 0.00E+00 1.33E-05

Tetrachloroethene 8.68E-08 -- 0.00E+00 8.68E-08 Liver, Body weight 1.12E-04 -- 0.00E+00 1.12E-04

Toluene NC -- NC NC Kidney 1.12E-05 -- 0.00E+00 1.12E-05

Trichloroethene 2.36E-09 -- 0.00E+00 2.36E-09 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 5.68E-06 -- 0.00E+00 5.68E-06

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.36E-05 -- 1.21E-05 3.57E-05

1,4-Dichlorobenzene 3.37E-11 -- 1.74E-11 5.11E-11 Liver 6.25E-06 -- 3.22E-06 9.47E-06

2,4,6-Trichlorophenol 5.78E-10 -- 2.98E-10 8.76E-10 Reproductive 3.68E-04 -- 1.90E-04 5.57E-04

2,4-Dichlorophenol NC -- NC NC Nervous System 5.47E-03 -- 2.82E-03 8.29E-03

2-Chlorophenol NC -- NC NC Reproductive 1.12E-04 -- 5.76E-05 1.69E-04

Naphthalene NC -- NC NC Body weight 2.52E-06 -- 5.83E-06 8.35E-06

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 2.54E-04 -- 1.31E-04 3.85E-04

beta-BHC 2.32E-09 -- 1.20E-09 3.51E-09 Kidney, Liver 3.01E-05 -- 1.55E-05 4.56E-05

Dieldrin 3.69E-09 -- 1.90E-09 5.59E-09 Nervous System 1.61E-04 -- 8.32E-05 2.44E-04

Heptachlor 5.15E-09 -- 2.66E-09 7.81E-09 Liver 5.34E-05 -- 2.76E-05 8.10E-05

MCPP NC -- NC NC Kidney 2.36E-04 -- 1.22E-04 3.58E-04

PCBs, Total 5.08E-08 -- 4.42E-08 9.49E-08 Eye, Nails, Immune 2.96E-02 -- 2.58E-02 5.54E-02

Dioxin TEQ-HH 7.62E-08 -- 2.36E-08 9.98E-08 Immune 1.78E-03 -- 5.50E-04 2.33E-03

Arsenic 1.97E-09 -- 1.02E-09 2.99E-09 Skin, Vascular 3.06E-04 -- 1.58E-04 4.64E-04

Mercury NC -- NC NC Immune 4.18E-03 -- 3.08E-04 4.49E-03

Constituent Total 2.32E-07 7.48E-08 3.07E-07 4.29E-02 3.02E-02 7.32E-02

Exposure Point Total 3.07E-07 7.32E-02
Exposure Medium Total 3.07E-07 7.32E-02

Excavation Air Site R 1,1,2-Trichloroethane -- 1.54E-07 -- 1.54E-07 -- -- NC -- NC

1,2-Dichloroethane -- 7.32E-07 -- 7.32E-07 Liver -- 8.04E-04 -- 8.04E-04

1,2-Dichloroethene (total) -- NC -- NC Liver -- 1.25E-03 -- 1.25E-03

Benzene -- 2.33E-07 -- 2.33E-07 Immune -- 3.66E-02 -- 3.66E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.20E-02 -- 3.20E-02

Chloroform -- 1.92E-07 -- 1.92E-07 Gastrointestinal, Kidney, Developmental -- 1.95E-03 -- 1.95E-03

Tetrachloroethene -- 4.48E-06 -- 4.48E-06 Kidney, Liver -- 1.49E+00 -- 1.49E+00

Toluene -- NC -- NC Nervous system -- 3.87E-03 -- 3.87E-03
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Page 2 of 3RAGS PART D TABLE 9.27MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site R Trichloroethene -- 1.65E-06 -- 1.65E-06 Nervous system, Eye -- 9.65E-02 -- 9.65E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.17E-02 -- 1.17E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.17E-02 -- 2.17E-02

1,4-Dichlorobenzene -- 6.64E-08 -- 6.64E-08 Liver -- 3.39E-04 -- 3.39E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.48E-02 -- 3.48E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 9.29E-03 -- 9.29E-03

Constituent Total 7.52E-06 7.52E-06 1.75E+00 1.75E+00

Exposure Point Total 7.52E-06 1.75E+00
Exposure Medium Total 7.52E-06 1.75E+00

Medium Total 7.82E-06 1.82E+00

Groundwater Groundwater R - B-24A 1,2-Dichloroethane 2.80E-10 -- 1.37E-09 1.65E-09 Kidney 1.08E-06 -- 5.25E-06 6.33E-06

Acetone NC -- NC NC Kidney 7.97E-06 -- 3.95E-06 1.19E-05

Benzene 3.89E-10 -- 5.97E-09 6.36E-09 Immune 6.77E-05 -- 1.04E-03 1.11E-03

Chlorobenzene NC -- NC NC Liver 4.89E-06 -- 1.70E-04 1.75E-04

Dichloromethane 1.47E-11 -- 5.60E-11 7.07E-11 Liver 2.28E-06 -- 8.72E-06 1.10E-05

2,4,5-Trichlorophenol NC -- NC NC Kidney, Liver 1.27E-05 -- 9.52E-04 9.65E-04

2,4,6-Trichlorophenol 2.31E-09 -- 1.70E-07 1.72E-07 Reproductive 1.47E-03 -- 1.08E-01 1.10E-01

2,4-Dichlorophenol NC -- NC NC Nervous System 6.85E-03 -- 2.41E-01 2.48E-01

2-Chlorophenol NC -- NC NC Reproductive 2.74E-03 -- 2.99E-02 3.26E-02

3&4Methylphenol NC -- NC NC Body weight, Nervous System 3.52E-06 -- 3.23E-05 3.58E-05

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 2.54E-04 -- 1.79E-03 2.05E-03

Phenol NC -- NC NC Developmental 1.63E-04 -- 8.00E-04 9.63E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 4.01E-03 -- 6.47E-02 6.87E-02

Dichlorprop NC -- NC NC Mortality, Vascular 4.16E-05 -- 1.57E-03 1.61E-03

Arsenic 6.71E-10 -- 4.43E-10 1.11E-09 Skin, Vascular 1.04E-04 -- 6.89E-05 1.73E-04

Chromium NC -- NC NC None reported 1.20E-05 -- 6.31E-04 6.43E-04

Manganese NC -- NC NC Nervous System 1.10E-04 -- 1.82E-03 1.93E-03

Constituent Total 3.66E-09 1.78E-07 1.82E-07 1.59E-02 4.52E-01 4.68E-01

Exposure Point Total 1.82E-07 4.68E-01

Exposure Medium Total 1.82E-07 4.68E-01
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Page 3 of 3RAGS PART D TABLE 9.27MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Trench Air R - B-24A 1,2-Dichloroethane -- 3.72E-08 -- 3.72E-08 Liver -- 4.08E-05 -- 4.08E-05

Acetone -- NC -- NC Nervous system -- 2.67E-04 -- 2.67E-04

Benzene -- 2.67E-08 -- 2.67E-08 Immune -- 4.19E-03 -- 4.19E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 8.05E-04 -- 8.05E-04

Dichloromethane -- 5.09E-10 -- 5.09E-10 Vascular, Nervous system -- 1.90E-04 -- 1.90E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.51E-02 -- 1.51E-02

Constituent Total 6.44E-08 6.44E-08 2.06E-02 2.06E-02

Exposure Point Total 6.44E-08 2.06E-02

Exposure Medium Total 6.44E-08 2.06E-02

Medium Total 2.46E-07 4.89E-01

Receptor Total 8.07E-06 Receptor HI Total  2.31E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 2.69E-02  

HI - Hazard Index. Body weight HI= 1.57E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.91E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.52E-01

Gastrointestinal HI= 1.95E-03

Hematological HI= 9.56E-02

Immune HI= 1.04E-01

Kidney HI= 1.65E+00

Liver HI= 1.63E+00

Mortality HI= 1.61E-03

Nails HI= 5.54E-02

Nasal HI= 3.48E-02

Nervous system HI= 3.71E-01

Reproductive HI= 1.43E-01

Skin HI= 6.38E-04

Vascular HI= 2.44E-03
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Page 1 of 3RAGS PART D TABLE 9.27RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site R 1,1,2-Trichloroethane 4.00E-09 -- 0.00E+00 4.00E-09 Hematological 1.23E-04 -- 0.00E+00 1.23E-04

1,2-Dichloroethane 2.18E-08 -- 0.00E+00 2.18E-08 Kidney 8.40E-05 -- 0.00E+00 8.40E-05

1,2-Dichloroethene (total) NC -- NC NC Hematological 3.59E-05 -- 0.00E+00 3.59E-05

Benzene 2.88E-08 -- 0.00E+00 2.88E-08 Immune 5.02E-03 -- 0.00E+00 5.02E-03

Chlorobenzene NC -- NC NC Liver 2.84E-03 -- 0.00E+00 2.84E-03

Chloroform NC -- NC NC Liver, Hematological 3.75E-04 -- 0.00E+00 3.75E-04

Tetrachloroethene 3.04E-06 -- 0.00E+00 3.04E-06 Liver, Body weight 3.94E-03 -- 0.00E+00 3.94E-03

Toluene NC -- NC NC Kidney 2.07E-04 -- 0.00E+00 2.07E-04

Trichloroethene 1.05E-07 -- 0.00E+00 1.05E-07 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.95E-04 -- 0.00E+00 1.95E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 6.20E-04 -- 1.86E-04 8.06E-04

1,4-Dichlorobenzene 9.57E-10 -- 2.87E-10 1.24E-09 Liver 1.77E-04 -- 5.31E-05 2.30E-04

2,4,6-Trichlorophenol 1.43E-08 -- 4.30E-09 1.86E-08 Reproductive 9.12E-03 -- 2.74E-03 1.19E-02

2,4-Dichlorophenol NC -- NC NC Nervous System 1.50E-01 -- 4.51E-02 1.95E-01

2-Chlorophenol NC -- NC NC Reproductive 4.03E-03 -- 1.21E-03 5.24E-03

Naphthalene NC -- NC NC Body weight 8.99E-05 -- 1.21E-04 2.11E-04

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 4.96E-03 -- 1.49E-03 6.45E-03

beta-BHC 2.92E-08 -- 8.77E-09 3.80E-08 Kidney, Liver 3.79E-04 -- 1.14E-04 4.93E-04

Dieldrin 7.81E-08 -- 2.34E-08 1.01E-07 Nervous System 3.41E-03 -- 1.02E-03 4.44E-03

Heptachlor 5.31E-08 -- 1.59E-08 6.91E-08 Liver 5.51E-04 -- 1.65E-04 7.16E-04

MCPP NC -- NC NC Kidney 3.23E-03 -- 9.69E-04 4.20E-03

PCBs, Total 1.17E-06 -- 5.91E-07 1.76E-06 Eye, Nails, Immune 6.81E-01 -- 3.45E-01 1.03E+00

Dioxin TEQ-HH 1.90E-06 -- 3.42E-07 2.24E-06 Immune 4.43E-02 -- 7.97E-03 5.23E-02

Arsenic 2.43E-08 -- 7.30E-09 3.16E-08 Skin, Vascular 3.78E-03 -- 1.13E-03 4.92E-03

Mercury NC -- NC NC Immune 4.72E-01 -- 2.02E-02 4.92E-01

Constituent Total 6.47E-06 9.92E-07 7.46E-06 1.39E+00 4.27E-01 1.82E+00

Exposure Point Total 7.46E-06 1.82E+00
Exposure Medium Total 7.46E-06 1.82E+00

Excavation Air Site R 1,1,2-Trichloroethane -- 5.12E-07 -- 5.12E-07 -- -- NC -- NC

1,2-Dichloroethane -- 4.76E-06 -- 4.76E-06 Liver -- 5.23E-03 -- 5.23E-03

1,2-Dichloroethene (total) -- NC -- NC Liver -- 1.01E-02 -- 1.01E-02

Benzene -- 3.46E-06 -- 3.46E-06 Immune -- 5.43E-01 -- 5.43E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.04E-01 -- 5.04E-01

Chloroform -- 1.76E-06 -- 1.76E-06 Gastrointestinal, Kidney, Developmental -- 1.78E-02 -- 1.78E-02

Tetrachloroethene -- 5.08E-05 -- 5.08E-05 Kidney, Liver -- 1.69E+01 -- 1.69E+01

Toluene -- NC -- NC Nervous system -- 2.32E-02 -- 2.32E-02
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Page 2 of 3RAGS PART D TABLE 9.27RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site R Trichloroethene -- 2.38E-05 -- 2.38E-05 Nervous system, Eye -- 1.39E+00 -- 1.39E+00

Xylenes, Total -- NC -- NC Nervous system -- 1.30E-01 -- 1.30E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.84E-01 -- 1.84E-01

1,4-Dichlorobenzene -- 6.08E-07 -- 6.08E-07 Liver -- 3.10E-03 -- 3.10E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 4.01E-01 -- 4.01E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 5.86E-02 -- 5.86E-02

Constituent Total 8.57E-05 8.57E-05 2.02E+01 2.02E+01

Exposure Point Total 8.57E-05 2.02E+01
Exposure Medium Total 8.57E-05 2.02E+01

Medium Total 9.31E-05 2.20E+01

Groundwater Groundwater R - B-24A 1,2-Dichloroethane 5.60E-10 -- 2.73E-09 3.29E-09 Kidney 2.15E-06 -- 1.05E-05 1.27E-05

Acetone NC -- NC NC Kidney 1.59E-05 -- 7.91E-06 2.39E-05

Benzene 7.77E-10 -- 1.19E-08 1.27E-08 Immune 1.35E-04 -- 2.08E-03 2.21E-03

Chlorobenzene NC -- NC NC Liver 9.78E-06 -- 3.40E-04 3.50E-04

Dichloromethane 2.94E-11 -- 1.12E-10 1.41E-10 Liver 4.57E-06 -- 1.74E-05 2.20E-05

2,4,5-Trichlorophenol NC -- NC NC Kidney, Liver 2.54E-05 -- 1.90E-03 1.93E-03

2,4,6-Trichlorophenol 4.61E-09 -- 3.40E-07 3.45E-07 Reproductive 2.94E-03 -- 2.16E-01 2.19E-01

2,4-Dichlorophenol NC -- NC NC Nervous System 1.37E-02 -- 4.81E-01 4.95E-01

2-Chlorophenol NC -- NC NC Reproductive 5.48E-03 -- 5.98E-02 6.52E-02

3&4Methylphenol NC -- NC NC Body weight, Nervous System 7.05E-06 -- 6.45E-05 7.16E-05

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 5.09E-04 -- 3.59E-03 4.10E-03

Phenol NC -- NC NC Developmental 3.26E-04 -- 1.60E-03 1.93E-03

2,4-D NC -- NC NC Hematological, Liver, Kidney 8.02E-03 -- 1.29E-01 1.37E-01

Dichlorprop NC -- NC NC Mortality, Vascular 8.32E-05 -- 3.14E-03 3.23E-03

Arsenic 1.34E-09 -- 8.86E-10 2.23E-09 Skin, Vascular 2.09E-04 -- 1.38E-04 3.47E-04

Chromium NC -- NC NC None reported 2.39E-05 -- 1.26E-03 1.29E-03

Manganese NC -- NC NC Nervous System 2.20E-04 -- 3.63E-03 3.85E-03

Constituent Total 7.32E-09 3.56E-07 3.63E-07 3.17E-02 9.05E-01 9.36E-01

Exposure Point Total 3.63E-07 9.36E-01

Exposure Medium Total 3.63E-07 9.36E-01
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Page 3 of 3RAGS PART D TABLE 9.27RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Trench Air R - B-24A 1,2-Dichloroethane -- 1.24E-07 -- 1.24E-07 Liver -- 1.36E-04 -- 1.36E-04

Acetone -- NC -- NC Nervous system -- 8.89E-04 -- 8.89E-04

Benzene -- 8.91E-08 -- 8.91E-08 Immune -- 1.40E-02 -- 1.40E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.68E-03 -- 2.68E-03

Dichloromethane -- 1.70E-09 -- 1.70E-09 Vascular, Nervous system -- 6.32E-04 -- 6.32E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 5.03E-02 -- 5.03E-02

Constituent Total 2.15E-07 2.15E-07 6.86E-02 6.86E-02

Exposure Point Total 2.15E-07 6.86E-02

Exposure Medium Total 2.15E-07 6.86E-02

Medium Total 5.78E-07 1.01E+00

Receptor Total 9.37E-05 Receptor HI Total  2.30E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.20E-01  

HI - Hazard Index. Body weight HI= 4.23E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.97E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 2.41E+00

Gastrointestinal HI= 1.78E-02

Hematological HI= 2.57E-01

Immune HI= 2.13E+00

Kidney HI= 1.79E+01

Liver HI= 1.77E+01

Mortality HI= 3.23E-03

Nails HI= 1.03E+00

Nasal HI= 4.01E-01

Nervous system HI= 2.24E+00

Reproductive HI= 3.02E-01

Skin HI= 5.26E-03

Vascular HI= 9.12E-03
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RAGS PART D TABLE 9.28MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site R 1,1,2-Trichloroethane 3.88E-10 -- 0.00E+00 3.88E-10 Hematological 1.19E-05 -- 0.00E+00 1.19E-05

1,2-Dichloroethane 1.09E-09 -- 0.00E+00 1.09E-09 Kidney 4.18E-06 -- 0.00E+00 4.18E-06

1,2-Dichloroethene (total) NC -- NC NC Hematological 1.44E-06 -- 0.00E+00 1.44E-06

Benzene 6.28E-10 -- 0.00E+00 6.28E-10 Immune 1.09E-04 -- 0.00E+00 1.09E-04

Chlorobenzene NC -- NC NC Liver 5.84E-05 -- 0.00E+00 5.84E-05

Chloroform NC -- NC NC Liver, Hematological 1.33E-05 -- 0.00E+00 1.33E-05

Tetrachloroethene 8.68E-08 -- 0.00E+00 8.68E-08 Liver, Body weight 1.12E-04 -- 0.00E+00 1.12E-04

Toluene NC -- NC NC Kidney 1.12E-05 -- 0.00E+00 1.12E-05

Trichloroethene 2.36E-09 -- 0.00E+00 2.36E-09 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 5.68E-06 -- 0.00E+00 5.68E-06

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.36E-05 -- 1.21E-05 3.57E-05

1,4-Dichlorobenzene 3.37E-11 -- 1.74E-11 5.11E-11 Liver 6.25E-06 -- 3.22E-06 9.47E-06

2,4,6-Trichlorophenol 5.78E-10 -- 2.98E-10 8.76E-10 Reproductive 3.68E-04 -- 1.90E-04 5.57E-04

2,4-Dichlorophenol NC -- NC NC Nervous System 5.47E-03 -- 2.82E-03 8.29E-03

2-Chlorophenol NC -- NC NC Reproductive 1.12E-04 -- 5.76E-05 1.69E-04

Naphthalene NC -- NC NC Body weight 2.52E-06 -- 5.83E-06 8.35E-06

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 2.54E-04 -- 1.31E-04 3.85E-04

beta-BHC 2.32E-09 -- 1.20E-09 3.51E-09 Kidney, Liver 3.01E-05 -- 1.55E-05 4.56E-05

Dieldrin 3.69E-09 -- 1.90E-09 5.59E-09 Nervous System 1.61E-04 -- 8.32E-05 2.44E-04

Heptachlor 5.15E-09 -- 2.66E-09 7.81E-09 Liver 5.34E-05 -- 2.76E-05 8.10E-05

MCPP NC -- NC NC Kidney 2.36E-04 -- 1.22E-04 3.58E-04

PCBs, Total 5.08E-08 -- 4.42E-08 9.49E-08 Eye, Nails, Immune 2.96E-02 -- 2.58E-02 5.54E-02

Dioxin TEQ-HH 7.62E-08 -- 2.36E-08 9.98E-08 Immune 1.78E-03 -- 5.50E-04 2.33E-03

Arsenic 1.97E-09 -- 1.02E-09 2.99E-09 Skin, Vascular 3.06E-04 -- 1.58E-04 4.64E-04

Mercury NC -- NC NC Immune 4.18E-03 -- 3.08E-04 4.49E-03

Constituent Total 2.32E-07 7.48E-08 3.07E-07 4.29E-02 3.02E-02 7.32E-02

Exposure Point Total 3.07E-07 7.32E-02

Exposure Medium Total 3.07E-07 7.32E-02

Excavation Air Site R 1,1,2-Trichloroethane -- 1.54E-07 -- 1.54E-07 -- -- NC -- NC

1,2-Dichloroethane -- 7.32E-07 -- 7.32E-07 Liver -- 8.04E-04 -- 8.04E-04

1,2-Dichloroethene (total) -- NC -- NC Liver -- 1.25E-03 -- 1.25E-03

Benzene -- 2.33E-07 -- 2.33E-07 Immune -- 3.66E-02 -- 3.66E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.20E-02 -- 3.20E-02

Chloroform -- 1.92E-07 -- 1.92E-07 Gastrointestinal, Kidney, Developmental -- 1.95E-03 -- 1.95E-03
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RAGS PART D TABLE 9.28MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site R Tetrachloroethene -- 4.48E-06 -- 4.48E-06 Kidney, Liver -- 1.49E+00 -- 1.49E+00

Toluene -- NC -- NC Nervous system -- 3.87E-03 -- 3.87E-03

Trichloroethene -- 1.65E-06 -- 1.65E-06 Nervous system, Eye -- 9.65E-02 -- 9.65E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.17E-02 -- 1.17E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.17E-02 -- 2.17E-02

1,4-Dichlorobenzene -- 6.64E-08 -- 6.64E-08 Liver -- 3.39E-04 -- 3.39E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.48E-02 -- 3.48E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 9.29E-03 -- 9.29E-03

Constituent Total 7.52E-06 7.52E-06 1.75E+00 1.75E+00

Exposure Point Total 7.52E-06 1.75E+00
Exposure Medium Total 7.52E-06 1.75E+00

Medium Total 7.82E-06 1.82E+00

Leachate Leachate R - LEACH-R-1 1,1,2-Trichloroethane 9.56E-11 -- 8.67E-10 9.63E-10 Hematological 2.94E-06 -- 2.66E-05 2.96E-05

1,1-Dichloroethylene NC -- NC NC Liver 4.79E-06 -- 6.40E-05 6.88E-05

1,2-Dichloroethane 6.76E-07 -- 3.30E-06 3.97E-06 Kidney 2.60E-03 -- 1.27E-02 1.53E-02

1,2-Dichloroethene (total) NC -- NC NC Hematological 1.53E-03 -- 1.35E-02 1.50E-02

1,2-Dichloropropane 5.03E-12 -- 4.82E-11 5.33E-11 Hematological 1.40E-07 -- 1.34E-06 1.48E-06

2-Butanone NC -- NC NC Developmental 4.75E-06 -- 4.65E-06 9.40E-06

4-Methyl-2-pentanone NC -- NC NC Kidney, Liver, Behavioral 2.57E-06 -- 7.99E-06 1.06E-05

Acetone NC -- NC NC Kidney 1.85E-05 -- 9.17E-06 2.76E-05

Benzene 1.74E-07 -- 2.67E-06 2.85E-06 Immune 3.03E-02 -- 4.66E-01 4.96E-01

Chlorobenzene NC -- NC NC Liver 1.27E-03 -- 4.41E-02 4.53E-02

Chloroform NC -- NC NC Liver, Hematological 7.68E-03 -- 6.74E-02 7.51E-02

Chloromethane NC -- NC NC -- NC -- NC NC

Dichloromethane 2.39E-10 -- 9.14E-10 1.15E-09 Liver 3.72E-05 -- 1.42E-04 1.79E-04

Ethylbenzene NC -- NC NC Kidney, Liver 1.79E-04 -- 1.04E-02 1.06E-02

Tetrachloroethene 1.30E-04 -- 7.53E-03 7.66E-03 Liver, Body weight 1.68E-01 -- 9.76E+00 9.93E+00

Toluene NC -- NC NC Kidney 5.32E-03 -- 1.83E-01 1.88E-01

Trichloroethene 3.64E-06 -- 5.89E-05 6.25E-05 -- NC -- NC NC

Vinyl chloride 1.51E-09 -- 8.19E-09 9.70E-09 Liver 4.89E-05 -- 2.65E-04 3.14E-04

Xylenes, Total NC -- NC NC Nervous system 8.72E-04 -- 5.48E-02 5.57E-02

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 2.71E-04 -- 3.45E-02 3.48E-02

1,2-Dichlorobenzene NC -- NC NC Liver 2.12E-05 -- 1.35E-03 1.37E-03

1,4-Dichlorobenzene 1.71E-09 -- 1.10E-07 1.12E-07 Liver 3.16E-04 -- 2.04E-02 2.07E-02

2,4,6-Trichlorophenol 1.89E-09 -- 1.39E-07 1.41E-07 Reproductive 1.20E-03 -- 8.86E-02 8.98E-02
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RAGS PART D TABLE 9.28MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate R - LEACH-R-1 2,4-Dichlorophenol NC -- NC NC Nervous System 3.13E-03 -- 1.10E-01 1.13E-01

2,4-Dimethylphenol NC -- NC NC Hematological and Behavioral 1.63E-05 -- 2.33E-04 2.50E-04

2-Chlorophenol NC -- NC NC Reproductive 7.55E-04 -- 8.23E-03 8.99E-03

2-Methylnaphthalene NC -- NC NC Respiratory 2.09E-03 -- 2.76E-01 2.78E-01

2-Methylphenol NC -- NC NC Body weight, Nervous System 3.04E-05 -- 2.78E-04 3.09E-04

2-Nitroaniline NC -- NC NC Hematological 6.85E-03 -- 4.39E-02 5.07E-02

3&4Methylphenol NC -- NC NC Body weight, Nervous System 2.18E-05 -- 2.00E-04 2.22E-04

3,3'-Dichlorobenzidine 1.51E-09 -- 5.90E-08 6.05E-08 -- NC -- NC NC

4-Chloroaniline 1.32E-07 -- 8.77E-07 1.01E-06 Spleen 4.28E-02 -- 2.84E-01 3.27E-01

4-Nitroaniline 1.21E-08 -- 3.86E-08 5.07E-08 Hematological 1.35E-02 -- 4.29E-02 5.64E-02

Benzo(a)pyrene 1.84E-08 -- 3.85E-05 3.86E-05 -- NC -- NC NC

Benzo(b)fluoranthene 1.45E-07 -- 3.10E-04 3.10E-04 -- NC -- NC NC

Benzo(g,h,i)perylene NC -- NC NC Kidney 1.72E-05 -- 6.44E-02 6.44E-02

Benzo(k)fluoranthene 7.28E-09 -- 1.45E-05 1.45E-05 -- NC -- NC NC

Benzyl Butyl Phthalate NC -- NC NC Liver 1.92E-05 -- 3.19E-03 3.21E-03

bis(2-Ethylhexyl)phthalate 2.35E-10 -- 3.49E-08 3.51E-08 Liver 5.87E-06 -- 8.71E-04 8.77E-04

Chrysene 1.43E-10 -- 1.76E-07 1.76E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.94E-08 -- 6.31E-05 6.31E-05 -- NC -- NC NC

Diethyl Phthalate NC -- NC NC Body weight 6.41E-06 -- 6.24E-05 6.88E-05

Di-n-butylphthalate NC -- NC NC Mortality 2.76E-05 -- 2.13E-03 2.16E-03

Di-n-octylphthalate NC -- NC NC -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 2.86E-09 -- 6.33E-06 6.33E-06 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 2.74E-05 -- 1.74E-03 1.77E-03

N-Nitrosodiphenylamine 6.95E-10 -- 2.17E-08 2.24E-08 -- NC -- NC NC

Phenol NC -- NC NC Developmental 2.68E-03 -- 1.31E-02 1.58E-02

4,4'-DDT 2.45E-09 -- 2.72E-06 2.72E-06 Liver 1.01E-03 -- 1.12E+00 1.12E+00

beta-BHC 6.79E-09 -- 5.27E-07 5.34E-07 Kidney, Liver 8.81E-05 -- 6.84E-03 6.93E-03

Dieldrin 4.25E-08 -- 2.90E-06 2.94E-06 Nervous System 1.86E-03 -- 1.27E-01 1.29E-01

gamma-BHC (Lindane) 5.09E-10 -- 1.93E-08 1.98E-08 Kidney, Liver 9.13E-06 -- 3.47E-04 3.56E-04

Heptachlor 1.32E-08 -- 6.07E-07 6.20E-07 Liver 1.37E-04 -- 6.30E-03 6.43E-03

2,4,5-T NC -- NC NC Kidney, Developmental 1.97E-05 -- 5.43E-04 5.63E-04

2,4,5-TP (Silvex) NC -- NC NC Liver 8.44E-06 -- 4.48E-04 4.57E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 6.60E-04 -- 1.07E-02 1.13E-02

2,4-DB NC -- NC NC Mortality, Vascular 5.07E-05 -- 2.04E-03 2.09E-03

Dichlorprop NC -- NC NC Mortality, Vascular 9.78E-06 -- 3.70E-04 3.80E-04

MCPA NC -- NC NC Kidney, Liver 2.14E+00 -- 7.68E+01 7.90E+01
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RAGS PART D TABLE 9.28MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate R - LEACH-R-1 MCPP NC -- NC NC Kidney 4.40E-04 -- 1.20E-02 1.25E-02

Pentachlorophenol 6.74E-10 -- 7.94E-07 7.94E-07 Kidney, Liver 1.31E-05 -- 1.54E-02 1.54E-02

PCBs, Total 2.49E-06 -- 3.29E-03 3.29E-03 Eye, Nails, Immune 1.45E+00 -- 1.92E+03 1.92E+03

Dioxin TEQ-HH 2.73E-09 -- 5.26E-06 5.26E-06 Immune 6.38E-05 -- 1.23E-01 1.23E-01

Aluminum NC -- NC NC Nervous System 1.08E-05 -- 7.13E-06 1.79E-05

Arsenic 8.42E-10 -- 5.56E-10 1.40E-09 Skin, Vascular 1.31E-04 -- 8.65E-05 2.17E-04

Beryllium NC -- NC NC None reported 5.29E-06 -- 4.99E-04 5.04E-04

Cadmium NC -- NC NC Kidney 5.17E-05 -- 6.82E-04 7.34E-04

Chromium NC -- NC NC None reported 5.13E-05 -- 2.71E-03 2.76E-03

Cobalt NC -- NC NC Hematological 3.57E-05 -- 9.44E-06 4.52E-05

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.07E-03 -- 1.00E-01 1.06E-01

Mercury NC -- NC NC Immune 4.95E-06 -- 4.66E-05 5.16E-05

Nickel NC -- NC NC Body weight 9.56E-05 -- 1.58E-03 1.67E-03

Selenium NC -- NC NC Skin, Nails, Hair, Behavioral 8.28E-06 -- 5.47E-06 1.38E-05

Thallium NC -- NC NC Hematological 1.76E-04 -- 1.16E-04 2.92E-04

Vanadium NC -- NC NC Hair 1.50E-04 -- 3.82E-03 3.97E-03

Zinc NC -- NC NC Hematological 2.52E-04 -- 1.66E-04 4.18E-04

Constituent Total 1.37E-04 1.13E-02 1.15E-02 3.89E+00 2.01E+03 2.01E+03

Exposure Point Total 1.15E-02 2.01E+03

Exposure Medium Total 1.15E-02 2.01E+03

Trench Air R - LEACH-R-1 1,1,2-Trichloroethane -- 1.10E-08 -- 1.10E-08 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 5.93E-04 -- 5.93E-04

1,2-Dichloroethane -- 8.97E-05 -- 8.97E-05 Liver -- 9.86E-02 -- 9.86E-02

1,2-Dichloroethene (total) -- NC -- NC Liver -- 2.15E-01 -- 2.15E-01

1,2-Dichloropropane -- 5.94E-10 -- 5.94E-10 Nasal -- 3.37E-04 -- 3.37E-04

2-Butanone -- NC -- NC Developmental -- 6.65E-04 -- 6.65E-04

4-Methyl-2-pentanone -- NC -- NC Developmental -- 2.28E-04 -- 2.28E-04

Acetone -- NC -- NC Nervous system -- 6.18E-04 -- 6.18E-04

Benzene -- 1.20E-05 -- 1.20E-05 Immune -- 1.88E+00 -- 1.88E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.09E-01 -- 2.09E-01

Chloroform -- 1.19E-05 -- 1.19E-05 Gastrointestinal, Kidney, Developmental -- 1.21E-01 -- 1.21E-01

Chloromethane -- NC -- NC Brain -- 5.08E-02 -- 5.08E-02

Dichloromethane -- 8.30E-09 -- 8.30E-09 Vascular, Nervous system -- 3.09E-03 -- 3.09E-03

Ethylbenzene -- NC -- NC Developmental -- 6.65E-03 -- 6.65E-03

Tetrachloroethene -- 5.62E-04 -- 5.62E-04 Kidney, Liver -- 1.87E+02 -- 1.87E+02

Toluene -- NC -- NC Nervous system -- 3.47E-01 -- 3.47E-01

Trichloroethene -- 2.42E-04 -- 2.42E-04 Nervous system, Eye -- 1.41E+01 -- 1.41E+01
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RAGS PART D TABLE 9.28MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Trench Air R - LEACH-R-1 Vinyl chloride -- 5.40E-10 -- 5.40E-10 Liver -- 8.59E-05 -- 8.59E-05

Xylenes, Total -- NC -- NC Nervous system -- 5.15E-01 -- 5.15E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.59E-01 -- 2.59E-01

1,2-Dichlorobenzene -- NC -- NC Body weight -- 2.37E-03 -- 2.37E-03

1,4-Dichlorobenzene -- 1.35E-06 -- 1.35E-06 Liver -- 6.89E-03 -- 6.89E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 3.32E-01 -- 3.32E-01

Naphthalene -- NC -- NC Nasal -- 2.09E-01 -- 2.09E-01

Constituent Total 9.19E-04 9.19E-04 2.06E+02 2.06E+02

Exposure Point Total 9.19E-04 2.06E+02

Exposure Medium Total 9.19E-04 2.06E+02

Medium Total 1.24E-02 2.22E+03

Receptor Total 1.24E-02 Receptor HI Total  2.22E+03  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 4.45E-02  

HI - Hazard Index. Behavioral HI= 2.74E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 9.94E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 5.08E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Developmental HI= 1.47E-01

Eye HI= 1.94E+03

Gastrointestinal HI= 1.23E-01

Hair HI= 3.98E-03

Hematological HI= 2.19E-01

Immune HI= 1.92E+03

Kidney HI= 2.69E+02

Liver HI= 2.80E+02

Mortality HI= 4.63E-03

Nails HI= 1.92E+03

Nasal HI= 5.76E-01

Nervous System HI= 1.55E+01

Reproductive HI= 9.95E-02

Respiratory HI= 2.78E-01

Skin HI= 6.96E-04

Spleen HI= 3.27E-01

Vascular HI= 6.24E-03
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RAGS PART D TABLE 9.28RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site R 1,1,2-Trichloroethane 4.00E-09 -- 0.00E+00 4.00E-09 Hematological 1.23E-04 -- 0.00E+00 1.23E-04

1,2-Dichloroethane 2.18E-08 -- 0.00E+00 2.18E-08 Kidney 8.40E-05 -- 0.00E+00 8.40E-05

1,2-Dichloroethene (total) NC -- NC NC Hematological 3.59E-05 -- 0.00E+00 3.59E-05

Benzene 2.88E-08 -- 0.00E+00 2.88E-08 Immune 5.02E-03 -- 0.00E+00 5.02E-03

Chlorobenzene NC -- NC NC Liver 2.84E-03 -- 0.00E+00 2.84E-03

Chloroform NC -- NC NC Liver, Hematological 3.75E-04 -- 0.00E+00 3.75E-04

Tetrachloroethene 3.04E-06 -- 0.00E+00 3.04E-06 Liver, Body weight 3.94E-03 -- 0.00E+00 3.94E-03

Toluene NC -- NC NC Kidney 2.07E-04 -- 0.00E+00 2.07E-04

Trichloroethene 1.05E-07 -- 0.00E+00 1.05E-07 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.95E-04 -- 0.00E+00 1.95E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 6.20E-04 -- 1.86E-04 8.06E-04

1,4-Dichlorobenzene 9.57E-10 -- 2.87E-10 1.24E-09 Liver 1.77E-04 -- 5.31E-05 2.30E-04

2,4,6-Trichlorophenol 1.43E-08 -- 4.30E-09 1.86E-08 Reproductive 9.12E-03 -- 2.74E-03 1.19E-02

2,4-Dichlorophenol NC -- NC NC Nervous System 1.50E-01 -- 4.51E-02 1.95E-01

2-Chlorophenol NC -- NC NC Reproductive 4.03E-03 -- 1.21E-03 5.24E-03

Naphthalene NC -- NC NC Body weight 8.99E-05 -- 1.21E-04 2.11E-04

Nitrobenzene NC -- NC NC Hematological, Adrenal, Kidney, Liver 4.96E-03 -- 1.49E-03 6.45E-03

beta-BHC 2.92E-08 -- 8.77E-09 3.80E-08 Kidney, Liver 3.79E-04 -- 1.14E-04 4.93E-04

Dieldrin 7.81E-08 -- 2.34E-08 1.01E-07 Nervous System 3.41E-03 -- 1.02E-03 4.44E-03

Heptachlor 5.31E-08 -- 1.59E-08 6.91E-08 Liver 5.51E-04 -- 1.65E-04 7.16E-04

MCPP NC -- NC NC Kidney 3.23E-03 -- 9.69E-04 4.20E-03

PCBs, Total 1.17E-06 -- 5.91E-07 1.76E-06 Eye, Nails, Immune 6.81E-01 -- 3.45E-01 1.03E+00

Dioxin TEQ-HH 1.90E-06 -- 3.42E-07 2.24E-06 Immune 4.43E-02 -- 7.97E-03 5.23E-02

Arsenic 2.43E-08 -- 7.30E-09 3.16E-08 Skin, Vascular 3.78E-03 -- 1.13E-03 4.92E-03

Mercury NC -- NC NC Immune 4.72E-01 -- 2.02E-02 4.92E-01

Constituent Total 6.47E-06 9.92E-07 7.46E-06 1.39E+00 4.27E-01 1.82E+00

Exposure Point Total 7.46E-06 1.82E+00

Exposure Medium Total 7.46E-06 1.82E+00

Excavation Air Site R 1,1,2-Trichloroethane -- 5.12E-07 -- 5.12E-07 -- -- NC -- NC

1,2-Dichloroethane -- 4.76E-06 -- 4.76E-06 Liver -- 5.23E-03 -- 5.23E-03

1,2-Dichloroethene (total) -- NC -- NC Liver -- 1.01E-02 -- 1.01E-02

Benzene -- 3.46E-06 -- 3.46E-06 Immune -- 5.43E-01 -- 5.43E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.04E-01 -- 5.04E-01

Chloroform -- 1.76E-06 -- 1.76E-06 Gastrointestinal, Kidney, Developmental -- 1.78E-02 -- 1.78E-02
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RAGS PART D TABLE 9.28RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site R Tetrachloroethene -- 5.08E-05 -- 5.08E-05 Kidney, Liver -- 1.69E+01 -- 1.69E+01

Toluene -- NC -- NC Nervous system -- 2.32E-02 -- 2.32E-02

Trichloroethene -- 2.38E-05 -- 2.38E-05 Nervous system, Eye -- 1.39E+00 -- 1.39E+00

Xylenes, Total -- NC -- NC Nervous system -- 1.30E-01 -- 1.30E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 1.84E-01 -- 1.84E-01

1,4-Dichlorobenzene -- 6.08E-07 -- 6.08E-07 Liver -- 3.10E-03 -- 3.10E-03

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 4.01E-01 -- 4.01E-01

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 5.86E-02 -- 5.86E-02

Constituent Total 8.57E-05 8.57E-05 2.02E+01 2.02E+01

Exposure Point Total 8.57E-05 2.02E+01
Exposure Medium Total 8.57E-05 2.02E+01

Medium Total 9.31E-05 2.20E+01

Leachate Leachate R - LEACH-R-1 1,1,2-Trichloroethane 1.91E-10 -- 1.73E-09 1.93E-09 Hematological 5.87E-06 -- 5.32E-05 5.91E-05

1,1-Dichloroethylene NC -- NC NC Liver 1.21E-05 -- 1.62E-04 1.74E-04

1,2-Dichloroethane 5.00E-06 -- 2.44E-05 2.94E-05 Kidney 1.92E-02 -- 9.39E-02 1.13E-01

1,2-Dichloroethene (total) NC -- NC NC Hematological 1.17E-02 -- 1.04E-01 1.16E-01

1,2-Dichloropropane 1.01E-11 -- 9.65E-11 1.07E-10 Hematological 2.80E-07 -- 2.68E-06 2.96E-06

2-Butanone NC -- NC NC Developmental 1.17E-05 -- 1.15E-05 2.32E-05

4-Methyl-2-pentanone NC -- NC NC Kidney, Liver, Behavioral 5.14E-06 -- 1.60E-05 2.11E-05

Acetone NC -- NC NC Kidney 5.80E-05 -- 2.88E-05 8.67E-05

Benzene 1.37E-06 -- 2.11E-05 2.25E-05 Immune 2.39E-01 -- 3.67E+00 3.91E+00

Chlorobenzene NC -- NC NC Liver 1.01E-02 -- 3.51E-01 3.61E-01

Chloroform NC -- NC NC Liver, Hematological 6.00E-02 -- 5.27E-01 5.87E-01

Chloromethane NC -- NC NC -- NC -- NC NC

Dichloromethane 5.24E-10 -- 2.00E-09 2.53E-09 Liver 8.15E-05 -- 3.11E-04 3.93E-04

Ethylbenzene NC -- NC NC Kidney, Liver 7.18E-04 -- 4.18E-02 4.25E-02

Tetrachloroethene 1.04E-03 -- 6.02E-02 6.12E-02 Liver, Body weight 1.34E+00 -- 7.80E+01 7.94E+01

Toluene NC -- NC NC Kidney 4.24E-02 -- 1.46E+00 1.50E+00

Trichloroethene 2.90E-05 -- 4.69E-04 4.98E-04 -- NC -- NC NC

Vinyl chloride 3.02E-09 -- 1.64E-08 1.94E-08 Liver 9.78E-05 -- 5.31E-04 6.29E-04

Xylenes, Total NC -- NC NC Nervous system 5.22E-03 -- 3.28E-01 3.33E-01

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 5.41E-04 -- 6.90E-02 6.95E-02

1,2-Dichlorobenzene NC -- NC NC Liver 7.61E-05 -- 4.84E-03 4.91E-03

1,4-Dichlorobenzene 5.69E-09 -- 3.67E-07 3.73E-07 Liver 1.05E-03 -- 6.80E-02 6.90E-02

2,4,6-Trichlorophenol 9.94E-09 -- 7.33E-07 7.43E-07 Reproductive 6.33E-03 -- 4.67E-01 4.73E-01
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RAGS PART D TABLE 9.28RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate R - LEACH-R-1 2,4-Dichlorophenol NC -- NC NC Nervous System 1.59E-02 -- 5.58E-01 5.74E-01

2,4-Dimethylphenol NC -- NC NC Hematological and Behavioral 6.20E-05 -- 8.86E-04 9.48E-04

2-Chlorophenol NC -- NC NC Reproductive 4.28E-03 -- 4.67E-02 5.09E-02

2-Methylnaphthalene NC -- NC NC Respiratory 7.94E-03 -- 1.05E+00 1.06E+00

2-Methylphenol NC -- NC NC Body weight, Nervous System 6.08E-05 -- 5.57E-04 6.18E-04

2-Nitroaniline NC -- NC NC Hematological 3.17E-02 -- 2.03E-01 2.35E-01

3&4Methylphenol NC -- NC NC Body weight, Nervous System 1.02E-04 -- 9.30E-04 1.03E-03

3,3'-Dichlorobenzidine 3.02E-09 -- 1.18E-07 1.21E-07 -- NC -- NC NC

4-Chloroaniline 8.13E-07 -- 5.41E-06 6.22E-06 Spleen 2.64E-01 -- 1.75E+00 2.02E+00

4-Nitroaniline 3.17E-08 -- 1.01E-07 1.33E-07 Hematological 3.52E-02 -- 1.12E-01 1.47E-01

Benzo(a)pyrene 3.67E-08 -- 7.71E-05 7.71E-05 -- NC -- NC NC

Benzo(b)fluoranthene 2.90E-07 -- 6.19E-04 6.20E-04 -- NC -- NC NC

Benzo(g,h,i)perylene NC -- NC NC Kidney 9.26E-05 -- 3.47E-01 3.47E-01

Benzo(k)fluoranthene 2.87E-08 -- 5.70E-05 5.71E-05 -- NC -- NC NC

Benzyl Butyl Phthalate NC -- NC NC Liver 6.52E-05 -- 1.08E-02 1.09E-02

bis(2-Ethylhexyl)phthalate 4.70E-10 -- 6.97E-08 7.02E-08 Liver 1.17E-05 -- 1.74E-03 1.75E-03

Chrysene 2.86E-10 -- 3.52E-07 3.52E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.88E-08 -- 1.26E-04 1.26E-04 -- NC -- NC NC

Diethyl Phthalate NC -- NC NC Body weight 3.08E-05 -- 3.00E-04 3.31E-04

Di-n-butylphthalate NC -- NC NC Mortality 1.30E-04 -- 1.01E-02 1.02E-02

Di-n-octylphthalate NC -- NC NC -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 5.71E-09 -- 1.27E-05 1.27E-05 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 5.48E-05 -- 3.48E-03 3.54E-03

N-Nitrosodiphenylamine 2.60E-09 -- 8.11E-08 8.37E-08 -- NC -- NC NC

Phenol NC -- NC NC Developmental 1.12E-02 -- 5.49E-02 6.61E-02

4,4'-DDT 7.79E-09 -- 8.65E-06 8.66E-06 Liver 3.21E-03 -- 3.56E+00 3.56E+00

beta-BHC 1.71E-08 -- 1.33E-06 1.35E-06 Kidney, Liver 2.22E-04 -- 1.72E-02 1.74E-02

Dieldrin 8.50E-08 -- 5.80E-06 5.88E-06 Nervous System 3.72E-03 -- 2.54E-01 2.57E-01

gamma-BHC (Lindane) 1.02E-09 -- 3.86E-08 3.97E-08 Kidney, Liver 1.83E-05 -- 6.94E-04 7.12E-04

Heptachlor 2.64E-08 -- 1.21E-06 1.24E-06 Liver 2.74E-04 -- 1.26E-02 1.29E-02

2,4,5-T NC -- NC NC Kidney, Developmental 7.44E-05 -- 2.05E-03 2.13E-03

2,4,5-TP (Silvex) NC -- NC NC Liver 1.69E-05 -- 8.97E-04 9.14E-04

2,4-D NC -- NC NC Hematological, Liver, Kidney 1.90E-03 -- 3.06E-02 3.25E-02

2,4-DB NC -- NC NC Mortality, Vascular 1.99E-04 -- 8.00E-03 8.20E-03

Dichlorprop NC -- NC NC Mortality, Vascular 1.96E-05 -- 7.40E-04 7.59E-04

MCPA NC -- NC NC Kidney, Liver 4.28E+00 -- 1.54E+02 1.58E+02
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RAGS PART D TABLE 9.28RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate R - LEACH-R-1 MCPP NC -- NC NC Kidney 8.81E-04 -- 2.41E-02 2.50E-02

Pentachlorophenol 2.38E-09 -- 2.80E-06 2.81E-06 Kidney, Liver 4.63E-05 -- 5.45E-02 5.45E-02

PCBs, Total 9.77E-06 -- 1.29E-02 1.29E-02 Eye, Nails, Immune 5.70E+00 -- 7.54E+03 7.54E+03

Dioxin TEQ-HH 1.18E-08 -- 2.27E-05 2.27E-05 Immune 2.75E-04 -- 5.29E-01 5.29E-01

Aluminum NC -- NC NC Nervous System 2.94E-05 -- 1.94E-05 4.87E-05

Arsenic 2.14E-09 -- 1.41E-09 3.55E-09 Skin, Vascular 3.33E-04 -- 2.20E-04 5.52E-04

Beryllium NC -- NC NC None reported 1.21E-05 -- 1.14E-03 1.16E-03

Cadmium NC -- NC NC Kidney 2.50E-04 -- 3.31E-03 3.56E-03

Chromium NC -- NC NC None reported 1.30E-04 -- 6.89E-03 7.02E-03

Cobalt NC -- NC NC Hematological 8.48E-05 -- 2.24E-05 1.07E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 2.04E-02 -- 3.36E-01 3.57E-01

Mercury NC -- NC NC Immune 1.96E-05 -- 1.85E-04 2.04E-04

Nickel NC -- NC NC Body weight 2.15E-04 -- 3.55E-03 3.77E-03

Selenium NC -- NC NC Skin, Nails, Hair, Behavioral 2.15E-05 -- 1.42E-05 3.57E-05

Thallium NC -- NC NC Hematological 3.52E-04 -- 2.32E-04 5.84E-04

Vanadium NC -- NC NC Hair 5.82E-04 -- 1.48E-02 1.54E-02

Zinc NC -- NC NC Hematological 7.11E-04 -- 4.69E-04 1.18E-03

Constituent Total 1.08E-03 7.46E-02 7.56E-02 1.21E+01 7.78E+03 7.80E+03

Exposure Point Total 7.56E-02 7.80E+03

Exposure Medium Total 7.56E-02 7.80E+03

Trench Air R - LEACH-R-1 1,1,2-Trichloroethane -- 3.67E-08 -- 3.67E-08 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 2.50E-03 -- 2.50E-03

1,2-Dichloroethane -- 1.11E-03 -- 1.11E-03 Liver -- 1.22E+00 -- 1.22E+00

1,2-Dichloroethene (total) -- NC -- NC Liver -- 2.75E+00 -- 2.75E+00

1,2-Dichloropropane -- 1.98E-09 -- 1.98E-09 Nasal -- 1.12E-03 -- 1.12E-03

2-Butanone -- NC -- NC Developmental -- 2.74E-03 -- 2.74E-03

4-Methyl-2-pentanone -- NC -- NC Developmental -- 7.60E-04 -- 7.60E-04

Acetone -- NC -- NC Nervous system -- 3.23E-03 -- 3.23E-03

Benzene -- 1.57E-04 -- 1.57E-04 Immune -- 2.47E+01 -- 2.47E+01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.77E+00 -- 2.77E+00

Chloroform -- 1.56E-04 -- 1.56E-04 Gastrointestinal, Kidney, Developmental -- 1.58E+00 -- 1.58E+00

Chloromethane -- NC -- NC Brain -- 1.69E-01 -- 1.69E-01

Dichloromethane -- 3.03E-08 -- 3.03E-08 Vascular, Nervous system -- 1.13E-02 -- 1.13E-02

Ethylbenzene -- NC -- NC Developmental -- 4.43E-02 -- 4.43E-02

Tetrachloroethene -- 7.48E-03 -- 7.48E-03 Kidney, Liver -- 2.49E+03 -- 2.49E+03

Toluene -- NC -- NC Nervous system -- 4.62E+00 -- 4.62E+00

Trichloroethene -- 3.21E-03 -- 3.21E-03 Nervous system, Eye -- 1.87E+02 -- 1.87E+02
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Page 5 of 5
RAGS PART D TABLE 9.28RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Trench Air R - LEACH-R-1 Vinyl chloride -- 1.80E-09 -- 1.80E-09 Liver -- 2.86E-04 -- 2.86E-04

Xylenes, Total -- NC -- NC Nervous system -- 5.14E+00 -- 5.14E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.64E-01 -- 8.64E-01

1,2-Dichlorobenzene -- NC -- NC Body weight -- 1.42E-02 -- 1.42E-02

1,4-Dichlorobenzene -- 7.49E-06 -- 7.49E-06 Liver -- 3.82E-02 -- 3.82E-02

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 2.11E+00 -- 2.11E+00

Naphthalene -- NC -- NC Nasal -- 6.96E-01 -- 6.96E-01

Constituent Total 1.21E-02 1.21E-02 2.73E+03 2.73E+03

Exposure Point Total 1.21E-02 2.73E+03

Exposure Medium Total 1.21E-02 2.73E+03

Medium Total 8.78E-02 1.05E+04

Receptor Total 8.79E-02 Receptor HI Total  1.05E+04  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.35E-01  

HI - Hazard Index. Behavioral HI= 1.00E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 7.94E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 1.69E-01

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Developmental HI= 1.71E+00

Eye HI= 7.73E+03

Gastrointestinal HI= 1.60E+00

Hair HI= 1.54E-02

Hematological HI= 1.19E+00

Immune HI= 7.57E+03

Kidney HI= 2.68E+03

Liver HI= 2.76E+03

Mortality HI= 1.92E-02

Nails HI= 7.54E+03

Nasal HI= 3.20E+00

Nervous System HI= 2.00E+02

Reproductive HI= 5.41E-01

Respiratory HI= 1.06E+00

Skin HI= 5.51E-03

Spleen HI= 2.02E+00

Vascular HI= 2.57E-02
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Page 1 of 3RAGS PART D TABLE 9.29MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site S Benzene 1.57E-10 -- 0.00E+00 1.57E-10 Immune 2.74E-05 -- 0.00E+00 2.74E-05

Chlorobenzene NC -- NC NC Liver 9.96E-05 -- 0.00E+00 9.96E-05

Dichloromethane 5.53E-11 -- 0.00E+00 5.53E-11 Liver 8.61E-06 -- 0.00E+00 8.61E-06

Ethylbenzene NC -- NC NC Kidney, Liver 1.06E-05 -- 0.00E+00 1.06E-05

Tetrachloroethene 3.68E-09 -- 0.00E+00 3.68E-09 Liver, Body weight 4.77E-06 -- 0.00E+00 4.77E-06

Toluene NC -- NC NC Kidney 5.49E-05 -- 0.00E+00 5.49E-05

Trichloroethene 2.81E-10 -- 0.00E+00 2.81E-10 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 1.56E-04 -- 0.00E+00 1.56E-04

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 1.08E-05 -- 5.59E-06 1.64E-05

1,4-Dichlorobenzene 2.73E-10 -- 1.41E-10 4.14E-10 Liver 5.06E-05 -- 2.61E-05 7.67E-05

2,4,6-Trichlorophenol 6.46E-11 -- 3.33E-11 9.78E-11 Reproductive 4.11E-05 -- 2.12E-05 6.23E-05

Benzo(a)anthracene 4.11E-10 -- 9.49E-10 1.36E-09 -- NC -- NC NC

Benzo(a)pyrene 2.13E-09 -- 4.92E-09 7.06E-09 -- NC -- NC NC

Benzo(b)fluoranthene 3.60E-10 -- 8.31E-10 1.19E-09 -- NC -- NC NC

bis(2-Ethylhexyl)phthalate 3.31E-10 -- 1.71E-10 5.02E-10 Liver 8.29E-06 -- 4.27E-06 1.26E-05

Dibenzo(a,h)anthracene 2.73E-09 -- 6.30E-09 9.03E-09 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 1.02E-06 -- 2.35E-06 3.37E-06

4,4'-DDT 6.87E-10 -- 1.06E-10 7.93E-10 Liver 2.83E-04 -- 4.37E-05 3.26E-04

Aldrin 1.75E-09 -- 9.00E-10 2.65E-09 Liver 2.40E-04 -- 1.24E-04 3.63E-04

beta-BHC 8.44E-09 -- 4.35E-09 1.28E-08 Kidney, Liver 1.09E-04 -- 5.64E-05 1.66E-04

delta-BHC NC -- NC NC Kidney, Liver 3.75E-06 -- 1.93E-06 5.68E-06

Dieldrin 1.13E-09 -- 5.83E-10 1.71E-09 Nervous System 4.95E-05 -- 2.55E-05 7.50E-05

gamma-BHC (Lindane) 2.36E-09 -- 4.87E-10 2.85E-09 Kidney, Liver 4.24E-05 -- 8.75E-06 5.12E-05

Heptachlor 1.27E-09 -- 6.56E-10 1.93E-09 Liver 1.32E-05 -- 6.80E-06 2.00E-05

Pentachlorophenol 3.45E-09 -- 1.78E-09 5.24E-09 Kidney, Liver 6.72E-05 -- 3.46E-05 1.02E-04

PCBs, Total 1.81E-07 -- 1.57E-07 3.38E-07 Eye, Nails, Immune 1.05E-01 -- 9.16E-02 1.97E-01

Dioxin TEQ-HH 2.12E-07 -- 6.57E-08 2.78E-07 Immune 4.96E-03 -- 1.53E-03 6.49E-03

Chromium NC -- NC NC None reported 2.20E-04 -- 1.51E-04 3.72E-04

Constituent Total 4.23E-07 2.45E-07 6.67E-07 1.12E-01 9.36E-02 2.05E-01

Exposure Point Total 6.67E-07 2.05E-01

Exposure Medium Total 6.67E-07 2.05E-01
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Page 2 of 3RAGS PART D TABLE 9.29MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site S Benzene -- 3.10E-08 -- 3.10E-08 Immune -- 4.87E-03 -- 4.87E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.90E-02 -- 2.90E-02

Dichloromethane -- 8.77E-09 -- 8.77E-09 Vascular, Nervous system -- 3.26E-03 -- 3.26E-03

Ethylbenzene -- NC -- NC Developmental -- 8.98E-04 -- 8.98E-04

Tetrachloroethene -- 1.01E-07 -- 1.01E-07 Kidney, Liver -- 3.37E-02 -- 3.37E-02

Toluene -- NC -- NC Nervous system -- 1.01E-02 -- 1.01E-02

Trichloroethene -- 1.05E-07 -- 1.05E-07 Nervous system, Eye -- 6.10E-03 -- 6.10E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.70E-01 -- 1.70E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 5.30E-03 -- 5.30E-03

1,4-Dichlorobenzene -- 2.85E-07 -- 2.85E-07 Liver -- 1.46E-03 -- 1.46E-03

2,4,6-Trichlorophenol -- 7.16E-13 -- 7.16E-13 -- -- NC -- NC

Benzo(a)anthracene -- 1.00E-11 -- 1.00E-11 -- -- NC -- NC

Benzo(a)pyrene -- 6.86E-11 -- 6.86E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 8.48E-12 -- 8.48E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 4.46E-11 -- 4.46E-11 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 7.45E-03 -- 7.45E-03

4,4'-DDT -- 2.19E-11 -- 2.19E-11 -- -- NC -- NC

beta-BHC -- 1.94E-10 -- 1.94E-10 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC

Heptachlor -- 5.50E-11 -- 5.50E-11 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 8.12E-09 -- 8.12E-09 -- -- NC -- NC

Constituent Total 5.39E-07 5.39E-07 2.72E-01 2.72E-01

Exposure Point Total 5.39E-07 2.72E-01
Exposure Medium Total 5.39E-07 2.72E-01

Medium Total 1.21E-06 4.78E-01
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Page 3 of 3RAGS PART D TABLE 9.29MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater S - SA-S-2 Arsenic 1.49E-09 -- 9.83E-10 2.47E-09 Skin, Vascular 2.32E-04 -- 1.53E-04 3.84E-04

Manganese NC -- NC NC Nervous System 1.06E-04 -- 1.75E-03 1.86E-03

Constituent Total 1.49E-09 9.83E-10 2.47E-09 3.38E-04 1.90E-03 2.24E-03

Exposure Point Total 2.47E-09 2.24E-03

Exposure Medium Total 2.47E-09 2.24E-03

Medium Total 2.47E-09 2.24E-03

Receptor Total 1.21E-06 Receptor HI Total  4.80E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal Adrenal HI= 1.64E-05  

HI - Hazard Index. Body weight Body weight HI= 8.14E-06

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental Developmental HI= 8.98E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye Eye HI= 2.03E-01

Immune Immune HI= 2.08E-01

Kidney Kidney HI= 6.84E-02

Liver Liver HI= 6.54E-02

Nails Nails HI= 1.97E-01

Nasal Nasal HI= 7.45E-03

Nervous system Nervous system HI= 1.92E-01

Reproductive Reproductive HI= 6.23E-05

Skin Skin HI= 3.84E-04

Vascular, Vascular, HI= 3.65E-03
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Page 1 of 3RAGS PART D TABLE 9.29RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site S Benzene 3.61E-09 -- 0.00E+00 3.61E-09 Immune 6.29E-04 -- 0.00E+00 6.29E-04

Chlorobenzene NC -- NC NC Liver 3.10E-03 -- 0.00E+00 3.10E-03

Dichloromethane 1.30E-09 -- 0.00E+00 1.30E-09 Liver 2.01E-04 -- 0.00E+00 2.01E-04

Ethylbenzene NC -- NC NC Kidney, Liver 3.38E-04 -- 0.00E+00 3.38E-04

Tetrachloroethene 6.50E-08 -- 0.00E+00 6.50E-08 Liver, Body weight 8.43E-05 -- 0.00E+00 8.43E-05

Toluene NC -- NC NC Kidney 2.08E-03 -- 0.00E+00 2.08E-03

Trichloroethene 6.45E-09 -- 0.00E+00 6.45E-09 -- NC -- NC NC

Xylenes, Total NC -- NC NC Nervous system 5.28E-03 -- 0.00E+00 5.28E-03

1,2,4-Trichlorobenzene NC -- NC NC Adrenal 1.86E-04 -- 5.58E-05 2.42E-04

1,4-Dichlorobenzene 7.97E-09 -- 2.39E-09 1.04E-08 Liver 1.48E-03 -- 4.43E-04 1.92E-03

2,4,6-Trichlorophenol 6.66E-10 -- 2.00E-10 8.65E-10 Reproductive 4.24E-04 -- 1.27E-04 5.51E-04

Benzo(a)anthracene 1.25E-08 -- 1.68E-08 2.93E-08 -- NC -- NC NC

Benzo(a)pyrene 8.44E-08 -- 1.13E-07 1.98E-07 -- NC -- NC NC

Benzo(b)fluoranthene 1.03E-08 -- 1.39E-08 2.42E-08 -- NC -- NC NC

bis(2-Ethylhexyl)phthalate 1.20E-08 -- 3.61E-09 1.57E-08 Liver 3.01E-04 -- 9.04E-05 3.92E-04

Dibenzo(a,h)anthracene 2.81E-08 -- 3.78E-08 6.59E-08 -- NC -- NC NC

Naphthalene NC -- NC NC Body weight 1.94E-05 -- 2.61E-05 4.55E-05

4,4'-DDT 4.01E-08 -- 3.61E-09 4.38E-08 Liver 1.65E-02 -- 1.49E-03 1.80E-02

Aldrin 2.38E-08 -- 7.15E-09 3.10E-08 Liver 3.27E-03 -- 9.82E-04 4.25E-03

beta-BHC 3.45E-07 -- 1.04E-07 4.49E-07 Kidney, Liver 4.48E-03 -- 1.34E-03 5.82E-03

delta-BHC NC -- NC NC Kidney, Liver 1.27E-04 -- 3.82E-05 1.66E-04

Dieldrin 4.49E-08 -- 1.35E-08 5.83E-08 Nervous System 1.96E-03 -- 5.89E-04 2.55E-03

gamma-BHC (Lindane) 7.20E-08 -- 8.64E-09 8.06E-08 Kidney, Liver 1.29E-03 -- 1.55E-04 1.45E-03

Heptachlor 4.98E-08 -- 1.49E-08 6.48E-08 Liver 5.17E-04 -- 1.55E-04 6.72E-04

Pentachlorophenol 4.04E-07 -- 1.21E-07 5.25E-07 Kidney, Liver 7.85E-03 -- 2.35E-03 1.02E-02

PCBs, Total 1.24E-05 -- 6.25E-06 1.86E-05 Eye, Nails, Immune 7.21E+00 -- 3.65E+00 1.09E+01

Dioxin TEQ-HH 1.52E-05 -- 2.74E-06 1.79E-05 Immune 3.55E-01 -- 6.38E-02 4.18E-01

Chromium NC -- NC NC None reported 5.03E-03 -- 2.01E-03 7.05E-03

Constituent Total 2.88E-05 9.45E-06 3.82E-05 7.62E+00 3.72E+00 1.13E+01

Exposure Point Total 3.82E-05 1.13E+01

Exposure Medium Total 3.82E-05 1.13E+01
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Page 2 of 3RAGS PART D TABLE 9.29RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site S Benzene -- 2.31E-07 -- 2.31E-07 Immune -- 3.62E-02 -- 3.62E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.92E-01 -- 2.92E-01

Dichloromethane -- 6.63E-08 -- 6.63E-08 Vascular, Nervous system -- 2.47E-02 -- 2.47E-02

Ethylbenzene -- NC -- NC Developmental -- 9.27E-03 -- 9.27E-03

Tetrachloroethene -- 5.77E-07 -- 5.77E-07 Kidney, Liver -- 1.92E-01 -- 1.92E-01

Toluene -- NC -- NC Nervous system -- 1.24E-01 -- 1.24E-01

Trichloroethene -- 7.77E-07 -- 7.77E-07 Nervous system, Eye -- 4.53E-02 -- 4.53E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.87E+00 -- 1.87E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.94E-02 -- 2.94E-02

1,4-Dichlorobenzene -- 2.69E-06 -- 2.69E-06 Liver -- 1.37E-02 -- 1.37E-02

2,4,6-Trichlorophenol -- 2.39E-12 -- 2.39E-12 -- -- NC -- NC

Benzo(a)anthracene -- 6.61E-11 -- 6.61E-11 -- -- NC -- NC

Benzo(a)pyrene -- 4.46E-10 -- 4.46E-10 -- -- NC -- NC

Benzo(b)fluoranthene -- 5.46E-11 -- 5.46E-11 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.49E-10 -- 1.49E-10 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 4.60E-02 -- 4.60E-02

4,4'-DDT -- 1.46E-10 -- 1.46E-10 -- -- NC -- NC

beta-BHC -- 1.29E-09 -- 1.29E-09 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC

Heptachlor -- 1.83E-10 -- 1.83E-10 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 5.41E-08 -- 5.41E-08 -- -- NC -- NC

Constituent Total 4.40E-06 4.40E-06 2.68E+00 2.68E+00

Exposure Point Total 4.40E-06 2.68E+00
Exposure Medium Total 4.40E-06 2.68E+00

Medium Total 4.26E-05 1.40E+01
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Page 3 of 3RAGS PART D TABLE 9.29RME

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE S, WELL SA-S-2

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater S - SA-S-2 Arsenic 2.98E-09 -- 1.97E-09 4.94E-09 Skin, Vascular 4.63E-04 -- 3.06E-04 7.69E-04

Manganese NC -- NC NC Nervous System 2.12E-04 -- 3.50E-03 3.71E-03

Constituent Total 2.98E-09 1.97E-09 4.94E-09 6.75E-04 3.80E-03 4.48E-03

Exposure Point Total 4.94E-09 4.48E-03

Exposure Medium Total 4.94E-09 4.48E-03

Medium Total 4.94E-09 4.48E-03

Receptor Total 4.26E-05 Receptor HI Total  1.40E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 2.42E-04  

HI - Hazard Index. Body weight HI= 1.30E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 9.27E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.09E+01

Immune HI= 1.13E+01

Kidney HI= 5.34E-01

Liver HI= 5.44E-01

Nails HI= 1.09E+01

Nasal HI= 4.60E-02

Nervous system HI= 2.07E+00

Reproductive HI= 5.51E-04

Skin HI= 7.69E-04

Vascular, HI= 2.55E-02
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Page 1 of 2RAGS PART D TABLE 9.30MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 2.63E-15 -- 2.18E-08 2.18E-08 Liver 1.36E-04 -- 3.68E-05 1.73E-04

Pentachlorophenol 1.90E-18 -- 2.09E-09 2.09E-09 Kidney, Liver 2.91E-06 -- 7.85E-07 3.69E-06

PCBs, Total 1.12E-15 -- 7.78E-08 7.78E-08 Eye, Nails, Immune 8.50E-03 -- 3.87E-03 1.24E-02

Dioxin TEQ-HH 9.20E-10 -- 1.77E-06 1.77E-06 Developmental 6.47E-02 -- 1.05E-02 7.52E-02

Constituent Total 9.20E-10 1.87E-06 1.87E-06 7.34E-02 1.44E-02 8.78E-02

Exposure Point Total 1.87E-06 8.78E-02
Exposure Medium Total 1.87E-06 8.78E-02

Ambient Air Site O Benzene -- 1.57E-07 -- 1.57E-07 Immune -- 6.74E-03 -- 6.74E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.26E-03 -- 5.26E-03

Ethylbenzene -- NC -- NC Developmental -- 7.35E-04 -- 7.35E-04

Tetrachloroethene -- 1.40E-08 -- 1.40E-08 Kidney, Liver -- 4.25E-04 -- 4.25E-04

Toluene -- NC -- NC Nervous system -- 2.52E-05 -- 2.52E-05

Xylenes, Total -- NC -- NC Nervous system -- 3.45E-02 -- 3.45E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.67E-04 -- 7.67E-04

1,4-Dichlorobenzene -- 2.66E-08 -- 2.66E-08 Liver -- 1.85E-05 -- 1.85E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 4.99E-04 -- 4.99E-04

Dieldrin -- 7.47E-14 -- 7.47E-14 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.79E-13 -- 2.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.98E-06 -- 1.98E-06 -- -- NC -- NC

Constituent Total 2.18E-06 2.18E-06 4.90E-02 4.90E-02

Exposure Point Total 2.18E-06 4.90E-02
Exposure Medium Total 2.18E-06 4.90E-02

Medium Total 4.05E-06 1.37E-01
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Page 2 of 2RAGS PART D TABLE 9.30MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - AA-CLAY-2-22 1,1,1-Trichloroethane -- NC -- NC Liver -- 1.79E-04 -- 1.79E-04

1,1,2-Trichloroethane -- 3.20E-09 -- 3.20E-09 -- -- NC -- NC

1,1-Dichloroethane -- 3.73E-08 -- 3.73E-08 Kidney -- 2.92E-04 -- 2.92E-04

1,1-Dichloroethylene -- NC -- NC Liver -- 7.18E-04 -- 7.18E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 5.61E-03 -- 5.61E-03

Benzene -- 6.97E-07 -- 6.97E-07 Immune -- 2.98E-02 -- 2.98E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.35E-04 -- 6.35E-04

Chloroform -- 2.45E-08 -- 2.45E-08 Gastrointestinal, Kidney, Developmental -- 2.26E-05 -- 2.26E-05

Dichloromethane -- 1.91E-10 -- 1.91E-10 Vascular, Nervous system -- 6.46E-06 -- 6.46E-06

Ethylbenzene -- NC -- NC Developmental -- 2.75E-05 -- 2.75E-05

Toluene -- NC -- NC Nervous system -- 1.14E-04 -- 1.14E-04

Trichloroethene -- 4.91E-09 -- 4.91E-09 Nervous system, Eye -- 2.60E-05 -- 2.60E-05

Vinyl chloride -- 3.02E-08 -- 3.02E-08 Liver -- 4.37E-04 -- 4.37E-04

1,2-Dichlorobenzene -- NC -- NC Body weight -- 3.68E-05 -- 3.68E-05

1,4-Dichlorobenzene -- 1.39E-08 -- 1.39E-08 Liver -- 9.70E-06 -- 9.70E-06

2-Methylnaphthalene -- NC -- NC Nasal -- 1.82E-05 -- 1.82E-05

Constituent Total 8.12E-07 8.12E-07 3.80E-02 3.80E-02

Exposure Point Total 8.12E-07 3.80E-02

Exposure Medium Total 8.12E-07 3.80E-02

Medium Total 8.12E-07 3.80E-02

Receptor Total 4.87E-06 Receptor HI Total  1.75E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 3.68E-05  

HI - Hazard Index. Developmental HI= 7.60E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 1.24E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 2.26E-05

Immune HI= 4.90E-02

Kidney HI= 7.41E-03

Liver HI= 1.35E-02

Nails HI= 1.24E-02

Nasal HI= 5.18E-04

Nervous system HI= 3.47E-02

Respiratory HI= 5.61E-03

Vascular HI= 6.46E-06
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Page 1 of 2RAGS PART D TABLE 9.30RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 3.37E-14 -- 7.79E-08 7.79E-08 Liver 5.46E-04 -- 7.37E-05 6.19E-04

Pentachlorophenol 9.79E-17 -- 3.02E-08 3.02E-08 Kidney, Liver 4.70E-05 -- 6.34E-06 5.33E-05

PCBs, Total 2.54E-14 -- 5.22E-07 5.22E-07 Eye, Nails, Immune 6.77E-02 -- 1.54E-02 8.31E-02

Dioxin TEQ-HH 2.52E-08 -- 1.30E-05 1.31E-05 Developmental 5.13E-01 -- 4.15E-02 5.55E-01

Constituent Total 2.52E-08 1.37E-05 1.37E-05 5.81E-01 5.70E-02 6.38E-01

Exposure Point Total 1.37E-05 6.38E-01
Exposure Medium Total 1.37E-05 6.38E-01

Ambient Air Site O Benzene -- 1.69E-06 -- 1.69E-06 Immune -- 7.22E-02 -- 7.22E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.71E-02 -- 2.71E-02

Ethylbenzene -- NC -- NC Developmental -- 7.69E-03 -- 7.69E-03

Tetrachloroethene -- 5.61E-08 -- 5.61E-08 Kidney, Liver -- 1.70E-03 -- 1.70E-03

Toluene -- NC -- NC Nervous system -- 2.85E-04 -- 2.85E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.69E-01 -- 3.69E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.70E-03 -- 4.70E-03

1,4-Dichlorobenzene -- 1.27E-07 -- 1.27E-07 Liver -- 8.84E-05 -- 8.84E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 2.33E-03 -- 2.33E-03

Dieldrin -- 1.79E-13 -- 1.79E-13 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.33E-12 -- 1.33E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 9.43E-06 -- 9.43E-06 -- -- NC -- NC

Constituent Total 1.13E-05 1.13E-05 4.85E-01 4.85E-01

Exposure Point Total 1.13E-05 4.85E-01
Exposure Medium Total 1.13E-05 4.85E-01

Medium Total 2.50E-05 1.12E+00
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Page 2 of 2RAGS PART D TABLE 9.30RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL AA-CLAY-2-22

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - AA-CLAY-2-22 1,1,1-Trichloroethane -- NC -- NC Liver -- 4.30E-04 -- 4.30E-04

1,1,2-Trichloroethane -- 7.67E-09 -- 7.67E-09 -- -- NC -- NC

1,1-Dichloroethane -- 8.95E-08 -- 8.95E-08 Kidney -- 7.00E-04 -- 7.00E-04

1,1-Dichloroethylene -- NC -- NC Liver -- 1.72E-03 -- 1.72E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 1.35E-02 -- 1.35E-02

Benzene -- 1.67E-06 -- 1.67E-06 Immune -- 7.16E-02 -- 7.16E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.52E-03 -- 1.52E-03

Chloroform -- 5.88E-08 -- 5.88E-08 Gastrointestinal, Kidney, Developmental -- 5.42E-05 -- 5.42E-05

Dichloromethane -- 4.58E-10 -- 4.58E-10 Vascular, Nervous system -- 1.55E-05 -- 1.55E-05

Ethylbenzene -- NC -- NC Developmental -- 6.59E-05 -- 6.59E-05

Toluene -- NC -- NC Nervous system -- 2.74E-04 -- 2.74E-04

Trichloroethene -- 1.18E-08 -- 1.18E-08 Nervous system, Eye -- 6.24E-05 -- 6.24E-05

Vinyl chloride -- 7.26E-08 -- 7.26E-08 Liver -- 1.05E-03 -- 1.05E-03

1,2-Dichlorobenzene -- NC -- NC Body weight -- 8.83E-05 -- 8.83E-05

1,4-Dichlorobenzene -- 3.35E-08 -- 3.35E-08 Liver -- 2.33E-05 -- 2.33E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 4.38E-05 -- 4.38E-05

Constituent Total 1.95E-06 1.95E-06 9.12E-02 9.12E-02

Exposure Point Total 1.95E-06 9.12E-02

Exposure Medium Total 1.95E-06 9.12E-02

Medium Total 1.95E-06 9.12E-02

Receptor Total 2.69E-05 Receptor HI Total  1.21E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 8.83E-05  

HI - Hazard Index. Developmental HI= 5.62E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 8.32E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 5.42E-05

Immune HI= 2.27E-01

Kidney HI= 3.58E-02

Liver HI= 4.78E-02

Nails HI= 8.31E-02

Nasal HI= 2.38E-03

Nervous system HI= 3.70E-01

Respiratory HI= 1.35E-02

Vascular HI= 1.55E-05
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Page 1 of 2RAGS PART D TABLE 9.31MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - MLE: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 2.63E-15 -- 2.18E-08 2.18E-08 Liver 1.36E-04 -- 3.68E-05 1.73E-04

Pentachlorophenol 1.90E-18 -- 2.09E-09 2.09E-09 Kidney, Liver 2.91E-06 -- 7.85E-07 3.69E-06

PCBs, Total 1.12E-15 -- 7.78E-08 7.78E-08 Eye, Nails, Immune 8.50E-03 -- 3.87E-03 1.24E-02

Dioxin TEQ-HH 9.20E-10 -- 1.77E-06 1.77E-06 Developmental 6.47E-02 -- 1.05E-02 7.52E-02

Constituent Total 9.20E-10 1.87E-06 1.87E-06 7.34E-02 1.44E-02 8.78E-02

Exposure Point Total 1.87E-06 8.78E-02
Exposure Medium Total 1.87E-06 8.78E-02

Ambient Air Site O Benzene -- 1.57E-07 -- 1.57E-07 Immune -- 6.74E-03 -- 6.74E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.26E-03 -- 5.26E-03

Ethylbenzene -- NC -- NC Developmental -- 7.35E-04 -- 7.35E-04

Tetrachloroethene -- 1.40E-08 -- 1.40E-08 Kidney, Liver -- 4.25E-04 -- 4.25E-04

Toluene -- NC -- NC Nervous system -- 2.52E-05 -- 2.52E-05

Xylenes, Total -- NC -- NC Nervous system -- 3.45E-02 -- 3.45E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.67E-04 -- 7.67E-04

1,4-Dichlorobenzene -- 2.66E-08 -- 2.66E-08 Liver -- 1.85E-05 -- 1.85E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 4.99E-04 -- 4.99E-04

Dieldrin -- 7.47E-14 -- 7.47E-14 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.79E-13 -- 2.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.98E-06 -- 1.98E-06 -- -- NC -- NC

Constituent Total 2.18E-06 2.18E-06 4.90E-02 4.90E-02

Exposure Point Total 2.18E-06 4.90E-02
Exposure Medium Total 2.18E-06 4.90E-02

Medium Total 4.05E-06 1.37E-01
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Page 2 of 2RAGS PART D TABLE 9.31MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - MLE: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - GM-19A Benzene -- 8.34E-11 -- 8.34E-11 Immune -- 3.57E-06 -- 3.57E-06

Tetrachloroethene -- 4.55E-09 -- 4.55E-09 Kidney, Liver -- 1.38E-04 -- 1.38E-04

Trichloroethene -- 4.47E-10 -- 4.47E-10 Nervous system, Eye -- 2.37E-06 -- 2.37E-06

Constituent Total 5.08E-09 5.08E-09 1.44E-04 1.44E-04

Exposure Point Total 5.08E-09 1.44E-04

Exposure Medium Total 5.08E-09 1.44E-04

Medium Total 5.08E-09 1.44E-04

Receptor Total 4.06E-06 Receptor HI Total  1.37E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 7.59E-02  

HI - Hazard Index. Eye HI= 1.24E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.91E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 6.59E-03

Liver HI= 6.02E-03

Nails HI= 1.24E-02

Nasal HI= 4.99E-04

Nervous system HI= 3.46E-02
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Page 1 of 2RAGS PART D TABLE 9.31RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - RME: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 3.37E-14 -- 7.79E-08 7.79E-08 Liver 5.46E-04 -- 7.37E-05 6.19E-04

Pentachlorophenol 9.79E-17 -- 3.02E-08 3.02E-08 Kidney, Liver 4.70E-05 -- 6.34E-06 5.33E-05

PCBs, Total 2.54E-14 -- 5.22E-07 5.22E-07 Eye, Nails, Immune 6.77E-02 -- 1.54E-02 8.31E-02

Dioxin TEQ-HH 2.52E-08 -- 1.30E-05 1.31E-05 Developmental 5.13E-01 -- 4.15E-02 5.55E-01

Constituent Total 2.52E-08 1.37E-05 1.37E-05 5.81E-01 5.70E-02 6.38E-01

Exposure Point Total 1.37E-05 6.38E-01
Exposure Medium Total 1.37E-05 6.38E-01

Ambient Air Site O Benzene -- 1.69E-06 -- 1.69E-06 Immune -- 7.22E-02 -- 7.22E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.71E-02 -- 2.71E-02

Ethylbenzene -- NC -- NC Developmental -- 7.69E-03 -- 7.69E-03

Tetrachloroethene -- 5.61E-08 -- 5.61E-08 Kidney, Liver -- 1.70E-03 -- 1.70E-03

Toluene -- NC -- NC Nervous system -- 2.85E-04 -- 2.85E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.69E-01 -- 3.69E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.70E-03 -- 4.70E-03

1,4-Dichlorobenzene -- 1.27E-07 -- 1.27E-07 Liver -- 8.84E-05 -- 8.84E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 2.33E-03 -- 2.33E-03

Dieldrin -- 1.79E-13 -- 1.79E-13 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.33E-12 -- 1.33E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 9.43E-06 -- 9.43E-06 -- -- NC -- NC

Constituent Total 1.13E-05 1.13E-05 4.85E-01 4.85E-01

Exposure Point Total 1.13E-05 4.85E-01
Exposure Medium Total 1.13E-05 4.85E-01

Medium Total 2.50E-05 1.12E+00
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Page 2 of 2RAGS PART D TABLE 9.31RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - RME: SITE O, WELL GM-19A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - GM-19A Benzene -- 2.00E-10 -- 2.00E-10 Immune -- 8.56E-06 -- 8.56E-06

Tetrachloroethene -- 1.09E-08 -- 1.09E-08 Kidney, Liver -- 3.31E-04 -- 3.31E-04

Trichloroethene -- 1.07E-09 -- 1.07E-09 Nervous system, Eye -- 5.69E-06 -- 5.69E-06

Constituent Total 1.22E-08 1.22E-08 3.45E-04 3.45E-04

Exposure Point Total 1.22E-08 3.45E-04

Exposure Medium Total 1.22E-08 3.45E-04

Medium Total 1.22E-08 3.45E-04

Receptor Total 2.50E-05 Receptor HI Total  1.12E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 5.62E-01  

HI - Hazard Index. Eye HI= 8.31E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.55E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.39E-02

Liver HI= 2.99E-02

Nails HI= 8.31E-02

Nasal HI= 2.33E-03

Nervous system HI= 3.69E-01
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Page 1 of 2RAGS PART D TABLE 9.32MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 2.63E-15 -- 2.18E-08 2.18E-08 Liver 1.36E-04 -- 3.68E-05 1.73E-04

Pentachlorophenol 1.90E-18 -- 2.09E-09 2.09E-09 Kidney, Liver 2.91E-06 -- 7.85E-07 3.69E-06

PCBs, Total 1.12E-15 -- 7.78E-08 7.78E-08 Eye, Nails, Immune 8.50E-03 -- 3.87E-03 1.24E-02

Dioxin TEQ-HH 9.20E-10 -- 1.77E-06 1.77E-06 Developmental 6.47E-02 -- 1.05E-02 7.52E-02

Constituent Total 9.20E-10 1.87E-06 1.87E-06 7.34E-02 1.44E-02 8.78E-02

Exposure Point Total 1.87E-06 8.78E-02
Exposure Medium Total 1.87E-06 8.78E-02

Ambient Air Site O Benzene -- 1.57E-07 -- 1.57E-07 Immune -- 6.74E-03 -- 6.74E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.26E-03 -- 5.26E-03

Ethylbenzene -- NC -- NC Developmental -- 7.35E-04 -- 7.35E-04

Tetrachloroethene -- 1.40E-08 -- 1.40E-08 Kidney, Liver -- 4.25E-04 -- 4.25E-04

Toluene -- NC -- NC Nervous system -- 2.52E-05 -- 2.52E-05

Xylenes, Total -- NC -- NC Nervous system -- 3.45E-02 -- 3.45E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.67E-04 -- 7.67E-04

1,4-Dichlorobenzene -- 2.66E-08 -- 2.66E-08 Liver -- 1.85E-05 -- 1.85E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 4.99E-04 -- 4.99E-04

Dieldrin -- 7.47E-14 -- 7.47E-14 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.79E-13 -- 2.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.98E-06 -- 1.98E-06 -- -- NC -- NC

Constituent Total 2.18E-06 2.18E-06 4.90E-02 4.90E-02

Exposure Point Total 2.18E-06 4.90E-02
Exposure Medium Total 2.18E-06 4.90E-02

Medium Total 4.05E-06 1.37E-01
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Page 2 of 2RAGS PART D TABLE 9.32MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA2-MW-4-S Benzene -- 5.37E-08 -- 5.37E-08 Immune -- 2.30E-03 -- 2.30E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.60E-03 -- 1.60E-03

Chloroethane -- NC -- NC Developmental -- 6.26E-06 -- 6.26E-06

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 5.37E-08 5.37E-08 3.91E-03 3.91E-03

Exposure Point Total 5.37E-08 3.91E-03

Exposure Medium Total 5.37E-08 3.91E-03

Medium Total 5.37E-08 3.91E-03

Receptor Total 4.11E-06 Receptor HI Total  1.41E-01

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 7.59E-02

HI - Hazard Index. Eye HI= 1.24E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.14E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 8.06E-03

Liver HI= 7.49E-03

Nails HI= 1.24E-02

Nasal HI= 4.99E-04

Nervous system HI= 3.46E-02
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Page 1 of 2RAGS PART D TABLE 9.32RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 3.37E-14 -- 7.79E-08 7.79E-08 Liver 5.46E-04 -- 7.37E-05 6.19E-04

Pentachlorophenol 9.79E-17 -- 3.02E-08 3.02E-08 Kidney, Liver 4.70E-05 -- 6.34E-06 5.33E-05

PCBs, Total 2.54E-14 -- 5.22E-07 5.22E-07 Eye, Nails, Immune 6.77E-02 -- 1.54E-02 8.31E-02

Dioxin TEQ-HH 2.52E-08 -- 1.30E-05 1.31E-05 Developmental 5.13E-01 -- 4.15E-02 5.55E-01

Constituent Total 2.52E-08 1.37E-05 1.37E-05 5.81E-01 5.70E-02 6.38E-01

Exposure Point Total 1.37E-05 6.38E-01
Exposure Medium Total 1.37E-05 6.38E-01

Ambient Air Site O Benzene -- 1.69E-06 -- 1.69E-06 Immune -- 7.22E-02 -- 7.22E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.71E-02 -- 2.71E-02

Ethylbenzene -- NC -- NC Developmental -- 7.69E-03 -- 7.69E-03

Tetrachloroethene -- 5.61E-08 -- 5.61E-08 Kidney, Liver -- 1.70E-03 -- 1.70E-03

Toluene -- NC -- NC Nervous system -- 2.85E-04 -- 2.85E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.69E-01 -- 3.69E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.70E-03 -- 4.70E-03

1,4-Dichlorobenzene -- 1.27E-07 -- 1.27E-07 Liver -- 8.84E-05 -- 8.84E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 2.33E-03 -- 2.33E-03

Dieldrin -- 1.79E-13 -- 1.79E-13 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.33E-12 -- 1.33E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 9.43E-06 -- 9.43E-06 -- -- NC -- NC

Constituent Total 1.13E-05 1.13E-05 4.85E-01 4.85E-01

Exposure Point Total 1.13E-05 4.85E-01
Exposure Medium Total 1.13E-05 4.85E-01

Medium Total 2.50E-05 1.12E+00
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Page 2 of 2RAGS PART D TABLE 9.32RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL SA2-MW-4-S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA2-MW-4-S Benzene -- 1.29E-07 -- 1.29E-07 Immune -- 5.51E-03 -- 5.51E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.85E-03 -- 3.85E-03

Chloroethane -- NC -- NC Developmental -- 1.50E-05 -- 1.50E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 1.29E-07 1.29E-07 9.38E-03 9.38E-03

Exposure Point Total 1.29E-07 9.38E-03

Exposure Medium Total 1.29E-07 9.38E-03

Medium Total 1.29E-07 9.38E-03

Receptor Total 2.51E-05 Receptor HI Total  1.13E+00

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 5.62E-01

HI - Hazard Index. Eye HI= 8.31E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.61E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.74E-02

Liver HI= 3.34E-02

Nails HI= 8.31E-02

Nasal HI= 2.33E-03

Nervous system HI= 3.69E-01
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Page 1 of 2RAGS PART D TABLE 9.33MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 2.63E-15 -- 2.18E-08 2.18E-08 Liver 1.36E-04 -- 3.68E-05 1.73E-04

Pentachlorophenol 1.90E-18 -- 2.09E-09 2.09E-09 Kidney, Liver 2.91E-06 -- 7.85E-07 3.69E-06

PCBs, Total 1.12E-15 -- 7.78E-08 7.78E-08 Eye, Nails, Immune 8.50E-03 -- 3.87E-03 1.24E-02

Dioxin TEQ-HH 9.20E-10 -- 1.77E-06 1.77E-06 Developmental 6.47E-02 -- 1.05E-02 7.52E-02

Constituent Total 9.20E-10 1.87E-06 1.87E-06 7.34E-02 1.44E-02 8.78E-02

Exposure Point Total 1.87E-06 8.78E-02
Exposure Medium Total 1.87E-06 8.78E-02

Ambient Air Site O Benzene -- 1.57E-07 -- 1.57E-07 Immune -- 6.74E-03 -- 6.74E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.26E-03 -- 5.26E-03

Ethylbenzene -- NC -- NC Developmental -- 7.35E-04 -- 7.35E-04

Tetrachloroethene -- 1.40E-08 -- 1.40E-08 Kidney, Liver -- 4.25E-04 -- 4.25E-04

Toluene -- NC -- NC Nervous system -- 2.52E-05 -- 2.52E-05

Xylenes, Total -- NC -- NC Nervous system -- 3.45E-02 -- 3.45E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.67E-04 -- 7.67E-04

1,4-Dichlorobenzene -- 2.66E-08 -- 2.66E-08 Liver -- 1.85E-05 -- 1.85E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 4.99E-04 -- 4.99E-04

Dieldrin -- 7.47E-14 -- 7.47E-14 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.79E-13 -- 2.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.98E-06 -- 1.98E-06 -- -- NC -- NC

Constituent Total 2.18E-06 2.18E-06 4.90E-02 4.90E-02

Exposure Point Total 2.18E-06 4.90E-02
Exposure Medium Total 2.18E-06 4.90E-02

Medium Total 4.05E-06 1.37E-01

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Trespassing Teenager\MLE teen total.xlsO - SA-O-3
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 2 of 2RAGS PART D TABLE 9.33MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA-O-3 Benzene -- 1.27E-10 -- 1.27E-10 Immune -- 5.43E-06 -- 5.43E-06

Tetrachloroethene -- 1.28E-09 -- 1.28E-09 Kidney, Liver -- 3.88E-05 -- 3.88E-05

Trichloroethene -- 2.44E-10 -- 2.44E-10 Nervous system, Eye -- 1.29E-06 -- 1.29E-06

Constituent Total 1.65E-09 1.65E-09 4.55E-05 4.55E-05

Exposure Point Total 1.65E-09 4.55E-05

Exposure Medium Total 1.65E-09 4.55E-05

Medium Total 1.65E-09 4.55E-05

Receptor Total 4.06E-06 Receptor HI Total  1.37E-01

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 7.59E-02

HI - Hazard Index. Eye HI= 1.24E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.91E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 6.50E-03

Liver HI= 5.92E-03

Nails HI= 1.24E-02

Nasal HI= 4.99E-04

Nervous system HI= 3.46E-02
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Page 1 of 2RAGS PART D TABLE 9.33RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dieldrin 3.37E-14 -- 7.79E-08 7.79E-08 Liver 5.46E-04 -- 7.37E-05 6.19E-04

Pentachlorophenol 9.79E-17 -- 3.02E-08 3.02E-08 Kidney, Liver 4.70E-05 -- 6.34E-06 5.33E-05

PCBs, Total 2.54E-14 -- 5.22E-07 5.22E-07 Eye, Nails, Immune 6.77E-02 -- 1.54E-02 8.31E-02

Dioxin TEQ-HH 2.52E-08 -- 1.30E-05 1.31E-05 Developmental 5.13E-01 -- 4.15E-02 5.55E-01

Constituent Total 2.52E-08 1.37E-05 1.37E-05 5.81E-01 5.70E-02 6.38E-01

Exposure Point Total 1.37E-05 6.38E-01
Exposure Medium Total 1.37E-05 6.38E-01

Ambient Air Site O Benzene -- 1.69E-06 -- 1.69E-06 Immune -- 7.22E-02 -- 7.22E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.71E-02 -- 2.71E-02

Ethylbenzene -- NC -- NC Developmental -- 7.69E-03 -- 7.69E-03

Tetrachloroethene -- 5.61E-08 -- 5.61E-08 Kidney, Liver -- 1.70E-03 -- 1.70E-03

Toluene -- NC -- NC Nervous system -- 2.85E-04 -- 2.85E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.69E-01 -- 3.69E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.70E-03 -- 4.70E-03

1,4-Dichlorobenzene -- 1.27E-07 -- 1.27E-07 Liver -- 8.84E-05 -- 8.84E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 2.33E-03 -- 2.33E-03

Dieldrin -- 1.79E-13 -- 1.79E-13 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.33E-12 -- 1.33E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 9.43E-06 -- 9.43E-06 -- -- NC -- NC

Constituent Total 1.13E-05 1.13E-05 4.85E-01 4.85E-01

Exposure Point Total 1.13E-05 4.85E-01
Exposure Medium Total 1.13E-05 4.85E-01

Medium Total 2.50E-05 1.12E+00
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Page 2 of 2RAGS PART D TABLE 9.33RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O, WELL SA-O-3

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air O - SA-O-3 Benzene -- 3.05E-10 -- 3.05E-10 Immune -- 1.30E-05 -- 1.30E-05

Tetrachloroethene -- 3.07E-09 -- 3.07E-09 Kidney, Liver -- 9.31E-05 -- 9.31E-05

Trichloroethene -- 5.86E-10 -- 5.86E-10 Nervous system, Eye -- 3.11E-06 -- 3.11E-06

Constituent Total 3.96E-09 3.96E-09 1.09E-04 1.09E-04

Exposure Point Total 3.96E-09 1.09E-04

Exposure Medium Total 3.96E-09 1.09E-04

Medium Total 3.96E-09 1.09E-04

Receptor Total 2.50E-05 Receptor HI Total  1.12E+00

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 5.62E-01

HI - Hazard Index. Eye HI= 8.31E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.55E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 3.37E-02

Liver HI= 2.97E-02

Nails HI= 8.31E-02

Nasal HI= 2.33E-03

Nervous system HI= 3.69E-01
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Page 1 of 2RAGS PART D TABLE 9.34MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North Pentachlorophenol 1.02E-16 -- 1.12E-07 1.12E-07 Kidney, Liver 1.56E-04 -- 4.23E-05 1.99E-04

PCBs, Total 1.47E-13 -- 1.02E-05 1.02E-05 Eye, Nails, Immune 1.12E+00 -- 5.08E-01 1.62E+00

Dioxin TEQ-HH 1.39E-08 -- 2.67E-05 2.67E-05 Developmental 9.75E-01 -- 1.58E-01 1.13E+00

Mercury NC -- NC NC Immune 7.71E-03 -- 2.97E-04 8.01E-03

Constituent Total 1.39E-08 3.70E-05 3.70E-05 2.10E+00 6.66E-01 2.76E+00

Exposure Point Total 3.70E-05 2.76E+00
Exposure Medium Total 3.70E-05 2.76E+00

Ambient Air Site O North Benzene -- 5.01E-08 -- 5.01E-08 Immune -- 2.14E-03 -- 2.14E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.90E-03 -- 5.90E-03

Dichloromethane -- 1.27E-08 -- 1.27E-08 Vascular, Nervous system -- 4.29E-04 -- 4.29E-04

Ethylbenzene -- NC -- NC Developmental -- 4.86E-04 -- 4.86E-04

Tetrachloroethene -- 1.00E-08 -- 1.00E-08 Kidney, Liver -- 3.04E-04 -- 3.04E-04

Xylenes, Total -- NC -- NC Nervous system -- 2.50E-02 -- 2.50E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 9.94E-03 -- 9.94E-03

1,2-Dichlorobenzene -- NC -- NC Body weight -- 6.46E-04 -- 6.46E-04

1,4-Dichlorobenzene -- 1.31E-07 -- 1.31E-07 Liver -- 9.11E-05 -- 9.11E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 3.07E-03 -- 3.07E-03

bis(2-Chloroethyl)ether -- 5.01E-08 -- 5.01E-08 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 9.07E-04 -- 9.07E-04

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.01E-03 -- 1.01E-03

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 2.59E-11 -- 2.59E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 2.12E-05 -- 2.12E-05 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 8.28E-08 -- 8.28E-08

Constituent Total 2.14E-05 2.14E-05 5.00E-02 5.00E-02

Exposure Point Total 2.14E-05 5.00E-02
Exposure Medium Total 2.14E-05 5.00E-02

Medium Total 5.84E-05 2.81E+00
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Page 2 of 2RAGS PART D TABLE 9.34MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air O North- LEACH-0-1 Benzene -- 1.10E-08 -- 1.10E-08 Immune -- 4.70E-04 -- 4.70E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.42E-04 -- 2.42E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.61E-04 -- 1.61E-04

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.29E-06 -- 3.29E-06

Constituent Total 1.10E-08 1.10E-08 8.76E-04 8.76E-04

Exposure Point Total 1.10E-08 8.76E-04

Exposure Medium Total 1.10E-08 8.76E-04

Medium Total 1.10E-08 8.76E-04

Receptor Total 5.85E-05 Receptor HI Total  2.82E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.02E-03

HI - Hazard Index. Body weight HI= 6.46E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.13E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.62E+00

Hematological HI= 1.02E-03

Immune HI= 1.63E+00

Kidney HI= 1.76E-02

Liver HI= 7.75E-03

Nails HI= 1.62E+00

Nasal HI= 4.14E-03

Nervous system HI= 2.55E-02

Vascular HI= 4.29E-04
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Page 1 of 2RAGS PART D TABLE 9.34RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North Pentachlorophenol 5.05E-15 -- 1.56E-06 1.56E-06 Kidney, Liver 2.42E-03 -- 3.27E-04 2.75E-03

PCBs, Total 1.67E-12 -- 3.44E-05 3.44E-05 Eye, Nails, Immune 4.46E+00 -- 1.02E+00 5.48E+00

Dioxin TEQ-HH 1.92E-07 -- 9.92E-05 9.94E-05 Developmental 3.90E+00 -- 3.16E-01 4.22E+00

Mercury NC -- NC NC Immune 9.09E-02 -- 1.75E-03 9.27E-02

Constituent Total 1.92E-07 1.35E-04 1.35E-04 8.45E+00 1.33E+00 9.79E+00

Exposure Point Total 1.35E-04 9.79E+00
Exposure Medium Total 1.35E-04 9.79E+00

Ambient Air Site O North Benzene -- 4.08E-07 -- 4.08E-07 Immune -- 1.75E-02 -- 1.75E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.98E-02 -- 3.98E-02

Dichloromethane -- 9.24E-08 -- 9.24E-08 Vascular, Nervous system -- 3.13E-03 -- 3.13E-03

Ethylbenzene -- NC -- NC Developmental -- 3.66E-03 -- 3.66E-03

Tetrachloroethene -- 9.01E-08 -- 9.01E-08 Kidney, Liver -- 2.73E-03 -- 2.73E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.82E-01 -- 1.82E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.06E-02 -- 8.06E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 6.46E-03 -- 6.46E-03

1,4-Dichlorobenzene -- 9.08E-07 -- 9.08E-07 Liver -- 6.32E-04 -- 6.32E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 2.79E-02 -- 2.79E-02

bis(2-Chloroethyl)ether -- 1.20E-07 -- 1.20E-07 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 7.44E-03 -- 7.44E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 2.43E-03 -- 2.43E-03

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 6.22E-11 -- 6.22E-11 -- -- NC -- NC

Dioxin TEQ-HH -- 5.08E-05 -- 5.08E-05 -- -- NC -- NC

Mercury -- NC -- NC Nervous system -- 5.86E-07 -- 5.86E-07

Constituent Total 5.24E-05 5.24E-05 3.74E-01 3.74E-01

Exposure Point Total 5.24E-05 3.74E-01
Exposure Medium Total 5.24E-05 3.74E-01

Medium Total 1.88E-04 1.02E+01
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Page 2 of 2RAGS PART D TABLE 9.34RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O NORTH, WELL LEACH-0-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air O North- LEACH-0-1 Benzene -- 2.63E-08 -- 2.63E-08 Immune -- 1.13E-03 -- 1.13E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.81E-04 -- 5.81E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.86E-04 -- 3.86E-04

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 7.90E-06 -- 7.90E-06

Constituent Total 2.63E-08 2.63E-08 2.10E-03 2.10E-03

Exposure Point Total 2.63E-08 2.10E-03

Exposure Medium Total 2.63E-08 2.10E-03

Medium Total 2.63E-08 2.10E-03

Receptor Total 1.88E-04 Receptor HI Total  1.02E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 2.44E-03

HI - Hazard Index. Body weight HI= 6.46E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 4.22E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 5.48E+00

Hematological HI= 2.44E-03

Immune HI= 5.59E+00

Kidney HI= 1.29E-01

Liver HI= 4.89E-02

Nails HI= 5.48E+00

Nasal HI= 3.57E-02

Nervous system HI= 1.85E-01

Vascular HI= 3.13E-03
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Page 1 of 1

RAGS PART D TABLE 9.35MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site P Tetrachloroethene 5.55E-17 -- 1.73E-08 1.73E-08 Liver, Body weight 2.03E-05 -- 0.00E+00 2.03E-05

Benzo(a)pyrene 1.68E-15 -- 2.01E-08 2.01E-08 -- NC -- NC NC

PCBs, Total 4.92E-16 -- 3.42E-08 3.42E-08 Eye, Nails, Immune 3.74E-03 -- 1.70E-03 5.44E-03

Arsenic 1.31E-16 -- 3.84E-08 3.84E-08 Skin, Vascular 4.28E-04 -- 1.16E-04 5.44E-04

Manganese NC -- NC NC Nervous System 7.11E-04 -- 4.80E-05 7.59E-04

Vanadium NC -- NC NC Hair 3.50E-04 -- 3.63E-05 3.86E-04

Constituent Total 2.35E-15 1.10E-07 1.10E-07 5.25E-03 1.90E-03 7.15E-03

Exposure Point Total 1.10E-07 7.15E-03
Exposure Medium Total 1.10E-07 7.15E-03

Ambient Air Site P Benzene -- 2.86E-09 -- 2.86E-09 Immune -- 1.22E-04 -- 1.22E-04

Chloroform -- 3.38E-08 -- 3.38E-08 Gastrointestinal, Kidney, Developmental -- 3.11E-05 -- 3.11E-05

Hexane -- NC -- NC Nervous system -- 2.01E-03 -- 2.01E-03

Tetrachloroethene -- 4.88E-08 -- 4.88E-08 Kidney, Liver -- 1.48E-03 -- 1.48E-03

Trichloroethene -- 1.60E-10 -- 1.60E-10 Nervous system, Eye -- 8.49E-07 -- 8.49E-07

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-03 -- 1.03E-03

1,4-Dichlorobenzene -- 2.67E-08 -- 2.67E-08 Liver -- 1.86E-05 -- 1.86E-05

Benzo(a)pyrene -- 1.46E-13 -- 1.46E-13 -- -- NC -- NC

PCBs, Total -- 3.12E-13 -- 3.12E-13 -- -- NC -- NC

Arsenic -- 1.12E-11 -- 1.12E-11 Developmental, Vascular, Nervous system -- 5.51E-07 -- 5.51E-07

Manganese -- NC -- NC Nervous system -- 1.32E-05 -- 1.32E-05

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 1.12E-07 1.12E-07 4.71E-03 4.71E-03

Exposure Point Total 1.12E-07 4.71E-03
Exposure Medium Total 1.12E-07 4.71E-03

Medium Total 2.22E-07 1.19E-02

Receptor Total 2.22E-07 Receptor HI Total  1.19E-02  

Notes:

HI - Hazard Index. Body weight HI= 2.03E-05  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.11E-05

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 5.44E-03

Gastrointestinal HI= 3.11E-05

Hair HI= 3.86E-04

Immune HI= 5.56E-03

Kidney HI= 1.51E-03

Liver HI= 3.89E-05

Nails HI= 5.44E-03

Nervous System HI= 3.80E-03

Skin HI= 5.44E-04

Vascular HI= 5.44E-04

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Trespassing Teenager\MLE teen total.xlsP
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 1

RAGS PART D TABLE 9.35RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site P Tetrachloroethene 1.03E-14 -- 8.01E-07 8.01E-07 Liver, Body weight 9.43E-04 -- 0.00E+00 9.43E-04

Benzo(a)pyrene 2.18E-14 -- 8.96E-08 8.96E-08 -- NC -- NC NC

PCBs, Total 1.65E-14 -- 3.41E-07 3.41E-07 Eye, Nails, Immune 4.42E-02 -- 1.01E-02 5.42E-02

Arsenic 2.22E-15 -- 1.83E-07 1.83E-07 Skin, Vascular 2.27E-03 -- 3.07E-04 2.58E-03

Manganese NC -- NC NC Nervous System 6.49E-03 -- 2.19E-04 6.70E-03

Vanadium NC -- NC NC Hair 4.21E-03 -- 2.19E-04 4.43E-03

Constituent Total 5.08E-14 1.41E-06 1.41E-06 5.81E-02 1.08E-02 6.89E-02

Exposure Point Total 1.41E-06 6.89E-02
Exposure Medium Total 1.41E-06 6.89E-02

Ambient Air Site P Benzene -- 1.42E-08 -- 1.42E-08 Immune -- 6.08E-04 -- 6.08E-04

Chloroform -- 2.15E-07 -- 2.15E-07 Gastrointestinal, Kidney, Developmental -- 1.98E-04 -- 1.98E-04

Hexane -- NC -- NC Nervous system -- 8.98E-03 -- 8.98E-03

Tetrachloroethene -- 9.66E-07 -- 9.66E-07 Kidney, Liver -- 2.93E-02 -- 2.93E-02

Trichloroethene -- 8.22E-10 -- 8.22E-10 Nervous system, Eye -- 4.36E-06 -- 4.36E-06

Xylenes, Total -- NC -- NC Nervous system -- 8.49E-03 -- 8.49E-03

1,4-Dichlorobenzene -- 1.36E-07 -- 1.36E-07 Liver -- 9.44E-05 -- 9.44E-05

Benzo(a)pyrene -- 5.38E-13 -- 5.38E-13 -- -- NC -- NC

PCBs, Total -- 2.21E-12 -- 2.21E-12 -- -- NC -- NC

Arsenic -- 3.56E-11 -- 3.56E-11 Developmental, Vascular, Nervous system -- 1.76E-06 -- 1.76E-06

Manganese -- NC -- NC Nervous system -- 7.21E-05 -- 7.21E-05

Vanadium -- NC -- NC -- -- NC -- NC

Constituent Total 1.33E-06 1.33E-06 4.77E-02 4.77E-02

Exposure Point Total 1.33E-06 4.77E-02
Exposure Medium Total 1.33E-06 4.77E-02

Medium Total 2.75E-06 1.17E-01

Receptor Total 2.75E-06 Receptor HI Total  1.17E-01  

Notes:

HI - Hazard Index. Body weight HI= 9.43E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 1.98E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 5.42E-02

Gastrointestinal HI= 1.98E-04

Hair HI= 4.43E-03

Immune HI= 5.48E-02

Kidney HI= 2.95E-02

Liver HI= 1.04E-03

Nails HI= 5.42E-02

Nervous System HI= 2.42E-02

Skin HI= 2.58E-03

Vascular HI= 2.58E-03

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Trespassing Teenager\RME teen total.xlsP
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 2RAGS PART D TABLE 9.36MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q Central Benzo(a)anthracene 3.71E-17 -- 4.44E-09 4.44E-09 -- NC -- NC NC

Benzo(a)pyrene 3.51E-15 -- 4.20E-08 4.20E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.40E-17 -- 4.06E-09 4.06E-09 -- NC -- NC NC

PCBs, Total 8.98E-17 -- 6.24E-09 6.24E-09 Eye, Nails, Immune 6.82E-04 -- 3.11E-04 9.93E-04

Dioxin TEQ-HH 1.00E-10 -- 1.93E-07 1.93E-07 Developmental 7.06E-03 -- 1.14E-03 8.21E-03

Arsenic 1.10E-16 -- 3.24E-08 3.24E-08 Skin, Vascular 3.61E-04 -- 9.75E-05 4.59E-04

Constituent Total 1.00E-10 2.83E-07 2.83E-07 8.11E-03 1.55E-03 9.66E-03

Exposure Point Total 2.83E-07 9.66E-03
Exposure Medium Total 2.83E-07 9.66E-03

Ambient Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 3.92E-04 -- 3.92E-04

Xylenes, Total -- NC -- NC Nervous system -- 5.04E-04 -- 5.04E-04

1,4-Dichlorobenzene -- 3.12E-09 -- 3.12E-09 Liver -- 2.17E-06 -- 2.17E-06

Benzo(a)anthracene -- 1.29E-13 -- 1.29E-13 -- -- NC -- NC

Benzo(a)pyrene -- 1.22E-12 -- 1.22E-12 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.18E-13 -- 1.18E-13 -- -- NC -- NC

PCBs, Total -- 2.28E-13 -- 2.28E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 2.20E-06 -- 2.20E-06 -- -- NC -- NC

Arsenic -- 3.76E-11 -- 3.76E-11 Developmental, Vascular, Nervous system -- 1.85E-06 -- 1.85E-06

Constituent Total 2.20E-06 2.20E-06 9.00E-04 9.00E-04

Exposure Point Total 2.20E-06 9.00E-04
Exposure Medium Total 2.20E-06 9.00E-04

Medium Total 2.48E-06 1.06E-02
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Page 2 of 2RAGS PART D TABLE 9.36MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q Central - SA-Q-6 Benzene -- 4.20E-10 -- 4.20E-10 Immune -- 1.80E-05 -- 1.80E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.39E-06 -- 6.39E-06

Constituent Total 4.20E-10 4.20E-10 2.44E-05 2.44E-05

Exposure Point Total 4.20E-10 2.44E-05

Exposure Medium Total 4.20E-10 2.44E-05

Medium Total 4.20E-10 2.44E-05

Seep Water Seep Site Q Central Dioxin TEQ-HH 5.61E-09 -- 1.80E-05 1.80E-05 Developmental 2.38E-04 -- 7.63E-01 7.64E-01

Aluminum NC -- NC NC Nervous System 1.40E-04 -- 1.54E-04 2.93E-04

Arsenic 3.53E-08 -- 3.89E-08 7.42E-08 Skin, Vascular 5.00E-04 -- 5.50E-04 1.05E-03

Barium NC -- NC NC Kidney 1.73E-05 -- 2.73E-04 2.90E-04

Beryllium NC -- NC NC Gastrointestinal 6.54E-06 -- 1.03E-03 1.03E-03

Cadmium NC -- NC NC Kidney 5.05E-05 -- 1.11E-03 1.16E-03

Chromium NC -- NC NC None reported 6.53E-05 -- 5.75E-03 5.81E-03

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 8.20E-04 -- 2.26E-02 2.34E-02

Nickel NC -- NC NC Body weight 1.90E-05 -- 5.23E-04 5.42E-04

Vanadium NC -- NC NC Hair 1.00E-04 -- 4.23E-03 4.33E-03

Constituent Total 4.10E-08 1.80E-05 1.81E-05 1.96E-03 8.00E-01 8.01E-01

Exposure Point Total 1.81E-05 8.01E-01

Exposure Medium Total 1.81E-05 8.01E-01

Medium Total 1.81E-05 8.01E-01

Receptor Total 2.06E-05 Receptor HI Total  8.12E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 5.42E-04  

HI - Hazard Index. Developmental HI= 7.72E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 9.93E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 1.03E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Hair HI= 4.33E-03

Immune HI= 1.01E-03

Kidney HI= 1.85E-03

Liver HI= 4.00E-04

Nails HI= 9.93E-04

Nervous system HI= 2.42E-02

Skin HI= 1.51E-03

Vascular HI= 1.51E-03
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Page 1 of 2RAGS PART D TABLE 9.36RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q Central Benzo(a)anthracene 8.06E-16 -- 3.32E-08 3.32E-08 -- NC -- NC NC

Benzo(a)pyrene 7.50E-14 -- 3.09E-07 3.09E-07 -- NC -- NC NC

Benzo(b)fluoranthene 7.24E-16 -- 2.98E-08 2.98E-08 -- NC -- NC NC

PCBs, Total 2.18E-15 -- 4.49E-08 4.49E-08 Eye, Nails, Immune 5.82E-03 -- 1.32E-03 7.14E-03

Dioxin TEQ-HH 7.79E-09 -- 4.03E-06 4.04E-06 Developmental 1.58E-01 -- 1.28E-02 1.71E-01

Arsenic 8.51E-15 -- 7.00E-07 7.00E-07 Skin, Vascular 8.72E-03 -- 1.18E-03 9.90E-03

Constituent Total 7.79E-09 5.14E-06 5.15E-06 1.73E-01 1.53E-02 1.88E-01

Exposure Point Total 5.15E-06 1.88E-01
Exposure Medium Total 5.15E-06 1.88E-01

Ambient Air Site Q Central Chlorobenzene -- NC -- NC Kidney, Liver -- 8.14E-03 -- 8.14E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.19E-02 -- 1.19E-02

1,4-Dichlorobenzene -- 2.71E-08 -- 2.71E-08 Liver -- 1.89E-05 -- 1.89E-05

Benzo(a)anthracene -- 7.95E-13 -- 7.95E-13 -- -- NC -- NC

Benzo(a)pyrene -- 7.40E-12 -- 7.40E-12 -- -- NC -- NC

Benzo(b)fluoranthene -- 7.14E-13 -- 7.14E-13 -- -- NC -- NC

PCBs, Total -- 1.16E-12 -- 1.16E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 2.96E-05 -- 2.96E-05 -- -- NC -- NC

Arsenic -- 5.45E-10 -- 5.45E-10 Developmental, Vascular, Nervous system -- 2.69E-05 -- 2.69E-05

Constituent Total 2.96E-05 2.96E-05 2.01E-02 2.01E-02

Exposure Point Total 2.96E-05 2.01E-02
Exposure Medium Total 2.96E-05 2.01E-02

Medium Total 3.48E-05 2.08E-01
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Page 2 of 2RAGS PART D TABLE 9.36RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q CENTRAL, WELL SA-Q-6

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q Central - SA-Q-6 Benzene -- 1.01E-09 -- 1.01E-09 Immune -- 4.32E-05 -- 4.32E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.53E-05 -- 1.53E-05

Constituent Total 1.01E-09 1.01E-09 5.85E-05 5.85E-05

Exposure Point Total 1.01E-09 5.85E-05

Exposure Medium Total 1.01E-09 5.85E-05

Medium Total 1.01E-09 5.85E-05

Seep Water Seep Water Site Q Central Dioxin TEQ-HH 1.04E-08 -- 3.34E-05 3.34E-05 Developmental 4.42E-04 -- 1.42E+00 1.42E+00

Aluminum NC -- NC NC Nervous System 4.55E-04 -- 5.00E-04 9.55E-04

Arsenic 1.07E-07 -- 1.18E-07 2.25E-07 Skin, Vascular 1.52E-03 -- 1.67E-03 3.18E-03

Barium NC -- NC NC Kidney 5.68E-05 -- 8.93E-04 9.50E-04

Beryllium NC -- NC NC Gastrointestinal 2.27E-05 -- 3.57E-03 3.60E-03

Cadmium NC -- NC NC Kidney 1.82E-04 -- 4.00E-03 4.18E-03

Chromium NC -- NC NC None reported 2.15E-04 -- 1.89E-02 1.91E-02

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 2.21E-03 -- 6.08E-02 6.30E-02

Nickel NC -- NC NC Body weight 6.63E-05 -- 1.82E-03 1.89E-03

Vanadium NC -- NC NC Hair 3.38E-04 -- 1.43E-02 1.47E-02

Constituent Total 1.18E-07 3.35E-05 3.37E-05 5.50E-03 1.52E+00 1.53E+00

Exposure Point Total 3.37E-05 1.53E+00

Exposure Medium Total 3.37E-05 1.53E+00

Medium Total 3.37E-05 1.53E+00

Receptor Total 6.84E-05 Receptor HI Total  1.74E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 1.89E-03  

HI - Hazard Index. Developmental HI= 1.59E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 7.14E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 3.60E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Hair HI= 1.47E-02

Immune HI= 7.19E-03

Kidney HI= 1.33E-02

Liver HI= 8.18E-03

Nails HI= 7.14E-03

Nervous system HI= 7.59E-02

Skin HI= 1.31E-02

Vascular HI= 1.31E-02
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Page 1 of 2RAGS PART D TABLE 9.37MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 4.88E-15 -- 5.83E-08 5.83E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.29E-15 -- 1.55E-08 1.55E-08 -- NC -- NC NC

PCBs, Total 1.86E-16 -- 1.29E-08 1.29E-08 Eye, Nails, Immune 1.41E-03 -- 6.44E-04 2.06E-03

Dioxin TEQ-HH 9.08E-11 -- 1.75E-07 1.75E-07 Developmental 6.39E-03 -- 1.03E-03 7.42E-03

Arsenic 1.59E-16 -- 4.68E-08 4.68E-08 Skin, Vascular 5.21E-04 -- 1.41E-04 6.62E-04

Cadmium NC -- NC NC Kidney 3.79E-04 -- 4.09E-05 4.19E-04

Constituent Total 9.08E-11 3.08E-07 3.08E-07 8.70E-03 1.86E-03 1.06E-02

Exposure Point Total 3.08E-07 1.06E-02
Exposure Medium Total 3.08E-07 1.06E-02

Ambient Air Site Q North Benzene -- 1.41E-09 -- 1.41E-09 Immune -- 6.05E-05 -- 6.05E-05

Tetrachloroethene -- 8.55E-09 -- 8.55E-09 Kidney, Liver -- 2.59E-04 -- 2.59E-04

Trichloroethene -- 1.41E-10 -- 1.41E-10 Nervous system, Eye -- 7.46E-07 -- 7.46E-07

Xylenes, Total -- NC -- NC Nervous system -- 4.15E-04 -- 4.15E-04

Benzo(a)pyrene -- 1.36E-12 -- 1.36E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 3.61E-13 -- 3.61E-13 -- -- NC -- NC

PCBs, Total -- 3.79E-13 -- 3.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.60E-06 -- 1.60E-06 -- -- NC -- NC

Arsenic -- 4.37E-11 -- 4.37E-11 Developmental, Vascular, Nervous system -- 2.15E-06 -- 2.15E-06

Cadmium -- 1.33E-11 -- 1.33E-11 Kidney, Respiratory -- 2.35E-06 -- 2.35E-06

Constituent Total 1.61E-06 1.61E-06 7.40E-04 7.40E-04

Exposure Point Total 1.61E-06 7.40E-04
Exposure Medium Total 1.61E-06 7.40E-04

Medium Total 1.92E-06 1.13E-02
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Page 2 of 2RAGS PART D TABLE 9.37MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 1.01E-08 -- 1.01E-08 Liver -- 1.01E-06 -- 1.01E-06

Benzene -- 1.72E-09 -- 1.72E-09 Immune -- 7.35E-05 -- 7.35E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 6.50E-05 -- 6.50E-05

Dichloromethane -- 1.16E-11 -- 1.16E-11 Vascular, Nervous system -- 3.92E-07 -- 3.92E-07

Tetrachloroethene -- 1.32E-09 -- 1.32E-09 Kidney, Liver -- 4.01E-05 -- 4.01E-05

Toluene -- NC -- NC Nervous system -- 1.27E-06 -- 1.27E-06

Trichloroethene -- 5.48E-11 -- 5.48E-11 Nervous system, Eye -- 2.91E-07 -- 2.91E-07

Vinyl chloride -- 1.02E-10 -- 1.02E-10 Liver -- 1.47E-06 -- 1.47E-06

1,4-Dichlorobenzene -- 2.51E-10 -- 2.51E-10 Liver -- 1.75E-07 -- 1.75E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.34E-04 -- 1.34E-04

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.73E-05 -- 1.73E-05

Constituent Total 1.36E-08 1.36E-08 3.35E-04 3.35E-04

Exposure Point Total 1.36E-08 3.35E-04

Exposure Medium Total 1.36E-08 3.35E-04

Medium Total 1.36E-08 3.35E-04

Receptor Total 1.93E-06 Receptor HI Total  1.16E-02

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.73E-05

HI - Hazard Index. Developmental HI= 7.42E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 2.06E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 1.73E-05

Immune HI= 2.19E-03

Kidney HI= 8.03E-04

Liver HI= 3.84E-04

Nails HI= 2.06E-03

Nasal HI= 1.34E-04

Nervous system HI= 4.20E-04

Respiratory HI= 2.35E-06

Skin HI= 6.62E-04

Vascular HI= 6.64E-04
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Page 1 of 2RAGS PART D TABLE 9.37RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 1.02E-13 -- 4.19E-07 4.19E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.60E-14 -- 6.58E-08 6.58E-08 -- NC -- NC NC

PCBs, Total 5.72E-15 -- 1.18E-07 1.18E-07 Eye, Nails, Immune 1.53E-02 -- 3.48E-03 1.88E-02

Dioxin TEQ-HH 4.65E-09 -- 2.41E-06 2.41E-06 Developmental 9.46E-02 -- 7.66E-03 1.02E-01

Arsenic 1.48E-14 -- 1.22E-06 1.22E-06 Skin, Vascular 1.51E-02 -- 2.05E-03 1.72E-02

Cadmium NC -- NC NC Kidney 1.40E-02 -- 7.54E-04 1.47E-02

Constituent Total 4.65E-09 4.22E-06 4.23E-06 1.39E-01 1.39E-02 1.53E-01

Exposure Point Total 4.23E-06 1.53E-01
Exposure Medium Total 4.23E-06 1.53E-01

Ambient Air Site Q North Benzene -- 3.12E-08 -- 3.12E-08 Immune -- 1.33E-03 -- 1.33E-03

Tetrachloroethene -- 2.19E-07 -- 2.19E-07 Kidney, Liver -- 6.65E-03 -- 6.65E-03

Trichloroethene -- 2.67E-09 -- 2.67E-09 Nervous system, Eye -- 1.41E-05 -- 1.41E-05

Xylenes, Total -- NC -- NC Nervous system -- 8.90E-03 -- 8.90E-03

Benzo(a)pyrene -- 8.07E-12 -- 8.07E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.27E-12 -- 1.27E-12 -- -- NC -- NC

PCBs, Total -- 2.46E-12 -- 2.46E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 1.42E-05 -- 1.42E-05 -- -- NC -- NC

Arsenic -- 7.62E-10 -- 7.62E-10 Developmental, Vascular, Nervous system -- 3.76E-05 -- 3.76E-05

Cadmium -- 2.94E-10 -- 2.94E-10 Kidney, Respiratory -- 5.20E-05 -- 5.20E-05

Constituent Total 1.45E-05 1.45E-05 1.70E-02 1.70E-02

Exposure Point Total 1.45E-05 1.70E-02
Exposure Medium Total 1.45E-05 1.70E-02

Medium Total 1.87E-05 1.70E-01
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Page 2 of 2RAGS PART D TABLE 9.37RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q NORTH, WELL LEACH-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air Q North - LEACH-Q-1 1,2-Dichloroethane -- 8.10E-08 -- 8.10E-08 Liver -- 8.10E-06 -- 8.10E-06

Benzene -- 1.36E-08 -- 1.36E-08 Immune -- 5.80E-04 -- 5.80E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.71E-04 -- 5.71E-04

Dichloromethane -- 9.34E-11 -- 9.34E-11 Vascular, Nervous system -- 3.16E-06 -- 3.16E-06

Tetrachloroethene -- 1.17E-08 -- 1.17E-08 Kidney, Liver -- 3.55E-04 -- 3.55E-04

Toluene -- NC -- NC Nervous system -- 9.65E-06 -- 9.65E-06

Trichloroethene -- 5.12E-10 -- 5.12E-10 Nervous system, Eye -- 2.72E-06 -- 2.72E-06

Vinyl chloride -- 7.97E-10 -- 7.97E-10 Liver -- 1.15E-05 -- 1.15E-05

1,4-Dichlorobenzene -- 1.70E-09 -- 1.70E-09 Liver -- 1.19E-06 -- 1.19E-06

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 1.19E-03 -- 1.19E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.46E-04 -- 1.46E-04

Constituent Total 1.09E-07 1.09E-07 2.88E-03 2.88E-03

Exposure Point Total 1.09E-07 2.88E-03

Exposure Medium Total 1.09E-07 2.88E-03

Medium Total 1.09E-07 2.88E-03

Receptor Total 1.88E-05 Receptor HI Total  1.73E-01

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Adrenal HI= 1.46E-04

HI - Hazard Index. Developmental HI= 1.02E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 1.88E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 1.46E-04

Immune HI= 2.07E-02

Kidney HI= 2.25E-02

Liver HI= 7.74E-03

Nails HI= 1.88E-02

Nasal HI= 1.19E-03

Nervous system HI= 8.97E-03

Respiratory HI= 5.20E-05

Skin HI= 1.72E-02

Vascular HI= 1.72E-02
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Page 1 of 2RAGS PART D TABLE 9.38MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 4.88E-15 -- 5.83E-08 5.83E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.29E-15 -- 1.55E-08 1.55E-08 -- NC -- NC NC

PCBs, Total 1.86E-16 -- 1.29E-08 1.29E-08 Eye, Nails, Immune 1.41E-03 -- 6.44E-04 2.06E-03

Dioxin TEQ-HH 9.08E-11 -- 1.75E-07 1.75E-07 Developmental 6.39E-03 -- 1.03E-03 7.42E-03

Arsenic 1.59E-16 -- 4.68E-08 4.68E-08 Skin, Vascular 5.21E-04 -- 1.41E-04 6.62E-04

Cadmium NC -- NC NC Kidney 3.79E-04 -- 4.09E-05 4.19E-04

Constituent Total 9.08E-11 3.08E-07 3.08E-07 8.70E-03 1.86E-03 1.06E-02

Exposure Point Total 3.08E-07 1.06E-02
Exposure Medium Total 3.08E-07 1.06E-02

Ambient Air Site Q North Benzene -- 1.41E-09 -- 1.41E-09 Immune -- 6.05E-05 -- 6.05E-05

Tetrachloroethene -- 8.55E-09 -- 8.55E-09 Kidney, Liver -- 2.59E-04 -- 2.59E-04

Trichloroethene -- 1.41E-10 -- 1.41E-10 Nervous system, Eye -- 7.46E-07 -- 7.46E-07

Xylenes, Total -- NC -- NC Nervous system -- 4.15E-04 -- 4.15E-04

Benzo(a)pyrene -- 1.36E-12 -- 1.36E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 3.61E-13 -- 3.61E-13 -- -- NC -- NC

PCBs, Total -- 3.79E-13 -- 3.79E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 1.60E-06 -- 1.60E-06 -- -- NC -- NC

Arsenic -- 4.37E-11 -- 4.37E-11 Developmental, Vascular, Nervous system -- 2.15E-06 -- 2.15E-06

Cadmium -- 1.33E-11 -- 1.33E-11 Kidney, Respiratory -- 2.35E-06 -- 2.35E-06

Constituent Total 1.61E-06 1.61E-06 7.40E-04 7.40E-04

Exposure Point Total 1.61E-06 7.40E-04
Exposure Medium Total 1.61E-06 7.40E-04

Medium Total 1.92E-06 1.13E-02
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Page 2 of 2RAGS PART D TABLE 9.38MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q North - SA-Q-1 Benzene -- 1.11E-08 -- 1.11E-08 Immune -- 4.74E-04 -- 4.74E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.59E-04 -- 1.59E-04

Chloroethane -- NC -- NC Developmental -- 3.06E-07 -- 3.06E-07

Constituent Total 1.11E-08 1.11E-08 6.33E-04 6.33E-04

Exposure Point Total 1.11E-08 6.33E-04

Exposure Medium Total 1.11E-08 6.33E-04

Medium Total 1.11E-08 6.33E-04

Receptor Total 1.93E-06 Receptor HI Total  1.19E-02  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 7.42E-03  

HI - Hazard Index. Eye HI= 2.06E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.59E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 8.40E-04

Liver HI= 4.18E-04

Nails HI= 2.06E-03

Nervous system HI= 4.18E-04

Respiratory HI= 2.35E-06

Skin HI= 6.62E-04

Vascular HI= 6.64E-04
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Page 1 of 2RAGS PART D TABLE 9.38RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q North Benzo(a)pyrene 1.02E-13 -- 4.19E-07 4.19E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.60E-14 -- 6.58E-08 6.58E-08 -- NC -- NC NC

PCBs, Total 5.72E-15 -- 1.18E-07 1.18E-07 Eye, Nails, Immune 1.53E-02 -- 3.48E-03 1.88E-02

Dioxin TEQ-HH 4.65E-09 -- 2.41E-06 2.41E-06 Developmental 9.46E-02 -- 7.66E-03 1.02E-01

Arsenic 1.48E-14 -- 1.22E-06 1.22E-06 Skin, Vascular 1.51E-02 -- 2.05E-03 1.72E-02

Cadmium NC -- NC NC Kidney 1.40E-02 -- 7.54E-04 1.47E-02

Constituent Total 4.65E-09 4.22E-06 4.23E-06 1.39E-01 1.39E-02 1.53E-01

Exposure Point Total 4.23E-06 1.53E-01
Exposure Medium Total 4.23E-06 1.53E-01

Ambient Air Site Q North Benzene -- 3.12E-08 -- 3.12E-08 Immune -- 1.33E-03 -- 1.33E-03

Tetrachloroethene -- 2.19E-07 -- 2.19E-07 Kidney, Liver -- 6.65E-03 -- 6.65E-03

Trichloroethene -- 2.67E-09 -- 2.67E-09 Nervous system, Eye -- 1.41E-05 -- 1.41E-05

Xylenes, Total -- NC -- NC Nervous system -- 8.90E-03 -- 8.90E-03

Benzo(a)pyrene -- 8.07E-12 -- 8.07E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.27E-12 -- 1.27E-12 -- -- NC -- NC

PCBs, Total -- 2.46E-12 -- 2.46E-12 -- -- NC -- NC

Dioxin TEQ-HH -- 1.42E-05 -- 1.42E-05 -- -- NC -- NC

Arsenic -- 7.62E-10 -- 7.62E-10 Developmental, Vascular, Nervous system -- 3.76E-05 -- 3.76E-05

Cadmium -- 2.94E-10 -- 2.94E-10 Kidney, Respiratory -- 5.20E-05 -- 5.20E-05

Constituent Total 1.45E-05 1.45E-05 1.70E-02 1.70E-02

Exposure Point Total 1.45E-05 1.70E-02
Exposure Medium Total 1.45E-05 1.70E-02

Medium Total 1.87E-05 1.70E-01
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Page 2 of 2RAGS PART D TABLE 9.38RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q NORTH, WELL SA-Q-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q North - SA-Q-1 Benzene -- 2.66E-08 -- 2.66E-08 Immune -- 1.14E-03 -- 1.14E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.81E-04 -- 3.81E-04

Chloroethane -- NC -- NC Developmental -- 7.34E-07 -- 7.34E-07

Constituent Total 2.66E-08 2.66E-08 1.52E-03 1.52E-03

Exposure Point Total 2.66E-08 1.52E-03

Exposure Medium Total 2.66E-08 1.52E-03

Medium Total 2.66E-08 1.52E-03

Receptor Total 1.87E-05 Receptor HI Total  1.71E-01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.02E-01  

HI - Hazard Index. Eye HI= 1.88E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.12E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 2.18E-02

Liver HI= 7.03E-03

Nails HI= 1.88E-02

Nervous system HI= 8.95E-03

Respiratory HI= 5.20E-05

Skin HI= 1.72E-02

Vascular HI= 1.72E-02
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Page 1 of 2

RAGS PART D TABLE 9.39MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q South Tetrachloroethene 9.18E-19 -- 2.86E-10 2.86E-10 Liver, Body weight 3.36E-07 -- 0.00E+00 3.36E-07

Benzo(a)anthracene 3.19E-17 -- 3.81E-09 3.81E-09 -- NC -- NC NC

Benzo(a)pyrene 3.10E-15 -- 3.71E-08 3.71E-08 -- NC -- NC NC

Benzo(b)fluoranthene 3.47E-17 -- 4.15E-09 4.15E-09 -- NC -- NC NC

Dibenzo(a,h)anthracene 7.20E-16 -- 8.61E-09 8.61E-09 -- NC -- NC NC

Dieldrin 6.79E-16 -- 5.61E-09 5.61E-09 Liver 3.52E-05 -- 9.49E-06 4.47E-05

PCBs, Total 4.92E-16 -- 3.42E-08 3.42E-08 Eye, Nails, Immune 3.74E-03 -- 1.70E-03 5.44E-03

Dioxin TEQ-HH 1.49E-10 -- 2.88E-07 2.88E-07 Developmental 1.05E-02 -- 1.70E-03 1.22E-02

Antimony NC -- NC NC Mortality, Hematological 3.93E-04 -- 7.08E-06 4.00E-04

Arsenic 9.60E-17 -- 2.82E-08 2.82E-08 Skin, Vascular 3.14E-04 -- 8.48E-05 3.99E-04

Cadmium NC -- NC NC Kidney 1.28E-02 -- 1.39E-03 1.42E-02

Chromium NC -- NC NC None reported 2.27E-04 -- 8.18E-05 3.09E-04

Manganese NC -- NC NC Nervous System 8.36E-04 -- 5.64E-05 8.92E-04

Mercury NC -- NC NC Immune 8.37E-04 -- 3.23E-05 8.69E-04

Constituent Total 1.49E-10 4.10E-07 4.10E-07 2.97E-02 5.06E-03 3.48E-02

Exposure Point Total 4.10E-07 3.48E-02
Exposure Medium Total 4.10E-07 3.48E-02

Ambient Air Site Q South Benzene -- 2.58E-10 -- 2.58E-10 Immune -- 1.10E-05 -- 1.10E-05

Tetrachloroethene -- 2.46E-09 -- 2.46E-09 Kidney, Liver -- 7.46E-05 -- 7.46E-05

Toluene -- NC -- NC Nervous system -- 2.61E-05 -- 2.61E-05

Trichloroethene -- 4.98E-11 -- 4.98E-11 Nervous system, Eye -- 2.64E-07 -- 2.64E-07

Xylenes, Total -- NC -- NC Nervous system -- 1.36E-03 -- 1.36E-03

Benzo(a)anthracene -- 1.27E-14 -- 1.27E-14 -- -- NC -- NC

Benzo(a)pyrene -- 1.24E-13 -- 1.24E-13 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.39E-14 -- 1.39E-14 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 2.87E-14 -- 2.87E-14 -- -- NC -- NC

Dieldrin -- 2.25E-14 -- 2.25E-14 -- -- NC -- NC

PCBs, Total -- 1.43E-13 -- 1.43E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 3.77E-07 -- 3.77E-07 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 3.76E-12 -- 3.76E-12 Developmental, Vascular, Nervous system -- 1.86E-07 -- 1.86E-07

Cadmium -- 6.44E-11 -- 6.44E-11 Kidney, Respiratory -- 1.14E-05 -- 1.14E-05

Chromium -- 7.60E-11 -- 7.60E-11 Respiratory -- 4.03E-07 -- 4.03E-07

Manganese -- NC -- NC Nervous system -- 7.11E-06 -- 7.11E-06

Mercury -- NC -- NC Nervous system -- 1.48E-08 -- 1.48E-08

Constituent Total 3.80E-07 3.80E-07 1.49E-03 1.49E-03

Exposure Point Total 3.80E-07 1.49E-03
Exposure Medium Total 3.80E-07 1.49E-03

Medium Total 7.90E-07 3.63E-02
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RAGS PART D TABLE 9.39MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q South - AA-Q-6-24 Benzene -- 5.26E-09 -- 5.26E-09 Immune -- 2.25E-04 -- 2.25E-04

2-Methylnaphthalene -- NC -- NC Nasal -- 1.14E-04 -- 1.14E-04

Constituent Total 5.26E-09 5.26E-09 3.39E-04 3.39E-04

Exposure Point Total 5.26E-09 3.39E-04

Exposure Medium Total 5.26E-09 3.39E-04

Medium Total 5.26E-09 3.39E-04

Receptor Total 7.95E-07 Receptor HI Total  3.66E-02  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 3.36E-07  

HI - Hazard Index. Developmental HI= 1.22E-02

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 5.44E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 4.00E-04

Immune HI= 6.55E-03

Kidney HI= 1.43E-02

Liver HI= 1.20E-04

Mortality HI= 4.00E-04

Nails HI= 5.44E-03

Nasal HI= 1.14E-04

Nervous system HI= 2.29E-03

Respiratory HI= 4.03E-07

Skin HI= 3.99E-04

Vascular HI= 3.99E-04
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Page 1 of 2

RAGS PART D TABLE 9.39RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q South Tetrachloroethene 1.37E-16 -- 1.06E-08 1.06E-08 Liver, Body weight 1.25E-05 -- 0.00E+00 1.25E-05

Benzo(a)anthracene 1.20E-15 -- 4.96E-08 4.96E-08 -- NC -- NC NC

Benzo(a)pyrene 1.21E-13 -- 5.00E-07 5.00E-07 -- NC -- NC NC

Benzo(b)fluoranthene 1.39E-15 -- 5.71E-08 5.71E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.01E-14 -- 4.18E-08 4.18E-08 -- NC -- NC NC

Dieldrin 1.56E-14 -- 3.61E-08 3.61E-08 Liver 2.53E-04 -- 3.41E-05 2.87E-04

PCBs, Total 1.43E-14 -- 2.95E-07 2.95E-07 Eye, Nails, Immune 3.82E-02 -- 8.70E-03 4.69E-02

Dioxin TEQ-HH 1.38E-08 -- 7.13E-06 7.14E-06 Developmental 2.80E-01 -- 2.27E-02 3.03E-01

Antimony NC -- NC NC Mortality, Hematological 3.03E-03 -- 2.73E-05 3.06E-03

Arsenic 2.07E-15 -- 1.71E-07 1.71E-07 Skin, Vascular 2.12E-03 -- 2.87E-04 2.41E-03

Cadmium NC -- NC NC Kidney 5.54E-01 -- 2.99E-02 5.84E-01

Chromium NC -- NC NC None reported 5.00E-03 -- 8.99E-04 5.89E-03

Manganese NC -- NC NC Nervous System 4.21E-03 -- 1.42E-04 4.35E-03

Mercury NC -- NC NC Immune 3.38E-02 -- 6.52E-04 3.45E-02

Constituent Total 1.38E-08 8.29E-06 8.30E-06 9.21E-01 6.33E-02 9.84E-01

Exposure Point Total 8.30E-06 9.84E-01
Exposure Medium Total 8.30E-06 9.84E-01

Ambient Air Site Q South Benzene -- 3.40E-09 -- 3.40E-09 Immune -- 1.45E-04 -- 1.45E-04

Tetrachloroethene -- 4.95E-08 -- 4.95E-08 Kidney, Liver -- 1.50E-03 -- 1.50E-03

Toluene -- NC -- NC Nervous system -- 6.87E-04 -- 6.87E-04

Trichloroethene -- 3.99E-10 -- 3.99E-10 Nervous system, Eye -- 2.12E-06 -- 2.12E-06

Xylenes, Total -- NC -- NC Nervous system -- 3.57E-02 -- 3.57E-02

Benzo(a)anthracene -- 1.37E-13 -- 1.37E-13 -- -- NC -- NC

Benzo(a)pyrene -- 1.38E-12 -- 1.38E-12 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.57E-13 -- 1.57E-13 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.15E-13 -- 1.15E-13 -- -- NC -- NC

Dieldrin -- 9.72E-14 -- 9.72E-14 -- -- NC -- NC

PCBs, Total -- 8.80E-13 -- 8.80E-13 -- -- NC -- NC

Dioxin TEQ-HH -- 6.03E-06 -- 6.03E-06 -- -- NC -- NC

Antimony -- NC -- NC -- -- NC -- NC

Arsenic -- 1.53E-11 -- 1.53E-11 Developmental, Vascular, Nervous system -- 7.54E-07 -- 7.54E-07

Cadmium -- 1.67E-09 -- 1.67E-09 Kidney, Respiratory -- 2.95E-04 -- 2.95E-04

Chromium -- 1.00E-09 -- 1.00E-09 Respiratory -- 5.32E-06 -- 5.32E-06

Manganese -- NC -- NC Nervous system -- 2.15E-05 -- 2.15E-05

Mercury -- NC -- NC Nervous system -- 3.60E-07 -- 3.60E-07

Constituent Total 6.08E-06 6.08E-06 3.84E-02 3.84E-02

Exposure Point Total 6.08E-06 3.84E-02
Exposure Medium Total 6.08E-06 3.84E-02

Medium Total 1.44E-05 1.02E+00
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RAGS PART D TABLE 9.39RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q SOUTH, WELL AA-Q-6-24

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air Q South - AA-Q-6-24 Benzene -- 9.05E-10 -- 9.05E-10 Immune -- 3.87E-05 -- 3.87E-05

2-Methylnaphthalene -- NC -- NC Nasal -- 1.95E-05 -- 1.95E-05

Constituent Total 9.05E-10 9.05E-10 5.82E-05 5.82E-05

Exposure Point Total 9.05E-10 5.82E-05

Exposure Medium Total 9.05E-10 5.82E-05

Medium Total 9.05E-10 5.82E-05

Receptor Total 1.44E-05 Receptor HI Total  1.02E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 1.25E-05  

HI - Hazard Index. Developmental HI= 3.03E-01

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 4.69E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 3.06E-03

Immune HI= 8.16E-02

Kidney HI= 5.85E-01

Liver HI= 1.80E-03

Mortality HI= 3.06E-03

Nails HI= 4.69E-02

Nasal HI= 1.95E-05

Nervous system HI= 4.08E-02

Respiratory HI= 5.32E-06

Skin HI= 2.41E-03

Vascular HI= 2.41E-03
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Page 1 of 2RAGS PART D TABLE 9.40MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - AA-R-1-28 Benzene -- 4.05E-10 -- 4.05E-10 Immune -- 1.73E-05 -- 1.73E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.89E-05 -- 1.89E-05

bis(2-Chloroethyl)ether -- 6.07E-11 -- 6.07E-11 -- -- NC -- NC

Constituent Total 4.65E-10 4.65E-10 3.63E-05 3.63E-05

Exposure Point Total 4.65E-10 3.63E-05

Exposure Medium Total 4.65E-10 3.63E-05

Medium Total 4.65E-10 3.63E-05
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TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 4.71E-06 Receptor HI Total  1.77E-01  

Notes:

HI - Hazard Index. Adrenal HI= 3.42E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 6.76E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 9.58E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.55E-03

Gastrointestinal HI= 7.17E-05

Hematological HI= 3.42E-03

Immune HI= 7.72E-03

Kidney HI= 7.82E-02

Liver HI= 9.37E-02

Nasal HI= 3.84E-03

Nervous system HI= 1.52E-02

Reproductive HI= 5.32E-03

Respiratory HI= 6.14E-04

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.43E-04
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Page 1 of 2RAGS PART D TABLE 9.40RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Groundwater Ambient Air R - AA-R-1-28 Benzene -- 2.92E-09 -- 2.92E-09 Immune -- 1.25E-04 -- 1.25E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.37E-04 -- 1.37E-04

bis(2-Chloroethyl)ether -- 4.76E-10 -- 4.76E-10 -- -- NC -- NC

Constituent Total 3.40E-09 3.40E-09 2.62E-04 2.62E-04

Exposure Point Total 3.40E-09 2.62E-04

Exposure Medium Total 3.40E-09 2.62E-04

Medium Total 3.40E-09 2.62E-04
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Page 2 of 2RAGS PART D TABLE 9.40RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL AA-R-1-28 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 2.81E-05 Receptor HI Total  9.31E-01  

Notes:

HI - Hazard Index. Adrenal HI= 1.55E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 1.26E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 2.12E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.67E-02

Gastrointestinal HI= 4.72E-04

Hematological HI= 1.55E-02

Immune HI= 5.01E-02

Kidney HI= 6.47E-01

Liver HI= 6.44E-01

Nasal HI= 3.18E-02

Nervous system HI= 6.66E-02

Reproductive HI= 9.88E-03

Respiratory HI= 3.57E-03

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 6.37E-04
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Page 1 of 2RAGS PART D TABLE 9.41MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - B-22A Benzene -- 1.86E-10 -- 1.86E-10 Immune -- 7.96E-06 -- 7.96E-06

Chlorobenzene -- NC -- NC Kidney, Liver -- 4.85E-05 -- 4.85E-05

1,4-Dichlorobenzene -- 5.64E-10 -- 5.64E-10 Liver -- 3.92E-07 -- 3.92E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 7.50E-10 7.50E-10 5.68E-05 5.68E-05

Exposure Point Total 7.50E-10 5.68E-05

Exposure Medium Total 7.50E-10 5.68E-05

Medium Total 7.50E-10 5.68E-05
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Page 2 of 2RAGS PART D TABLE 9.41MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 4.71E-06 Receptor HI Total  1.77E-01  

Notes:

HI - Hazard Index. Developmental HI= 9.58E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.55E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 7.17E-05

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Hematological HI= 3.42E-03

Immune HI= 7.71E-03

Kidney HI= 7.82E-02

Liver HI= 9.38E-02

Nasal HI= 3.84E-03

Nervous system HI= 1.52E-02

Reproductive HI= 5.32E-03

Respiratory HI= 6.14E-04

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.43E-04
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Page 1 of 2RAGS PART D TABLE 9.41RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Groundwater Ambient Air R - B-22A Benzene -- 4.14E-10 -- 4.14E-10 Immune -- 1.77E-05 -- 1.77E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.08E-04 -- 1.08E-04

1,4-Dichlorobenzene -- 1.26E-09 -- 1.26E-09 Liver -- 8.74E-07 -- 8.74E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Constituent Total 1.67E-09 1.67E-09 1.26E-04 1.26E-04

Exposure Point Total 1.67E-09 1.26E-04

Exposure Medium Total 1.67E-09 1.26E-04

Medium Total 1.67E-09 1.26E-04
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Page 2 of 2RAGS PART D TABLE 9.41RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-22A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 2.81E-05 Receptor HI Total  9.31E-01  

Notes:

HI - Hazard Index. Developmental HI= 2.12E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 3.67E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 4.72E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Hematological HI= 1.55E-02

Immune HI= 5.00E-02

Kidney HI= 6.47E-01

Liver HI= 6.44E-01

Nasal HI= 3.18E-02

Nervous system HI= 6.66E-02

Reproductive HI= 9.88E-03

Respiratory HI= 3.57E-03

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 6.37E-04
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Page 1 of 2RAGS PART D TABLE 9.42MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - B-24A 1,2-Dichloroethane -- 6.47E-10 -- 6.47E-10 Liver -- 6.46E-08 -- 6.46E-08

Acetone -- NC -- NC Nervous system -- 2.59E-08 -- 2.59E-08

Benzene -- 1.84E-09 -- 1.84E-09 Immune -- 7.86E-05 -- 7.86E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.64E-05 -- 2.64E-05

Dichloromethane -- 1.98E-11 -- 1.98E-11 Vascular, Nervous system -- 6.70E-07 -- 6.70E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.01E-05 -- 1.01E-05

Constituent Total 2.50E-09 2.50E-09 1.16E-04 1.16E-04

Exposure Point Total 2.50E-09 1.16E-04

Exposure Medium Total 2.50E-09 1.16E-04

Medium Total 2.50E-09 1.16E-04
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Page 2 of 2RAGS PART D TABLE 9.42MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 4.72E-06 Receptor HI Total  1.77E-01  

Notes:

HI - Hazard Index. Body weight HI= 6.76E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 9.58E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 3.55E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Gastrointestinal HI= 7.17E-05

Hematological HI= 3.43E-03

Immune HI= 7.78E-03

Kidney HI= 7.82E-02

Liver HI= 9.38E-02

Nasal HI= 3.84E-03

Nervous system HI= 1.51E-02

Reproductive HI= 5.32E-03

Respiratory HI= 6.14E-04

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.43E-04
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Page 1 of 2RAGS PART D TABLE 9.42RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Groundwater Ambient Air R - B-24A 1,2-Dichloroethane -- 3.30E-09 -- 3.30E-09 Liver -- 3.30E-07 -- 3.30E-07

Acetone -- NC -- NC Nervous system -- 1.24E-07 -- 1.24E-07

Benzene -- 9.40E-09 -- 9.40E-09 Immune -- 4.02E-04 -- 4.02E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.35E-04 -- 1.35E-04

Dichloromethane -- 1.01E-10 -- 1.01E-10 Vascular, Nervous system -- 3.43E-06 -- 3.43E-06

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 4.60E-05 -- 4.60E-05

Constituent Total 1.28E-08 1.28E-08 5.87E-04 5.87E-04

Exposure Point Total 1.28E-08 5.87E-04

Exposure Medium Total 1.28E-08 5.87E-04

Medium Total 1.28E-08 5.87E-04
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Page 2 of 2RAGS PART D TABLE 9.42RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-24A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 2.81E-05 Receptor HI Total  9.31E-01  

Notes:

HI - Hazard Index. Body weight HI= 1.26E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.12E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 3.67E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Gastrointestinal HI= 4.72E-04

Hematological HI= 1.56E-02

Immune HI= 5.03E-02

Kidney HI= 6.47E-01

Liver HI= 6.44E-01

Nasal HI= 3.18E-02

Nervous system HI= 6.59E-02

Reproductive HI= 9.88E-03

Respiratory HI= 3.57E-03

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 6.40E-04
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Page 1 of 2RAGS PART D TABLE 9.43MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - B-25A 1,2-Dichloroethane -- 5.69E-08 -- 5.69E-08 Liver -- 5.68E-06 -- 5.68E-06

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.97E-04 -- 1.97E-04

Chloroethane -- NC -- NC Developmental -- 5.96E-07 -- 5.96E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 4.72E-05 -- 4.72E-05

Constituent Total 5.69E-08 5.69E-08 2.51E-04 2.51E-04

Exposure Point Total 5.69E-08 2.51E-04

Exposure Medium Total 5.69E-08 2.51E-04

Medium Total 5.69E-08 2.51E-04
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Page 2 of 2RAGS PART D TABLE 9.43MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 4.77E-06 Receptor HI Total  1.77E-01  

Notes:

HI - Hazard Index. Adrenal HI= 3.46E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 6.76E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 9.59E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.55E-03

Gastrointestinal HI= 7.17E-05

Hematological HI= 3.46E-03

Immune HI= 7.70E-03

Kidney HI= 7.84E-02

Liver HI= 9.40E-02

Nasal HI= 3.84E-03

Nervous system HI= 1.52E-02

Reproductive HI= 5.32E-03

Respiratory HI= 6.14E-04

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.43E-04
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Page 1 of 2RAGS PART D TABLE 9.43RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Groundwater Ambient Air R - B-25A 1,2-Dichloroethane -- 4.26E-08 -- 4.26E-08 Liver -- 4.25E-06 -- 4.25E-06

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.48E-04 -- 1.48E-04

Chloroethane -- NC -- NC Developmental -- 4.46E-07 -- 4.46E-07

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.62E-05 -- 3.62E-05

Constituent Total 4.26E-08 4.26E-08 1.88E-04 1.88E-04

Exposure Point Total 4.26E-08 1.88E-04

Exposure Medium Total 4.26E-08 1.88E-04

Medium Total 4.26E-08 1.88E-04
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Page 2 of 2RAGS PART D TABLE 9.43RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-25A 

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 2.81E-05 Receptor HI Total  9.31E-01  

Notes:

HI - Hazard Index. Adrenal HI= 1.55E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 1.26E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 2.12E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.67E-02

Gastrointestinal HI= 4.72E-04

Hematological HI= 1.55E-02

Immune HI= 4.99E-02

Kidney HI= 6.47E-01

Liver HI= 6.44E-01

Nasal HI= 3.18E-02

Nervous system HI= 6.66E-02

Reproductive HI= 9.88E-03

Respiratory HI= 3.57E-03

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 6.37E-04
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Page 1 of 2RAGS PART D TABLE 9.44MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - B-28A Benzene -- 2.06E-10 -- 2.06E-10 Immune -- 8.81E-06 -- 8.81E-06

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.97E-06 -- 5.97E-06

Constituent Total 2.06E-10 2.06E-10 1.48E-05 1.48E-05

Exposure Point Total 2.06E-10 1.48E-05

Exposure Medium Total 2.06E-10 1.48E-05

Medium Total 2.06E-10 1.48E-05
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Page 2 of 2RAGS PART D TABLE 9.44MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 4.71E-06 Receptor HI Total  1.77E-01  

Notes:

HI - Hazard Index. Adrenal HI= 3.42E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 6.76E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 9.58E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.55E-03

Gastrointestinal HI= 7.17E-05

Hematological HI= 3.42E-03

Immune HI= 7.71E-03

Kidney HI= 7.82E-02

Liver HI= 9.37E-02

Nasal HI= 3.84E-03

Nervous System HI= 1.52E-02

Reproductive HI= 5.32E-03

Respiratory HI= 6.14E-04

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.43E-04
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Page 1 of 2RAGS PART D TABLE 9.44RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Groundwater Ambient Air R - B-28A Benzene -- 9.84E-10 -- 9.84E-10 Immune -- 4.21E-05 -- 4.21E-05

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.85E-05 -- 2.85E-05

Constituent Total 9.84E-10 9.84E-10 7.06E-05 7.06E-05

Exposure Point Total 9.84E-10 7.06E-05

Exposure Medium Total 9.84E-10 7.06E-05

Medium Total 9.84E-10 7.06E-05
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Page 2 of 2RAGS PART D TABLE 9.44RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL B-28A

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 2.81E-05 Receptor HI Total  9.31E-01  

Notes:

HI - Hazard Index. Adrenal HI= 1.55E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 1.26E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Developmental HI= 2.12E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Eye HI= 3.67E-02

Gastrointestinal HI= 4.72E-04

Hematological HI= 1.55E-02

Immune HI= 5.00E-02

Kidney HI= 6.46E-01

Liver HI= 6.44E-01

Nasal HI= 3.18E-02

Nervous System HI= 6.66E-02

Reproductive HI= 9.88E-03

Respiratory HI= 3.57E-03

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 6.37E-04
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Page 1 of 3RAGS PART D TABLE 9.45MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 6.21E-08 -- 6.21E-08 -- -- NC -- NC

1,2-Dichloroethane -- 2.96E-07 -- 2.96E-07 Liver -- 2.96E-05 -- 2.96E-05

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 6.14E-04 -- 6.14E-04

Benzene -- 9.43E-08 -- 9.43E-08 Immune -- 4.04E-03 -- 4.04E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.18E-02 -- 1.18E-02

Chloroform -- 7.78E-08 -- 7.78E-08 Gastrointestinal, Kidney, Developmental -- 7.17E-05 -- 7.17E-05

Tetrachloroethene -- 1.81E-06 -- 1.81E-06 Kidney, Liver -- 5.49E-02 -- 5.49E-02

Toluene -- NC -- NC Nervous system -- 1.42E-04 -- 1.42E-04

Trichloroethene -- 6.69E-07 -- 6.69E-07 Nervous system, Eye -- 3.55E-03 -- 3.55E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.29E-03 -- 1.29E-03

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 7.96E-03 -- 7.96E-03

1,4-Dichlorobenzene -- 2.68E-08 -- 2.68E-08 Liver -- 1.87E-05 -- 1.87E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.84E-03 -- 3.84E-03

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 3.42E-03 -- 3.42E-03

Constituent Total 3.04E-06 3.04E-06 9.17E-02 9.17E-02

Exposure Point Total 3.04E-06 9.17E-02
Exposure Medium Total 3.04E-06 9.17E-02

Medium Total 3.04E-06 9.17E-02

Groundwater Ambient Air R - LEACH-R-1 1,1,2-Trichloroethane -- 1.51E-10 -- 1.51E-10 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 2.21E-05 -- 2.21E-05

1,2-Dichloroethane -- 2.06E-06 -- 2.06E-06 Liver -- 2.06E-04 -- 2.06E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 1.16E-02 -- 1.16E-02

1,2-Dichloropropane -- 2.74E-11 -- 2.74E-11 Nasal -- 4.24E-06 -- 4.24E-06

2-Butanone -- NC -- NC Developmental -- 8.31E-08 -- 8.31E-08

4-Methyl-2-pentanone -- NC -- NC Developmental -- 6.04E-08 -- 6.04E-08

Acetone -- NC -- NC Nervous system -- 7.59E-08 -- 7.59E-08

Benzene -- 1.09E-06 -- 1.09E-06 Immune -- 4.66E-02 -- 4.66E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 9.06E-03 -- 9.06E-03

Chloroform -- 8.33E-07 -- 8.33E-07 Gastrointestinal, Kidney, Developmental -- 7.68E-04 -- 7.68E-04

Chloromethane -- NC -- NC Brain -- 1.44E-02 -- 1.44E-02

Dichloromethane -- 4.27E-10 -- 4.27E-10 Vascular, Nervous system -- 1.45E-05 -- 1.45E-05

Ethylbenzene -- NC -- NC Developmental -- 8.33E-04 -- 8.33E-04

Tetrachloroethene -- 1.59E-04 -- 1.59E-04 Kidney, Liver -- 4.81E+00 -- 4.81E+00

Toluene -- NC -- NC Nervous system -- 3.86E-03 -- 3.86E-03

Trichloroethene -- 3.77E-05 -- 3.77E-05 Nervous system, Eye -- 2.00E-01 -- 2.00E-01
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Page 2 of 3RAGS PART D TABLE 9.45MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air R - LEACH-R-1 Vinyl chloride -- 2.35E-09 -- 2.35E-09 Liver -- 3.40E-05 -- 3.40E-05

Xylenes, Total -- NC -- NC Nervous system -- 1.30E-02 -- 1.30E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.32E-03 -- 2.32E-03

1,2-Dichlorobenzene -- NC -- NC Body weight -- 6.67E-05 -- 6.67E-05

1,4-Dichlorobenzene -- 5.22E-08 -- 5.22E-08 Liver -- 3.63E-05 -- 3.63E-05

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 5.64E-04 -- 5.64E-04

Naphthalene -- NC -- NC Nasal -- 3.85E-04 -- 3.85E-04

Constituent Total 2.00E-04 2.00E-04 5.11E+00 5.11E+00

Exposure Point Total 2.00E-04 5.11E+00

Exposure Medium Total 2.00E-04 5.11E+00

Medium Total 2.00E-04 5.11E+00
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Page 3 of 3RAGS PART D TABLE 9.45MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Site R Benzene 2.90E-09 -- 7.42E-08 7.71E-08 Immune 1.38E-04 -- 3.52E-03 3.66E-03

Chlorobenzene NC -- NC NC Liver 6.53E-05 -- 3.78E-03 3.85E-03

1,4-Dichlorobenzene 2.08E-10 -- 2.24E-08 2.26E-08 Liver, Developmental 8.16E-06 -- 8.78E-04 8.86E-04

2-Chlorophenol NC -- NC NC Reproductive 2.77E-04 -- 5.04E-03 5.32E-03

4-Chloroaniline 1.00E-07 -- 1.11E-06 1.21E-06 Spleen 2.96E-03 -- 3.28E-02 3.57E-02

Naphthalene NC -- NC NC Body weight 6.32E-05 -- 6.70E-03 6.76E-03

Heptachlor Epoxide 1.37E-09 -- 3.37E-07 3.38E-07 Liver 7.38E-05 -- 1.81E-02 1.82E-02

Aluminum NC -- NC NC Nervous System 1.88E-05 -- 2.06E-05 3.94E-05

Arsenic 1.15E-08 -- 1.27E-08 2.42E-08 Skin, Vascular 1.63E-04 -- 1.80E-04 3.43E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 3.57E-04 -- 9.82E-03 1.02E-02

Constituent Total 1.16E-07 1.56E-06 1.68E-06 4.12E-03 8.08E-02 8.50E-02

Exposure Point Total 1.68E-06 8.50E-02

Exposure Medium Total 1.68E-06 8.50E-02

Medium Total 1.68E-06 8.50E-02

Receptor Total 2.05E-04 Receptor HI Total  5.29E+00  

Notes:

HI - Hazard Index. Adrenal HI= 3.42E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 6.83E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 1.44E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Developmental HI= 2.56E-03

Eye HI= 2.03E-01

Gastrointestinal HI= 8.40E-04

Hematological HI= 3.42E-03

Immune HI= 5.43E-02

Kidney HI= 4.90E+00

Liver HI= 4.92E+00

Nasal HI= 4.79E-03

Nervous System HI= 2.32E-01

Reproductive HI= 5.32E-03

Respiratory HI= 1.22E-02

Skin HI= 3.43E-04

Spleen HI= 3.57E-02

Vascular HI= 3.57E-04
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Page 1 of 3RAGS PART D TABLE 9.45RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,1,2-Trichloroethane -- 1.49E-07 -- 1.49E-07 -- -- NC -- NC

1,2-Dichloroethane -- 1.38E-06 -- 1.38E-06 Liver -- 1.38E-04 -- 1.38E-04

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.57E-03 -- 3.57E-03

Benzene -- 1.01E-06 -- 1.01E-06 Immune -- 4.31E-02 -- 4.31E-02

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.33E-01 -- 1.33E-01

Chloroform -- 5.11E-07 -- 5.11E-07 Gastrointestinal, Kidney, Developmental -- 4.72E-04 -- 4.72E-04

Tetrachloroethene -- 1.48E-05 -- 1.48E-05 Kidney, Liver -- 4.48E-01 -- 4.48E-01

Toluene -- NC -- NC Nervous system -- 6.15E-04 -- 6.15E-04

Trichloroethene -- 6.91E-06 -- 6.91E-06 Nervous system, Eye -- 3.67E-02 -- 3.67E-02

Xylenes, Total -- NC -- NC Nervous system -- 1.03E-02 -- 1.03E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 4.88E-02 -- 4.88E-02

1,4-Dichlorobenzene -- 1.77E-07 -- 1.77E-07 Liver -- 1.23E-04 -- 1.23E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.18E-02 -- 3.18E-02

Nitrobenzene -- NC -- NC Hematological, Adrenal, Kidney, Liver -- 1.55E-02 -- 1.55E-02

Constituent Total 2.49E-05 2.49E-05 7.73E-01 7.73E-01

Exposure Point Total 2.49E-05 7.73E-01
Exposure Medium Total 2.49E-05 7.73E-01

Medium Total 2.49E-05 7.73E-01

Leachate Ambient Air R - LEACH-R-1 1,1,2-Trichloroethane -- 1.33E-09 -- 1.33E-09 -- -- NC -- NC

1,1-Dichloroethylene -- NC -- NC Liver -- 2.46E-04 -- 2.46E-04

1,2-Dichloroethane -- 6.70E-05 -- 6.70E-05 Liver -- 6.70E-03 -- 6.70E-03

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 3.91E-01 -- 3.91E-01

1,2-Dichloropropane -- 2.41E-10 -- 2.41E-10 Nasal -- 3.72E-05 -- 3.72E-05

2-Butanone -- NC -- NC Developmental -- 9.11E-07 -- 9.11E-07

4-Methyl-2-pentanone -- NC -- NC Developmental -- 5.33E-07 -- 5.33E-07

Acetone -- NC -- NC Nervous system -- 1.06E-06 -- 1.06E-06

Benzene -- 3.77E-05 -- 3.77E-05 Immune -- 1.61E+00 -- 1.61E+00

Chlorobenzene -- NC -- NC Kidney, Liver -- 3.17E-01 -- 3.17E-01

Chloroform -- 2.86E-05 -- 2.86E-05 Gastrointestinal, Kidney, Developmental -- 2.63E-02 -- 2.63E-02

Chloromethane -- NC -- NC Brain -- 1.26E-01 -- 1.26E-01

Dichloromethane -- 4.10E-09 -- 4.10E-09 Vascular, Nervous system -- 1.39E-04 -- 1.39E-04

Ethylbenzene -- NC -- NC Developmental -- 1.46E-02 -- 1.46E-02

Tetrachloroethene -- 5.56E-03 -- 5.56E-03 Kidney, Liver -- 1.69E+02 -- 1.69E+02

Toluene -- NC -- NC Nervous system -- 1.35E-01 -- 1.35E-01

Trichloroethene -- 1.31E-03 -- 1.31E-03 Nervous system, Eye -- 6.97E+00 -- 6.97E+00
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Page 2 of 3RAGS PART D TABLE 9.45RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Ambient Air R - LEACH-R-1 Vinyl chloride -- 2.06E-08 -- 2.06E-08 Liver -- 2.98E-04 -- 2.98E-04

Xylenes, Total -- NC -- NC Nervous system -- 3.41E-01 -- 3.41E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.04E-02 -- 2.04E-02

1,2-Dichlorobenzene -- NC -- NC Body weight -- 1.05E-03 -- 1.05E-03

1,4-Dichlorobenzene -- 7.62E-07 -- 7.62E-07 Liver -- 5.30E-04 -- 5.30E-04

2-Chlorophenol -- NC -- NC -- -- NC -- NC

2-Methylnaphthalene -- NC -- NC Nasal -- 9.44E-03 -- 9.44E-03

Naphthalene -- NC -- NC Nasal -- 3.39E-03 -- 3.39E-03

Constituent Total 7.01E-03 7.01E-03 1.78E+02 1.78E+02

Exposure Point Total 7.01E-03 1.78E+02

Exposure Medium Total 7.01E-03 1.78E+02

Medium Total 7.01E-03 1.78E+02
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Page 3 of 3RAGS PART D TABLE 9.45RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE R, WELL LEACH-R-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 5.39E-09 -- 1.38E-07 1.43E-07 Immune 2.56E-04 -- 6.55E-03 6.80E-03

Chlorobenzene NC -- NC NC Liver 1.21E-04 -- 7.02E-03 7.14E-03

1,4-Dichlorobenzene 3.86E-10 -- 4.15E-08 4.19E-08 Liver, Developmental 1.52E-05 -- 1.63E-03 1.65E-03

2-Chlorophenol NC -- NC NC Reproductive 5.15E-04 -- 9.37E-03 9.88E-03

4-Chloroaniline 1.86E-07 -- 2.07E-06 2.25E-06 Spleen 5.49E-03 -- 6.09E-02 6.64E-02

Naphthalene NC -- NC NC Body weight 1.17E-04 -- 1.24E-02 1.26E-02

Heptachlor Epoxide 2.55E-09 -- 6.26E-07 6.28E-07 Liver 1.37E-04 -- 3.37E-02 3.38E-02

Aluminum NC -- NC NC Nervous System 3.49E-05 -- 3.83E-05 7.32E-05

Arsenic 2.14E-08 -- 2.36E-08 4.50E-08 Skin, Vascular 3.03E-04 -- 3.33E-04 6.37E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 6.63E-04 -- 1.82E-02 1.89E-02

Constituent Total 2.16E-07 2.89E-06 3.11E-06 7.66E-03 1.50E-01 1.58E-01

Exposure Point Total 3.11E-06 1.58E-01

Exposure Medium Total 3.11E-06 1.58E-01

Medium Total 3.11E-06 1.58E-01

Receptor Total 7.04E-03 Receptor HI Total  1.79E+02  

Notes:

HI - Hazard Index. Adrenal HI= 1.55E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Body weight HI= 1.36E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Brain HI= 1.26E-01

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Developmental HI= 4.31E-02

Eye HI= 7.01E+00

Gastrointestinal HI= 2.68E-02

Hematological HI= 1.55E-02

Immune HI= 1.66E+00

Kidney HI= 1.70E+02

Liver HI= 1.70E+02

Nasal HI= 4.47E-02

Nervous System HI= 7.51E+00

Reproductive HI= 9.88E-03

Respiratory HI= 3.95E-01

Skin HI= 6.37E-04

Spleen HI= 6.64E-02

Vascular HI= 7.75E-04
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Page 1 of 2RAGS PART D TABLE 9.46MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S 1,2,4-Trichlorobenzene NC -- NC NC Adrenal 1.36E-04 -- 3.68E-05 1.73E-04

2,4,6-Trichlorophenol 5.67E-20 -- 6.82E-10 6.82E-10 Reproductive 3.11E-04 -- 8.39E-05 3.95E-04

Benzo(a)anthracene 2.83E-16 -- 3.38E-08 3.38E-08 -- NC -- NC NC

Benzo(a)pyrene 1.93E-14 -- 2.31E-07 2.31E-07 -- NC -- NC NC

Benzo(b)fluoranthene 2.39E-16 -- 2.86E-08 2.86E-08 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.26E-14 -- 1.50E-07 1.50E-07 -- NC -- NC NC

4,4'-DDT 3.83E-17 -- 1.75E-08 1.75E-08 Liver 6.07E-04 -- 4.91E-05 6.56E-04

beta-BHC 2.41E-15 -- 1.77E-07 1.77E-07 Kidney, Liver 1.64E-03 -- 4.43E-04 2.09E-03

delta-BHC NC -- NC NC Kidney, Liver 9.35E-05 -- 2.52E-05 1.19E-04

gamma-BHC (Lindane) 5.52E-16 -- 6.43E-08 6.43E-08 Kidney, Liver 9.47E-04 -- 1.02E-04 1.05E-03

Heptachlor 1.74E-15 -- 5.10E-08 5.10E-08 Liver 1.14E-04 -- 3.07E-05 1.44E-04

Pentachlorophenol 1.21E-16 -- 1.33E-07 1.33E-07 Kidney, Liver 1.85E-04 -- 5.00E-05 2.35E-04

PCBs, Total 1.04E-13 -- 7.25E-06 7.25E-06 Eye, Nails, Immune 7.93E-01 -- 3.61E-01 1.15E+00

Constituent Total 1.42E-13 8.14E-06 8.14E-06 7.97E-01 3.62E-01 1.16E+00

Exposure Point Total 8.14E-06 1.16E+00
Exposure Medium Total 8.14E-06 1.16E+00

Ambient Air Site S Benzene -- 1.30E-08 -- 1.30E-08 Immune -- 5.55E-04 -- 5.55E-04

Chlorobenzene -- NC -- NC Kidney, Liver -- 1.10E-02 -- 1.10E-02

Dichloromethane -- 3.67E-09 -- 3.67E-09 Vascular, Nervous system -- 1.24E-04 -- 1.24E-04

Ethylbenzene -- NC -- NC Developmental -- 3.42E-04 -- 3.42E-04

Tetrachloroethene -- 4.23E-08 -- 4.23E-08 Kidney, Liver -- 1.28E-03 -- 1.28E-03

Toluene -- NC -- NC Nervous system -- 3.85E-04 -- 3.85E-04

Trichloroethene -- 4.38E-08 -- 4.38E-08 Nervous system, Eye -- 2.32E-04 -- 2.32E-04

Xylenes, Total -- NC -- NC Nervous system -- 1.94E-02 -- 1.94E-02

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 2.01E-03 -- 2.01E-03

1,4-Dichlorobenzene -- 1.19E-07 -- 1.19E-07 Liver -- 8.31E-05 -- 8.31E-05

2,4,6-Trichlorophenol -- 9.80E-15 -- 9.80E-15 -- -- NC -- NC

Benzo(a)anthracene -- 4.12E-13 -- 4.12E-13 -- -- NC -- NC

Benzo(a)pyrene -- 2.81E-12 -- 2.81E-12 -- -- NC -- NC

Benzo(b)fluoranthene -- 3.48E-13 -- 3.48E-13 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 1.83E-12 -- 1.83E-12 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 8.49E-04 -- 8.49E-04

4,4'-DDT -- 2.99E-13 -- 2.99E-13 -- -- NC -- NC

beta-BHC -- 2.66E-12 -- 2.66E-12 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC
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Page 2 of 2RAGS PART D TABLE 9.46MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site S Heptachlor -- 7.52E-13 -- 7.52E-13 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 1.11E-10 -- 1.11E-10 -- -- NC -- NC

Constituent Total 2.22E-07 2.22E-07 3.63E-02 3.63E-02

Exposure Point Total 2.22E-07 3.63E-02
Exposure Medium Total 2.22E-07 3.63E-02

Medium Total 8.36E-06 1.20E+00

Groundwater Ambient Air S - SA-S-1 Benzene -- 7.87E-11 -- 7.87E-11 Immune -- 3.37E-06 -- 3.37E-06

Chloroethane -- NC -- NC Developmental -- 6.21E-08 -- 6.21E-08

Constituent Total 7.87E-11 7.87E-11 3.43E-06 3.43E-06

Exposure Point Total 7.87E-11 3.43E-06

Exposure Medium Total 7.87E-11 3.43E-06

Medium Total 7.87E-11 3.43E-06

Receptor Total 8.36E-06 Receptor HI Total  1.20E+00  

Notes:

HI - Hazard Index. Adrenal HI= 1.73E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.42E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 1.15E+00

Immune HI= 1.15E+00

Kidney HI= 1.78E-02

Liver HI= 1.67E-02

Nails HI= 1.15E+00

Nasal HI= 8.49E-04

Nervous system HI= 2.02E-02

Reproductive HI= 3.95E-04

Vascular HI= 1.24E-04
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Page 1 of 2RAGS PART D TABLE 9.46RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S 1,2,4-Trichlorobenzene NC -- NC NC Adrenal 5.46E-04 -- 7.37E-05 6.19E-04

2,4,6-Trichlorophenol 7.25E-19 -- 2.44E-09 2.44E-09 Reproductive 1.24E-03 -- 1.68E-04 1.41E-03

Benzo(a)anthracene 4.72E-15 -- 1.94E-07 1.94E-07 -- NC -- NC NC

Benzo(a)pyrene 3.18E-13 -- 1.31E-06 1.31E-06 -- NC -- NC NC

Benzo(b)fluoranthene 3.89E-15 -- 1.60E-07 1.60E-07 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.06E-13 -- 4.37E-07 4.37E-07 -- NC -- NC NC

4,4'-DDT 1.14E-15 -- 1.35E-07 1.35E-07 Liver 4.85E-03 -- 1.96E-04 5.05E-03

beta-BHC 6.16E-14 -- 1.27E-06 1.27E-06 Kidney, Liver 1.31E-02 -- 1.77E-03 1.49E-02

delta-BHC NC -- NC NC Kidney, Liver 3.74E-04 -- 5.05E-05 4.24E-04

gamma-BHC (Lindane) 7.99E-15 -- 2.45E-07 2.45E-07 Kidney, Liver 3.79E-03 -- 2.05E-04 3.99E-03

Heptachlor 2.22E-14 -- 1.82E-07 1.82E-07 Liver 4.55E-04 -- 6.14E-05 5.16E-04

Pentachlorophenol 4.63E-15 -- 1.43E-06 1.43E-06 Kidney, Liver 2.22E-03 -- 3.00E-04 2.52E-03

PCBs, Total 2.38E-12 -- 4.90E-05 4.90E-05 Eye, Nails, Immune 6.34E+00 -- 1.44E+00 7.79E+00

Constituent Total 2.91E-12 5.43E-05 5.43E-05 6.37E+00 1.45E+00 7.82E+00

Exposure Point Total 5.43E-05 7.82E+00
Exposure Medium Total 5.43E-05 7.82E+00

Ambient Air Site S Benzene -- 6.94E-08 -- 6.94E-08 Immune -- 2.97E-03 -- 2.97E-03

Chlorobenzene -- NC -- NC Kidney, Liver -- 7.99E-02 -- 7.99E-02

Dichloromethane -- 2.00E-08 -- 2.00E-08 Vascular, Nervous system -- 6.76E-04 -- 6.76E-04

Ethylbenzene -- NC -- NC Developmental -- 2.54E-03 -- 2.54E-03

Tetrachloroethene -- 1.74E-07 -- 1.74E-07 Kidney, Liver -- 5.26E-03 -- 5.26E-03

Toluene -- NC -- NC Nervous system -- 3.40E-03 -- 3.40E-03

Trichloroethene -- 2.34E-07 -- 2.34E-07 Nervous system, Eye -- 1.24E-03 -- 1.24E-03

Xylenes, Total -- NC -- NC Nervous system -- 1.53E-01 -- 1.53E-01

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.04E-03 -- 8.04E-03

1,4-Dichlorobenzene -- 8.11E-07 -- 8.11E-07 Liver -- 5.64E-04 -- 5.64E-04

2,4,6-Trichlorophenol -- 2.35E-14 -- 2.35E-14 -- -- NC -- NC

Benzo(a)anthracene -- 1.95E-12 -- 1.95E-12 -- -- NC -- NC

Benzo(a)pyrene -- 1.32E-11 -- 1.32E-11 -- -- NC -- NC

Benzo(b)fluoranthene -- 1.61E-12 -- 1.61E-12 -- -- NC -- NC

Dibenzo(a,h)anthracene -- 4.40E-12 -- 4.40E-12 -- -- NC -- NC

Naphthalene -- NC -- NC Nasal -- 3.77E-03 -- 3.77E-03

4,4'-DDT -- 1.44E-12 -- 1.44E-12 -- -- NC -- NC

beta-BHC -- 1.27E-11 -- 1.27E-11 -- -- NC -- NC

delta-BHC -- NC -- NC -- -- NC -- NC

gamma-BHC (Lindane) -- NC -- NC -- -- NC -- NC
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Page 2 of 2RAGS PART D TABLE 9.46RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE S, WELL SA-S-1

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site S Heptachlor -- 1.80E-12 -- 1.80E-12 -- -- NC -- NC

Pentachlorophenol -- NC -- NC -- -- NC -- NC

PCBs, Total -- 5.33E-10 -- 5.33E-10 -- -- NC -- NC

Constituent Total 1.31E-06 1.31E-06 2.62E-01 2.62E-01

Exposure Point Total 1.31E-06 2.62E-01
Exposure Medium Total 1.31E-06 2.62E-01

Medium Total 5.56E-05 8.08E+00

Groundwater Ambient Air S - SA-S-1 Benzene -- 1.89E-10 -- 1.89E-10 Immune -- 8.08E-06 -- 8.08E-06

Chloroethane -- NC -- NC Developmental -- 1.49E-07 -- 1.49E-07

Constituent Total 1.89E-10 1.89E-10 8.23E-06 8.23E-06

Exposure Point Total 1.89E-10 8.23E-06

Exposure Medium Total 1.89E-10 8.23E-06

Medium Total 1.89E-10 8.23E-06

Receptor Total 5.56E-05 Receptor HI Total  8.08E+00  

Notes:

HI - Hazard Index. Adrenal HI= 6.19E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.54E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Eye HI= 7.79E+00

Immune HI= 7.79E+00

Kidney HI= 1.15E-01

Liver HI= 1.13E-01

Nails HI= 7.79E+00

Nasal HI= 3.77E-03

Nervous system HI= 1.58E-01

Reproductive HI= 1.41E-03

Vascular HI= 6.76E-04
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Page 1 of 1RAGS PART D TABLE 9.47MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: MISSISSIPPI RIVER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Mississippi River Arsenic 4.06E-09 -- 8.93E-09 1.30E-08 Skin, Vascular 5.74E-05 -- 1.26E-04 1.84E-04

Constituent Total 4.06E-09 8.93E-09 1.30E-08 5.74E-05 1.26E-04 1.84E-04

Exposure Point Total 1.30E-08 1.84E-04
Exposure Medium Total 1.30E-08 1.84E-04

Medium Total 1.30E-08 1.84E-04

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 2.28E-06 -- 1.33E-04 1.36E-04

4-Chloroaniline 1.42E-10 -- 1.57E-09 1.71E-09 Spleen 4.18E-06 -- 4.63E-05 5.05E-05

Aluminum NC -- NC NC Nervous System 2.40E-06 -- 2.64E-06 5.04E-06

Manganese NC -- NC NC Nervous System 9.61E-06 -- 2.64E-04 2.74E-04

Constituent Total 1.42E-10 1.57E-09 1.71E-09 1.85E-05 4.46E-04 4.65E-04

Exposure Point Total 1.71E-09 4.65E-04

Exposure Medium Total 1.71E-09 4.65E-04

Medium Total 1.71E-09 4.65E-04

Receptor Total 1.47E-08 Receptor HI Total  6.49E-04  

Notes:

HI - Hazard Index. Nervous System HI= 4.14E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Skin HI= 1.84E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Spleen HI= 5.05E-05

Vascular HI= 1.84E-04
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Page 1 of 1RAGS PART D TABLE 9.47RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: MISSISSIPPI RIVER

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Mississippi River Arsenic 1.69E-08 -- 1.86E-08 3.56E-08 Skin, Vascular 2.39E-04 -- 2.63E-04 5.03E-04

Constituent Total 1.69E-08 1.86E-08 3.56E-08 2.39E-04 2.63E-04 5.03E-04

Exposure Point Total 3.56E-08 5.03E-04
Exposure Medium Total 3.56E-08 5.03E-04

Medium Total 3.56E-08 5.03E-04

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 7.21E-06 -- 4.22E-04 4.30E-04

4-Chloroaniline 4.53E-10 -- 5.02E-09 5.48E-09 Spleen 1.34E-05 -- 1.48E-04 1.61E-04

Aluminum NC -- NC NC Nervous System 6.45E-06 -- 7.10E-06 1.36E-05

Manganese NC -- NC NC Nervous System 2.24E-05 -- 6.16E-04 6.39E-04

Constituent Total 4.53E-10 5.02E-09 5.48E-09 4.94E-05 1.19E-03 1.24E-03

Exposure Point Total 5.48E-09 1.24E-03

Exposure Medium Total 5.48E-09 1.24E-03

Medium Total 5.48E-09 1.24E-03

Receptor Total 4.10E-08 Receptor HI Total  1.75E-03  

Notes:

HI - Hazard Index. Nervous System HI= 1.08E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Skin HI= 5.03E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Spleen HI= 1.61E-04

Vascular HI= 5.03E-04
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Page 1 of 1RAGS PART D TABLE 9.48MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q SOUTH - LARGE POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Site Q South - Large Pond PCBs, Total 5.16E-08 -- 1.92E-07 2.43E-07 Eye, Nails, Immune 8.21E-03 -- 3.05E-02 3.87E-02

Constituent Total 5.16E-08 1.92E-07 2.43E-07 8.21E-03 3.05E-02 3.87E-02

Exposure Point Total 2.43E-07 3.87E-02
Exposure Medium Total 2.43E-07 3.87E-02

Medium Total 2.43E-07 3.87E-02

Surface Water Surface Water Site Q South - Large Pond Aluminum NC -- NC NC Nervous System 1.57E-05 -- 1.73E-05 3.30E-05

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.63E-05 -- 4.47E-04 4.63E-04

Constituent Total NC NC NC 3.20E-05 4.64E-04 4.96E-04

Exposure Point Total NC 4.96E-04

Exposure Medium Total NC 4.96E-04

Medium Total NC 4.96E-04

Receptor Total 2.43E-07 Receptor HI Total  3.92E-02  

Notes:

HI - Hazard Index. Eye HI= 3.87E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 3.87E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 3.87E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Nervous System HI= 4.96E-04
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Page 1 of 1RAGS PART D TABLE 9.48RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q SOUTH - LARGE POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Site Q South - Large Pond PCBs, Total 7.02E-07 -- 1.30E-06 2.01E-06 Eye, Nails, Immune 1.12E-01 -- 2.07E-01 3.19E-01

Constituent Total 7.02E-07 1.30E-06 2.01E-06 1.12E-01 2.07E-01 3.19E-01

Exposure Point Total 2.01E-06 3.19E-01
Exposure Medium Total 2.01E-06 3.19E-01

Medium Total 2.01E-06 3.19E-01

Surface Water Surface Water Site Q South - Large Pond Aluminum NC -- NC NC Nervous System 2.92E-05 -- 3.21E-05 6.13E-05

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 7.26E-05 -- 2.00E-03 2.07E-03

Constituent Total NC NC NC 1.02E-04 2.03E-03 2.13E-03

Exposure Point Total NC 2.13E-03

Exposure Medium Total NC 2.13E-03

Medium Total NC 2.13E-03

Receptor Total 2.01E-06 Receptor HI Total  3.21E-01  

Notes:

HI - Hazard Index. Eye HI= 3.19E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 3.19E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 3.19E-01

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Nervous System HI= 2.13E-03
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Page 1 of 1RAGS PART D TABLE 9.49MLE

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Site Q South - Small Pond Dieldrin 1.19E-08 -- 2.62E-08 3.81E-08 Liver 9.46E-05 -- 2.08E-04 3.03E-04

PCBs, Total 5.56E-08 -- 2.06E-07 2.62E-07 Eye, Nails, Immune 8.85E-03 -- 3.28E-02 4.17E-02

Constituent Total 6.75E-08 2.33E-07 3.00E-07 8.94E-03 3.30E-02 4.20E-02

Exposure Point Total 3.00E-07 4.20E-02
Exposure Medium Total 3.00E-07 4.20E-02

Medium Total 3.00E-07 4.20E-02

Surface Water Surface Water Site Q South - Small Pond Benzo(a)pyrene 2.14E-08 -- 7.49E-05 7.49E-05 -- NC -- NC NC

Benzo(k)fluoranthene 5.06E-10 -- 1.67E-06 1.67E-06 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 2.11E-09 -- 7.78E-06 7.78E-06 -- NC -- NC NC

Constituent Total 2.40E-08 8.44E-05 8.44E-05 NC NC NC

Exposure Point Total 8.44E-05 NC

Exposure Medium Total 8.44E-05 NC

Medium Total 8.44E-05 NC

Receptor Total 8.47E-05 Receptor HI Total  4.20E-02  

Notes:

HI - Hazard Index. Eye HI= 4.17E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 4.17E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 3.03E-04

Nails HI= 4.17E-02
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Page 1 of 1RAGS PART D TABLE 9.49RME

TOTAL POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Sediment Sediment Site Q South - Small Pond Dieldrin 8.76E-08 -- 9.64E-08 1.84E-07 Liver 6.97E-04 -- 7.67E-04 1.46E-03

PCBs, Total 3.96E-07 -- 7.35E-07 1.13E-06 Eye, Nails, Immune 6.30E-02 -- 1.17E-01 1.80E-01

Constituent Total 4.84E-07 8.31E-07 1.31E-06 6.37E-02 1.18E-01 1.81E-01

Exposure Point Total 1.31E-06 1.81E-01
Exposure Medium Total 1.31E-06 1.81E-01

Medium Total 1.31E-06 1.81E-01

Surface Water Surface Water Site Q South - Small Pond Benzo(a)pyrene 6.00E-08 -- 2.10E-04 2.10E-04 -- NC -- NC NC

Benzo(k)fluoranthene 9.39E-10 -- 3.11E-06 3.11E-06 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 3.91E-09 -- 1.44E-05 1.44E-05 -- NC -- NC NC

Constituent Total 6.48E-08 2.27E-04 2.27E-04 NC NC NC

Exposure Point Total 2.27E-04 NC

Exposure Medium Total 2.27E-04 NC

Medium Total 2.27E-04 NC

Receptor Total 2.29E-04 Receptor HI Total  1.81E-01  

Notes:

HI - Hazard Index. Eye HI= 1.80E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.80E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 1.46E-03

Nails HI= 1.80E-01
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Page 1 of 1RAGS PART D TABLE 9.50MLE)

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: MISSISSIPPI RIVER - DOWNSTREAM DISCHARGE AREA (DDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - DDA Dioxin TEQ-HH 1.92E-07 -- -- 1.92E-07 Developmental 9.94E-03 -- -- 9.94E-03

Constituent Total 1.92E-07 1.92E-07 9.94E-03 9.94E-03

Exposure Point Total 1.92E-07 9.94E-03
Exposure Medium Total 1.92E-07 9.94E-03

Medium Total 1.92E-07 9.94E-03

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 6.56E-07 -- 4.82E-05 4.88E-05

4-Chloroaniline 3.34E-11 -- 4.64E-10 4.97E-10 Spleen 1.20E-06 -- 1.67E-05 1.79E-05

Aluminum NC -- NC NC Nervous System 6.90E-07 -- 9.52E-07 1.64E-06

Manganese NC -- NC NC Nervous System 2.76E-06 -- 9.54E-05 9.81E-05

Constituent Total 3.34E-11 4.64E-10 4.97E-10 5.31E-06 1.61E-04 1.66E-04

Exposure Point Total 4.97E-10 1.66E-04

Exposure Medium Total 4.97E-10 1.66E-04

Medium Total 4.97E-10 1.66E-04

Sediment Sediment Mississippi River Arsenic 9.56E-10 -- 3.96E-09 4.91E-09 Skin, Vascular 1.65E-05 -- 6.84E-05 8.49E-05

Constituent Total 9.56E-10 3.96E-09 4.91E-09 1.65E-05 6.84E-05 8.49E-05

Exposure Point Total 4.91E-09 8.49E-05

Exposure Medium Total 4.91E-09 8.49E-05

Medium Total 4.91E-09 8.49E-05

Receptor Total 1.97E-07 Receptor HI Total  1.02E-02  

Notes:

DDA - Downstream Discharge Area Developmental HI= 9.94E-03  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Nervous System HI= 1.49E-04

HI - Hazard Index. Skin HI= 8.49E-05

NC - Not Calculated.  No dose-response value for this route of exposure. Spleen HI= 1.79E-05

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Vascular HI= 8.49E-05

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Recreational Fisher\MLE rec fisher total.xlsMR - DDA
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 1RAGS PART D TABLE 9.50RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: MISSISSIPPI RIVER - DOWNSTREAM DISCHARGE AREA (DDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - DDA Dioxin TEQ-HH 5.11E-06 -- -- 5.11E-06 Developmental 7.95E-02 -- -- 7.95E-02

Constituent Total 5.11E-06 5.11E-06 7.95E-02 7.95E-02

Exposure Point Total 5.11E-06 7.95E-02
Exposure Medium Total 5.11E-06 7.95E-02

Medium Total 5.11E-06 7.95E-02

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 1.64E-05 -- 6.02E-04 6.18E-04

4-Chloroaniline 2.81E-09 -- 1.95E-08 2.23E-08 Spleen 3.04E-05 -- 2.11E-04 2.41E-04

Aluminum NC -- NC NC Nervous System 1.47E-05 -- 1.01E-05 2.48E-05

Manganese NC -- NC NC Nervous System 5.09E-05 -- 8.79E-04 9.30E-04

Constituent Total 2.81E-09 1.95E-08 2.23E-08 1.12E-04 1.70E-03 1.81E-03

Exposure Point Total 2.23E-08 1.81E-03

Exposure Medium Total 2.23E-08 1.81E-03

Medium Total 2.23E-08 1.81E-03

Sediment Sediment Mississippi River Arsenic 5.25E-08 -- 1.09E-07 1.61E-07 Skin, Vascular 2.72E-04 -- 5.63E-04 8.35E-04

Constituent Total 5.25E-08 1.09E-07 1.61E-07 2.72E-04 5.63E-04 8.35E-04

Exposure Point Total 1.61E-07 8.35E-04

Exposure Medium Total 1.61E-07 8.35E-04

Medium Total 1.61E-07 8.35E-04

Receptor Total 5.30E-06 Receptor HI Total  8.22E-02  

Notes:

DDA - Downstream Discharge Area Developmental HI= 7.95E-02  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Nervous System HI= 1.57E-03

HI - Hazard Index. Skin HI= 8.35E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Spleen HI= 2.41E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Vascular HI= 8.35E-04
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Page 1 of 1RAGS PART D TABLE 9.51MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: MISSISSIPPI RIVER - UPSTREAM DISCHARGE AREA (UDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - UDA 4,4'-DDE 1.06E-08 -- -- 1.06E-08 Liver 4.86E-04 -- -- 4.86E-04

Dieldrin 2.38E-07 -- -- 2.38E-07 Liver 2.31E-03 -- -- 2.31E-03

Dioxin TEQ-HH 1.22E-06 -- -- 1.22E-06 Developmental 6.31E-02 -- -- 6.31E-02

Constituent Total 1.47E-06 1.47E-06 6.59E-02 6.59E-02

Exposure Point Total 1.47E-06 6.59E-02
Exposure Medium Total 1.47E-06 6.59E-02

Medium Total 1.47E-06 6.59E-02

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 6.56E-07 -- 4.82E-05 4.88E-05

4-Chloroaniline 3.34E-11 -- 4.64E-10 4.97E-10 Spleen 1.20E-06 -- 1.67E-05 1.79E-05

Aluminum NC -- NC NC Nervous System 6.90E-07 -- 9.52E-07 1.64E-06

Manganese NC -- NC NC Nervous System 2.76E-06 -- 9.54E-05 9.81E-05

Constituent Total 3.34E-11 4.97E-10 5.31E-06 1.61E-04 1.66E-04

Exposure Point Total 4.97E-10 1.66E-04

Exposure Medium Total 4.97E-10 1.66E-04

Medium Total 4.97E-10 1.66E-04

Sediment Sediment Mississippi River Arsenic 9.56E-10 -- 3.96E-09 4.91E-09 Skin, Vascular 1.65E-05 -- 6.84E-05 8.49E-05

Constituent Total 9.56E-10 3.96E-09 4.91E-09 1.65E-05 6.84E-05 8.49E-05

Exposure Point Total 4.91E-09 8.49E-05

Exposure Medium Total 4.91E-09 8.49E-05

Medium Total 4.91E-09 8.49E-05

Receptor Total 1.47E-06 Receptor HI Total  6.61E-02  

Notes:

UDA - Upstream Discharge Area. Developmental HI= 6.31E-02  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Liver HI= 2.80E-03

HI - Hazard Index. Nervous System HI= 1.49E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Skin HI= 8.49E-05

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Spleen HI= 1.79E-05

Vascular HI= 8.49E-05

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Recreational Fisher\MLE rec fisher total.xlsMR - UDA
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 1RAGS PART D TABLE 9.51RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: MISSISSIPPI RIVER - UPSTREAM DISCHARGE AREA (UDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - UDA 4,4'-DDE 2.83E-07 -- -- 2.83E-07 Liver 3.89E-03 -- -- 3.89E-03

Dieldrin 6.35E-06 -- -- 6.35E-06 Liver 1.85E-02 -- -- 1.85E-02

Dioxin TEQ-HH 3.24E-05 -- -- 3.24E-05 Developmental 5.05E-01 -- -- 5.05E-01

Constituent Total 3.91E-05 3.91E-05 5.27E-01 5.27E-01

Exposure Point Total 3.91E-05 5.27E-01
Exposure Medium Total 3.91E-05 5.27E-01

Medium Total 3.91E-05 5.27E-01

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 1.64E-05 -- 6.02E-04 6.18E-04

4-Chloroaniline 2.81E-09 -- 1.95E-08 2.23E-08 Spleen 3.04E-05 -- 2.11E-04 2.41E-04

Aluminum NC -- NC NC Nervous System 1.47E-05 -- 1.01E-05 2.48E-05

Manganese NC -- NC NC Nervous System 5.09E-05 -- 8.79E-04 9.30E-04

Constituent Total 2.81E-09 2.23E-08 1.12E-04 1.70E-03 1.81E-03

Exposure Point Total 2.23E-08 1.81E-03

Exposure Medium Total 2.23E-08 1.81E-03

Medium Total 2.23E-08 1.81E-03

Sediment Sediment Mississippi River Arsenic 5.25E-08 -- 1.09E-07 1.61E-07 Skin, Vascular 2.72E-04 -- 5.63E-04 8.35E-04

Constituent Total 5.25E-08 1.09E-07 1.61E-07 2.72E-04 5.63E-04 8.35E-04

Exposure Point Total 1.61E-07 8.35E-04

Exposure Medium Total 1.61E-07 8.35E-04

Medium Total 1.61E-07 8.35E-04

Receptor Total 3.93E-05 Receptor HI Total  5.30E-01  

Notes:

UDA - Upstream Discharge Area. Developmental HI= 5.05E-01  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Liver HI= 2.24E-02

HI - Hazard Index. Nervous System HI= 1.57E-03

NC - Not Calculated.  No dose-response value for this route of exposure. Skin HI= 8.35E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Spleen HI= 2.41E-04

Vascular HI= 8.35E-04
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Page 1 of 1RAGS PART D TABLE 9.52MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: MISSISSIPPI RIVER - PLUME DISCHARGE AREA (PDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS                                                                                                                     

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - PDA Dioxin TEQ-HH 1.61E-07 -- -- 1.61E-07 Developmental 8.33E-03 -- -- 8.33E-03

Constituent Total 1.61E-07 1.61E-07 8.33E-03 8.33E-03

Exposure Point Total 1.61E-07 8.33E-03
Exposure Medium Total 1.61E-07 8.33E-03

Medium Total 1.61E-07 8.33E-03

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 6.56E-07 -- 4.82E-05 4.88E-05

4-Chloroaniline 3.34E-11 -- 4.64E-10 4.97E-10 Spleen 1.20E-06 -- 1.67E-05 1.79E-05

Aluminum NC -- NC NC Nervous System 6.90E-07 -- 9.52E-07 1.64E-06

Manganese NC -- NC NC Nervous System 2.76E-06 -- 9.54E-05 9.81E-05

Constituent Total 3.34E-11 4.64E-10 4.97E-10 5.31E-06 1.61E-04 1.66E-04

Exposure Point Total 4.97E-10 1.66E-04

Exposure Medium Total 4.97E-10 1.66E-04

Medium Total 4.97E-10 1.66E-04

Sediment Sediment Mississippi River Arsenic 9.56E-10 -- 3.96E-09 4.91E-09 Skin, Vascular 1.65E-05 -- 6.84E-05 8.49E-05

Constituent Total 9.56E-10 3.96E-09 4.91E-09 1.65E-05 6.84E-05 8.49E-05

Exposure Point Total 4.91E-09 8.49E-05

Exposure Medium Total 4.91E-09 8.49E-05

Medium Total 4.91E-09 8.49E-05

Receptor Total 1.66E-07 Receptor HI Total  8.59E-03  

Notes:

PDA - Plume Discharge Area. Developmental HI= 8.33E-03  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Nervous System HI= 1.49E-04

HI - Hazard Index. Skin HI= 8.49E-05

NC - Not Calculated.  No dose-response value for this route of exposure. Spleen HI= 1.79E-05

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Vascular HI= 8.49E-05

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Recreational Fisher\MLE rec fisher total.xlsMR - PDA
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 1RAGS PART D TABLE 9.52RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: MISSISSIPPI RIVER - PLUME DISCHARGE AREA (PDA)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Mississippi River - PDA Dioxin TEQ-HH 3.70E-06 -- -- 3.70E-06 Developmental 5.76E-02 -- -- 5.76E-02

Constituent Total 3.70E-06 3.70E-06 5.76E-02 5.76E-02

Exposure Point Total 3.70E-06 5.76E-02
Exposure Medium Total 3.70E-06 5.76E-02

Medium Total 3.70E-06 5.76E-02

Surface Water Surface Water Mississippi River 2,4-Dichlorophenol NC -- NC NC Nervous System 1.64E-05 -- 6.02E-04 6.18E-04

4-Chloroaniline 2.81E-09 -- 1.95E-08 2.23E-08 Spleen 3.04E-05 -- 2.11E-04 2.41E-04

Aluminum NC -- NC NC Nervous System 1.47E-05 -- 1.01E-05 2.48E-05

Manganese NC -- NC NC Nervous System 5.09E-05 -- 8.79E-04 9.30E-04

Constituent Total 2.81E-09 1.95E-08 2.23E-08 1.12E-04 1.70E-03 1.81E-03

Exposure Point Total 2.23E-08 1.81E-03

Exposure Medium Total 2.23E-08 1.81E-03

Medium Total 2.23E-08 1.81E-03

Sediment Sediment Mississippi River Arsenic 5.25E-08 -- 1.09E-07 1.61E-07 Skin, Vascular 2.72E-04 -- 5.63E-04 8.35E-04

Constituent Total 5.25E-08 1.09E-07 1.61E-07 2.72E-04 5.63E-04 8.35E-04

Exposure Point Total 1.61E-07 8.35E-04

Exposure Medium Total 1.61E-07 8.35E-04

Medium Total 1.61E-07 8.35E-04

Receptor Total 3.89E-06 Receptor HI Total  6.02E-02  

Notes:

PDA - Plume Discharge Area. Developmental HI= 5.76E-02  

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Nervous System HI= 1.57E-03

HI - Hazard Index. Skin HI= 8.35E-04

NC - Not Calculated.  No dose-response value for this route of exposure. Spleen HI= 2.41E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Vascular HI= 8.35E-04
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Page 1 of 1RAGS PART D TABLE 9.53MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: SITE Q SOUTH - LARGE POND - BLACK BULLHEAD FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue 4,4'-DDT 2.25E-07 -- -- 2.25E-07 Liver 1.03E-02 -- -- 1.03E-02

alpha-Chlordane 6.43E-09 -- -- 6.43E-09 Liver 2.86E-04 -- -- 2.86E-04

Dieldrin 2.94E-06 -- -- 2.94E-06 Liver 2.86E-02 -- -- 2.86E-02

PCBs, Total 1.42E-05 -- -- 1.42E-05 Eye, Nails, Immune 2.76E+00 -- -- 2.76E+00

Dioxin TEQ-HH 7.30E-07 -- -- 7.30E-07 Developmental 3.78E-02 -- -- 3.78E-02

Arsenic 2.15E-06 -- -- 2.15E-06 Skin, Vascular 3.71E-02 -- -- 3.71E-02

Mercury NC -- -- NC Immune 1.19E-02 -- -- 1.19E-02

Constituent Total 2.03E-05 2.03E-05 2.89E+00 2.89E+00

Exposure Point Total 2.03E-05 2.89E+00
Exposure Medium Total 2.03E-05 2.89E+00

Medium Total 2.03E-05 2.89E+00

Surface Water Surface Water Q South - Large Pond Aluminum NC -- NC NC Nervous System 4.52E-06 -- 6.24E-06 1.08E-05

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 4.68E-06 -- 1.61E-04 1.66E-04

Constituent Total NC NC NC 9.20E-06 1.68E-04 1.77E-04

Exposure Point Total NC 1.77E-04

Exposure Medium Total NC 1.77E-04

Medium Total NC 1.77E-04

Sediment Sediment Q South - Large Pond PCBs, Total 1.22E-08 -- 8.49E-08 9.70E-08 Eye, Nails, Immune 2.36E-03 -- 1.65E-02 1.89E-02

Constituent Total 1.22E-08 8.49E-08 9.70E-08 2.36E-03 1.65E-02 1.89E-02

Exposure Point Total 9.70E-08 1.89E-02

Exposure Medium Total 9.70E-08 1.89E-02

Medium Total 9.70E-08 1.89E-02

Receptor Total 2.04E-05 Receptor HI Total  2.91E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.78E-02  

HI - Hazard Index. Eye HI= 2.78E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.79E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 2.86E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Liver HI= 3.89E-02

Nails HI= 2.78E+00

Nervous System HI= 1.77E-04

Skin HI= 3.71E-02

Vascular HI= 3.71E-02

Site Q South - Large Pond -
Black Bullhead Fillet
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Page 1 of 1RAGS PART D TABLE 9.53RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q SOUTH - LARGE POND - BLACK BULLHEAD FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue 4,4'-DDT 6.00E-06 -- -- 6.00E-06 Liver 8.23E-02 -- -- 8.23E-02

alpha-Chlordane 1.71E-07 -- -- 1.71E-07 Liver 2.29E-03 -- -- 2.29E-03

Dieldrin 7.84E-05 -- -- 7.84E-05 Liver 2.29E-01 -- -- 2.29E-01

PCBs, Total 3.79E-04 -- -- 3.79E-04 Eye, Nails, Immune 2.21E+01 -- -- 2.21E+01

Dioxin TEQ-HH 1.95E-05 -- -- 1.95E-05 Developmental 3.03E-01 -- -- 3.03E-01

Arsenic 5.73E-05 -- -- 5.73E-05 Skin, Vascular 2.97E-01 -- -- 2.97E-01

Mercury NC -- -- NC Immune 9.52E-02 -- -- 9.52E-02

Constituent Total 5.40E-04 5.40E-04 2.31E+01 2.31E+01

Exposure Point Total 5.40E-04 2.31E+01
Exposure Medium Total 5.40E-04 2.31E+01

Medium Total 5.40E-04 2.31E+01

Surface Water Surface Water Q South - Large Pond Aluminum NC -- NC NC Nervous System 6.63E-05 -- 4.57E-05 1.12E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.65E-04 -- 2.85E-03 3.01E-03

Constituent Total NC NC NC 2.31E-04 2.89E-03 3.12E-03

Exposure Point Total NC 3.12E-03

Exposure Medium Total NC 3.12E-03

Medium Total NC 3.12E-03

Sediment Sediment Q South - Large Pond PCBs, Total 2.18E-06 -- 7.60E-06 9.78E-06 Eye, Nails, Immune 1.27E-01 -- 4.43E-01 5.70E-01

Constituent Total 2.18E-06 7.60E-06 9.78E-06 1.27E-01 4.43E-01 5.70E-01

Exposure Point Total 9.78E-06 5.70E-01

Exposure Medium Total 9.78E-06 5.70E-01

Medium Total 9.78E-06 5.70E-01

Receptor Total 5.50E-04 Receptor HI Total  2.37E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.03E-01  

HI - Hazard Index. Eye HI= 2.27E+01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.28E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 3.13E-01

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Nails HI= 2.27E+01

Nervous System HI= 3.12E-03

Skin HI= 2.97E-01

Vascular HI= 2.97E-01

Site Q South - Large Pond -
Black Bullhead Fillet
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RAGS PART D TABLE 9.54MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: Q SOUTH - LARGE POND - CARP FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Benzo(a)anthracene 1.88E-07 -- -- 1.88E-07 -- NC -- -- NC

Benzo(a)pyrene 2.41E-06 -- -- 2.41E-06 -- NC -- -- NC

bis(2-Ethylhexyl)phthalate 1.29E-08 -- -- 1.29E-08 Liver 3.57E-04 -- -- 3.57E-04

Dibenzo(a,h)anthracene 1.88E-06 -- -- 1.88E-06 -- NC -- -- NC

4,4'-DDT 2.06E-07 -- -- 2.06E-07 Liver 9.43E-03 -- -- 9.43E-03

alpha-Chlordane 1.03E-08 -- -- 1.03E-08 Liver 4.57E-04 -- -- 4.57E-04

beta-BHC 5.62E-08 -- -- 5.62E-08 Kidney, Liver 8.10E-04 -- -- 8.10E-04

Dieldrin 5.58E-06 -- -- 5.58E-06 Liver 5.43E-02 -- -- 5.43E-02

PCBs, Total 3.68E-05 -- -- 3.68E-05 Eye, Nails, Immune 7.16E+00 -- -- 7.16E+00

Dioxin TEQ-HH 4.21E-06 -- -- 4.21E-06 Developmental 2.18E-01 -- -- 2.18E-01

Arsenic 2.26E-06 -- -- 2.26E-06 Skin, Vascular 3.90E-02 -- -- 3.90E-02

Constituent Total 5.36E-05 5.36E-05 7.48E+00 7.48E+00

Exposure Point Total 5.36E-05 7.48E+00
Exposure Medium Total 5.36E-05 7.48E+00

Medium Total 5.36E-05 7.48E+00

Surface Water Surface Water Q South Large Pond Aluminum NC -- NC NC Nervous System 4.52E-06 -- 6.24E-06 1.08E-05

Lead NC -- NC NC NA NC -- NC NC

Manganese NC -- NC NC Nervous System 4.68E-06 -- 1.61E-04 1.66E-04

Constituent Total NC NC NC 9.20E-06 1.68E-04 1.77E-04

Exposure Point Total NC 1.77E-04

Exposure Medium Total NC 1.77E-04

Medium Total NC 1.77E-04

Sediment Sediment Q South Large Pond PCBs, Total 1.22E-08 -- 8.49E-08 9.70E-08 Eye, Nails, Immune 2.36E-03 -- 1.65E-02 1.89E-02

Constituent Total 1.22E-08 8.49E-08 9.70E-08 2.36E-03 1.65E-02 1.89E-02

Exposure Point Total 9.70E-08 1.89E-02

Exposure Medium Total 9.70E-08 1.89E-02

Medium Total 9.70E-08 1.89E-02

Receptor Total 5.37E-05 Receptor HI Total  7.50E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 2.18E-01  

HI - Hazard Index. Eye HI= 7.18E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 7.18E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 1.27E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Liver HI= 6.49E-02

Nails HI= 7.18E+00

Nervous System HI= 1.77E-04

Skin HI= 3.90E-02

Vascular HI= 3.90E-02

Site Q South - Large Pond 
Carp Fillet
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RAGS PART D TABLE 9.54RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: Q SOUTH - LARGE POND - CARP FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Benzo(a)anthracene 5.01E-06 -- -- 5.01E-06 -- NC -- -- NC

Benzo(a)pyrene 6.44E-05 -- -- 6.44E-05 -- NC -- -- NC

bis(2-Ethylhexyl)phthalate 3.43E-07 -- -- 3.43E-07 Liver 2.86E-03 -- -- 2.86E-03

Dibenzo(a,h)anthracene 5.01E-05 -- -- 5.01E-05 -- NC -- -- NC

4,4'-DDT 5.50E-06 -- -- 5.50E-06 Liver 7.54E-02 -- -- 7.54E-02

alpha-Chlordane 2.74E-07 -- -- 2.74E-07 Liver 3.66E-03 -- -- 3.66E-03

beta-BHC 1.50E-06 -- -- 1.50E-06 Kidney, Liver 6.48E-03 -- -- 6.48E-03

Dieldrin 1.49E-04 -- -- 1.49E-04 Liver 4.34E-01 -- -- 4.34E-01

PCBs, Total 9.82E-04 -- -- 9.82E-04 Eye, Nails, Immune 5.73E+01 -- -- 5.73E+01

Dioxin TEQ-HH 1.12E-04 -- -- 1.12E-04 Developmental 1.75E+00 -- -- 1.75E+00

Arsenic 6.02E-05 -- -- 6.02E-05 Skin, Vascular 3.12E-01 -- -- 3.12E-01

Constituent Total 1.43E-03 1.43E-03 5.98E+01 5.98E+01

Exposure Point Total 1.43E-03 5.98E+01
Exposure Medium Total 1.43E-03 5.98E+01

Medium Total 1.43E-03 5.98E+01

Surface Water Surface Water Q South Large Pond Aluminum NC -- NC NC Nervous System 6.63E-05 -- 4.57E-05 1.12E-04

Lead NC -- NC NC NA NC -- NC NC

Manganese NC -- NC NC Nervous System 1.65E-04 -- 2.85E-03 3.01E-03

Constituent Total NC NC NC 2.31E-04 2.89E-03 3.12E-03

Exposure Point Total NC 3.12E-03

Exposure Medium Total NC 3.12E-03

Medium Total NC 3.12E-03

Sediment Sediment Q South Large Pond PCBs, Total 2.18E-06 -- 7.60E-06 9.78E-06 Eye, Nails, Immune 1.27E-01 -- 4.43E-01 5.70E-01

Constituent Total 2.18E-06 7.60E-06 9.78E-06 1.27E-01 4.43E-01 5.70E-01

Exposure Point Total 9.78E-06 5.70E-01

Exposure Medium Total 9.78E-06 5.70E-01

Medium Total 9.78E-06 5.70E-01

Receptor Total 1.44E-03 Receptor HI Total  6.04E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.75E+00  

HI - Hazard Index. Eye HI= 5.78E+01

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 5.78E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 6.48E-03

Liver HI= 5.23E-01

Nails HI= 5.78E+01

Nervous System HI= 3.12E-03

Skin HI= 3.12E-01

Vascular HI= 3.12E-01

Site Q South - Large Pond 
Carp Fillet
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TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Q South Small Pond Benzo(a)pyrene 1.68E-09 -- 7.38E-06 7.38E-06 -- NC -- NC NC

Benzo(k)fluoranthene 3.97E-11 -- 1.65E-07 1.65E-07 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 1.65E-10 -- 7.66E-07 7.66E-07 -- NC -- NC NC

Constituent Total 1.89E-09 8.31E-06 8.31E-06 NC NC NC

Exposure Point Total 8.31E-06 NC

Exposure Medium Total 8.31E-06 NC

Medium Total 8.31E-06 NC

Sediment Sediment Q South Small Pond Dieldrin 2.80E-09 -- 1.16E-08 1.44E-08 Liver 2.72E-05 -- 1.13E-04 1.40E-04

PCBs, Total 1.31E-08 -- 9.14E-08 1.05E-07 Eye, Nails, Immune 2.55E-03 -- 1.78E-02 2.03E-02

Constituent Total 1.59E-08 1.03E-07 1.19E-07 2.57E-03 1.79E-02 2.05E-02

Exposure Point Total 1.19E-07 2.05E-02

Exposure Medium Total 1.19E-07 2.05E-02

Medium Total 1.19E-07 2.05E-02

Receptor Total 8.43E-06 Receptor HI Total  2.05E-02  

Notes:

HI - Hazard Index. Eye HI= 2.03E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 2.03E-02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 1.40E-04

Nails HI= 2.03E-02
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TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Q South Small Pond Benzo(a)pyrene 1.24E-07 -- 2.72E-04 2.72E-04 -- NC -- NC NC

Benzo(k)fluoranthene 1.94E-09 -- 4.03E-06 4.03E-06 -- NC -- NC NC

Indeno(1,2,3-cd)pyrene 8.08E-09 -- 1.87E-05 1.87E-05 -- NC -- NC NC

Constituent Total 1.34E-07 2.95E-04 2.95E-04 NC NC NC

Exposure Point Total 2.95E-04 NC

Exposure Medium Total 2.95E-04 NC

Medium Total 2.95E-04 NC

Sediment Sediment Q South Small Pond Dieldrin 2.72E-07 -- 5.62E-07 8.34E-07 Liver 7.92E-04 -- 1.64E-03 2.43E-03

PCBs, Total 1.23E-06 -- 4.28E-06 5.51E-06 Eye, Nails, Immune 7.16E-02 -- 2.50E-01 3.21E-01

Constituent Total 1.50E-06 4.85E-06 6.34E-06 7.24E-02 2.52E-01 3.24E-01

Exposure Point Total 6.34E-06 3.24E-01

Exposure Medium Total 6.34E-06 3.24E-01

Medium Total 6.34E-06 3.24E-01

Receptor Total 3.01E-04 Receptor HI Total  3.24E-01  

Notes:

HI - Hazard Index. Eye HI= 3.21E-01  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 3.21E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 2.43E-03

Nails HI= 3.21E-01

J:\Indl_Service\Project Files\Sauget-Area 2 06105024\8.0 Project Documents\HHRA\RiskCalcs\Recreational Fisher\RME rec fisher total.xlsQ south small pond
Revised HHRA

Revision 1,  Date Printed: 10/8/2008



Page 1 of 1RAGS PART D TABLE 9.56MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: SITE Q CENTRAL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site Q central Dioxin TEQ-HH 1.32E-09 -- 5.31E-06 5.32E-06 Developmental 6.85E-05 -- 2.76E-01 2.76E-01

Aluminum NC -- NC NC Nervous System 4.02E-05 -- 5.55E-05 9.57E-05

Arsenic 8.32E-09 -- 1.15E-08 1.98E-08 Skin, Vascular 1.44E-04 -- 1.98E-04 3.42E-04

Barium NC -- NC NC Kidney 4.99E-06 -- 9.84E-05 1.03E-04

Beryllium NC -- NC NC Gastrointestinal 1.88E-06 -- 3.71E-04 3.73E-04

Cadmium NC -- NC NC Kidney 1.45E-05 -- 4.01E-04 4.15E-04

Chromium NC -- NC NC None reported 1.88E-05 -- 2.07E-03 2.09E-03

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 2.36E-04 -- 8.14E-03 8.38E-03

Nickel NC -- NC NC Body weight 5.47E-06 -- 1.89E-04 1.94E-04

Vanadium NC -- NC NC Hair 2.88E-05 -- 1.53E-03 1.56E-03

Constituent Total 9.64E-09 5.33E-06 5.34E-06 5.63E-04 2.89E-01 2.89E-01

Exposure Point Total 5.34E-06 2.89E-01

Exposure Medium Total 5.34E-06 2.89E-01

Medium Total 5.34E-06 2.89E-01

Receptor Total 5.34E-06 Receptor HI Total  2.89E-01  

Notes:

HI - Hazard Index. Body weight HI= 1.94E-04  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.76E-01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 3.73E-04

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Hair HI= 1.56E-03

Kidney HI= 5.19E-04

Nervous System HI= 8.48E-03

Skin HI= 3.42E-04

Vascular HI= 3.42E-04
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Page 1 of 1RAGS PART D TABLE 9.56RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q CENTRAL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site Q Central Dioxin TEQ-HH 6.46E-08 -- 1.30E-04 1.30E-04 Developmental 1.00E-03 -- 2.02E+00 2.02E+00

Aluminum NC -- NC NC Nervous System 1.03E-03 -- 7.13E-04 1.75E-03

Arsenic 6.64E-07 -- 4.58E-07 1.12E-06 Skin, Vascular 3.44E-03 -- 2.38E-03 5.82E-03

Barium NC -- NC NC Kidney 1.29E-04 -- 1.27E-03 1.40E-03

Beryllium NC -- NC NC Gastrointestinal 5.17E-05 -- 5.09E-03 5.14E-03

Cadmium NC -- NC NC Kidney 4.13E-04 -- 5.70E-03 6.12E-03

Chromium NC -- NC NC None reported 4.88E-04 -- 2.69E-02 2.74E-02

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 5.02E-03 -- 8.66E-02 9.17E-02

Nickel NC -- NC NC Body weight 1.51E-04 -- 2.60E-03 2.75E-03

Vanadium NC -- NC NC Hair 7.69E-04 -- 2.04E-02 2.12E-02

Constituent Total 7.29E-07 1.30E-04 1.31E-04 1.25E-02 2.17E+00 2.19E+00

Exposure Point Total 1.31E-04 2.19E+00

Exposure Medium Total 1.31E-04 2.19E+00

Medium Total 1.31E-04 2.19E+00

Receptor Total 1.31E-04 Receptor HI Total  2.19E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 2.75E-03  

HI - Hazard Index. Developmental HI= 2.02E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Gastrointestinal HI= 5.14E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hair HI= 2.12E-02

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Kidney HI= 7.52E-03

Nervous System HI= 9.34E-02

Skin HI= 5.82E-03

Vascular HI= 5.82E-03
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Page 1 of 1RAGS PART D TABLE 9.57MLE

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult                       

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 6.83E-10 -- 2.19E-08 2.26E-08 Immune 3.96E-05 -- 1.27E-03 1.31E-03

Chlorobenzene NC -- NC NC Liver 1.88E-05 -- 1.37E-03 1.38E-03

1,4-Dichlorobenzene 4.89E-11 -- 6.60E-09 6.65E-09 Liver, Developmental 2.35E-06 -- 3.17E-04 3.19E-04

2-Chlorophenol NC -- NC NC Reproductive 7.98E-05 -- 1.82E-03 1.90E-03

4-Chloroaniline 2.36E-08 -- 3.29E-07 3.52E-07 Spleen 8.51E-04 -- 1.18E-02 1.27E-02

Naphthalene NC -- NC NC Body weight 1.82E-05 -- 2.42E-03 2.44E-03

Heptachlor Epoxide 3.23E-10 -- 9.95E-08 9.99E-08 Liver 2.12E-05 -- 6.54E-03 6.57E-03

Aluminum NC -- NC NC Nervous System 5.40E-06 -- 7.45E-06 1.29E-05

Arsenic 2.72E-09 -- 3.75E-09 6.47E-09 Skin, Vascular 4.70E-05 -- 6.48E-05 1.12E-04

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.03E-04 -- 3.54E-03 3.65E-03

Constituent Total 2.74E-08 4.60E-07 4.88E-07 1.19E-03 2.92E-02 3.04E-02

Exposure Point Total 4.88E-07 3.04E-02

Exposure Medium Total 4.88E-07 3.04E-02

Medium Total 4.88E-07 3.04E-02

Receptor Total 4.88E-07 Receptor HI Total  3.04E-02  

Notes:

HI - Hazard Index. Body weight HI= 2.44E-03  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 3.19E-04

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 1.31E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Liver HI= 8.27E-03

Nervous System HI= 3.66E-03

Reproductive HI= 1.90E-03

Skin HI= 1.12E-04

Spleen HI= 1.27E-02

Vascular HI= 1.12E-04
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Page 1 of 1RAGS PART D TABLE 9.57RME

TOTAL POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site R Benzene 3.34E-08 -- 5.36E-07 5.69E-07 Immune 5.81E-04 -- 9.33E-03 9.91E-03

Chlorobenzene NC -- NC NC Liver 2.76E-04 -- 1.00E-02 1.03E-02

1,4-Dichlorobenzene 2.39E-09 -- 1.61E-07 1.64E-07 Liver, Developmental 3.44E-05 -- 2.32E-03 2.36E-03

2-Chlorophenol NC -- NC NC Reproductive 1.17E-03 -- 1.33E-02 1.45E-02

4-Chloroaniline 1.16E-06 -- 8.03E-06 9.19E-06 Spleen 1.25E-02 -- 8.68E-02 9.92E-02

Naphthalene NC -- NC NC Body weight 2.67E-04 -- 1.77E-02 1.80E-02

Heptachlor Epoxide 1.58E-08 -- 2.43E-06 2.45E-06 Liver 3.11E-04 -- 4.80E-02 4.83E-02

Aluminum NC -- NC NC Nervous System 7.92E-05 -- 5.47E-05 1.34E-04

Arsenic 1.33E-07 -- 9.17E-08 2.25E-07 Skin, Vascular 6.89E-04 -- 4.75E-04 1.16E-03

Lead (a) (a) (a) (a) (a) (a) (a) (a) (a)

Manganese NC -- NC NC Nervous System 1.51E-03 -- 2.60E-02 2.75E-02

Constituent Total 1.34E-06 1.13E-05 1.26E-05 1.74E-02 2.14E-01 2.31E-01

Exposure Point Total 1.26E-05 2.31E-01

Exposure Medium Total 1.26E-05 2.31E-01

Medium Total 1.26E-05 2.31E-01

Receptor Total 1.26E-05 Receptor HI Total  2.31E-01  

Notes:

HI - Hazard Index. Body weight HI= 1.80E-02  

NC - Not Calculated.  No dose-response value for this route of exposure. Developmental HI= 2.36E-03

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 9.91E-03

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O. Liver HI= 6.10E-02

Nervous System HI= 2.76E-02

Reproductive HI= 1.45E-02

Skin HI= 1.16E-03

Spleen HI= 9.92E-02

Vascular HI= 1.16E-03
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Page 1 of 1RAGS PART D TABLE 10.1MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point Of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site O Xylenes, Total -- NC  -- NC Nervous system -- 1.70E+00 -- 1.70E+00

Constituent Total -- -- 1.70E+00 1.70E+00

Exposure Point Total -- 1.70E+00
Exposure Medium Total -- 1.70E+00

Medium Total -- 1.70E+00

Groundwater Ambient Air O - AA-CLAY-2-22 Benzene -- NCOC -- NCOC Immune -- 1.17E+00 -- 1.17E+00

Constituent Total -- -- 1.17E+00 1.17E+00

Exposure Medium Total -- 1.17E+00

Medium Total -- 1.17E+00

Receptor Total -- Receptor HI Total  2.87E+00  

Notes:

HI - Hazard Index. Immune HI= 1.17E+00  

NC - Not Calculated.  No dose-response value for this pathway. Nervous system HI= 1.70E+00

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.1RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O Dioxin TEQ-HH 1.35E-04 -- 5.34E-05 1.88E-04 Developmental 2.52E+00 -- 9.97E-01 3.51E+00

Constituent Total 1.35E-04 5.34E-05 1.88E-04 2.52E+00 9.97E-01 3.51E+00

Exposure Point Total 1.88E-04 3.51E+00
Exposure Medium Total 1.88E-04 3.51E+00

Ambient Air Site O Benzene -- 6.65E-05 -- 6.65E-05 Immune -- 1.25E+00 -- 1.25E+00

Xylenes, Total -- NC -- NC Nervous system -- 6.41E+00 -- 6.41E+00

Constituent Total 6.65E-05 6.65E-05 7.66E+00 7.66E+00

Exposure Point Total 6.65E-05 7.66E+00
Exposure Medium Total 6.65E-05 7.66E+00

Medium Total 2.55E-04 1.12E+01

Groundwater Ambient Air O - AA-CLAY-2-22 Benzene -- 9.95E-05 -- 9.95E-05 Immune -- 1.87E+00 -- 1.87E+00

Constituent Total 9.95E-05 9.95E-05 1.87E+00 1.87E+00

Exposure Medium Total 9.95E-05 1.87E+00

Medium Total 9.95E-05 1.87E+00

Receptor Total 3.54E-04 Receptor HI Total  1.30E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 3.51E+00  

HI - Hazard Index. Immune HI= 3.13E+00

NC - Not Calculated.  No dose-response value for this pathway. Nervous system HI= 6.41E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.2MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point Of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 6.57E+00 -- 2.44E+00 9.00E+00

Dioxin TEQ-HH 8.61E-05 -- 1.14E-05 9.75E-05 Developmental 5.74E+00 -- 7.58E-01 6.50E+00

Constituent Total 8.61E-05 1.14E-05 9.75E-05 1.23E+01 3.19E+00 1.55E+01

Exposure Point Total 9.75E-05 1.55E+01
Exposure Medium Total 9.75E-05 1.55E+01

Ambient Air Site O North Xylenes, Total -- NC -- NC Nervous system -- 1.23E+00 -- 1.23E+00

Constituent Total -- -- 1.23E+00 1.23E+00

Exposure Point Total -- 1.23E+00
Exposure Medium Total -- 1.23E+00

Medium Total 9.75E-05 1.67E+01

Receptor Total 9.75E-05 Receptor HI Total  1.67E+01  

Notes:

HI - Hazard Index. Eye HI= 9.00E+00

NC - Not Calculated.  No dose-response value for this pathway. Developmental HI= 6.50E+00

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 9.00E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.2RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North PCBs, Total 3.13E-04 -- 3.48E-04 6.61E-04 Eye, Nails, Immune 2.19E+01 -- 2.44E+01 4.63E+01

Dioxin TEQ-HH 1.03E-03 -- 4.06E-04 1.43E-03 Developmental 1.91E+01 -- 7.58E+00 2.67E+01

Constituent Total 1.34E-03 7.54E-04 2.09E-03 4.10E+01 3.19E+01 7.30E+01

Exposure Point Total 2.09E-03 7.30E+01
Exposure Medium Total 2.09E-03 7.30E+01

Ambient Air Site O North Xylenes, Total -- NC -- NC Nervous system -- 3.16E+00 -- 3.16E+00

1,2,4-Trichlorobenzene -- NCOC -- NCOC Kidney -- 1.40E+00 -- 1.40E+00

Constituent Total -- -- 4.56E+00 4.56E+00

Exposure Point Total -- 4.56E+00
Exposure Medium Total -- 4.56E+00

Medium Total 2.09E-03 7.75E+01

Receptor Total 2.09E-03 Receptor HI Total  7.75E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 2.67E+01

HI - Hazard Index. Eye HI= 4.63E+01

NC - Not Calculated.  No dose-response value for this pathway. Immune HI= 4.63E+01

NCOC - Not a Constituent of Concern for this pathway. Kidney HI= 1.40E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 4.63E+01

Nervous system HI= 3.16E+00
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Page 1 of 1RAGS PART D TABLE 10.3RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q CENTRAL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q Central Dioxin TEQ-HH NCOC -- NCOC NCOC Developmental 7.77E-01 -- 3.08E-01 1.08E+00

Constituent Total 7.77E-01 3.08E-01 1.08E+00

Exposure Point Total -- 1.08E+00
Exposure Medium Total -- 1.08E+00

Receptor Total Receptor HI Total  1.08E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.08E+00  

HI - Hazard Index.

NC - Not Calculated.  No dose-response value for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1
RAGS PART D TABLE 10.4RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE Q SOUTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site Q South Dioxin TEQ-HH 7.37E-05 -- 2.92E-05 1.03E-04 Developmental 1.38E+00 -- 5.45E-01 1.92E+00

Cadmium NC -- NC NC Kidney 2.72E+00 -- 7.17E-01 3.43E+00

Constituent Total 7.37E-05 2.92E-05 1.03E-04 4.09E+00 1.26E+00 5.35E+00

Exposure Point Total 1.03E-04 5.35E+00

Medium Total 1.03E-04 5.35E+00

Receptor Total 1.03E-04 Receptor HI Total  5.35E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.92E+00  

HI - Hazard Index. Kidney HI= 3.43E+00

NC - Not Calculated.  No dose-response value for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.5MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point Of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R Chlorobenzene -- NC -- NC Kidney, Liver -- 5.79E-01 -- 5.79E-01

Tetrachloroethene -- 5.68E-05 -- 5.68E-05 Kidney, Liver -- 2.70E+00 -- 2.70E+00

Constituent Total 5.68E-05 5.68E-05 3.28E+00 3.28E+00

Exposure Point Total 5.68E-05 3.28E+00
Exposure Medium Total 5.68E-05 3.28E+00

Medium Total 5.68E-05 3.28E+00

Leachate Ambient Air R - LEACH-R-1 1,2-Dichloroethane -- 5.15E-05 -- 5.15E-05 Liver -- NCOC -- NCOC

Benzene -- NCOC -- NCOC Immune -- 1.83E+00 -- 1.83E+00

Chlorobenzene -- NCOC -- NCOC Kidney, Liver -- 3.56E-01 -- 3.56E-01

Tetrachloroethene -- 3.96E-03 -- 3.96E-03 Kidney, Liver -- 1.89E+02 -- 1.89E+02

Trichloroethene -- 9.41E-04 -- 9.41E-04 Nervous system, Eye -- 7.84E+00 -- 7.84E+00

Constituent Total 4.96E-03 4.96E-03 1.99E+02 1.99E+02

Exposure Point Total 4.96E-03 1.99E+02

Exposure Medium Total 4.96E-03 1.99E+02

Medium Total 4.96E-03 1.99E+02

Receptor Total 5.01E-03 Receptor HI Total  2.02E+02  

Notes:

HI - Hazard Index. Eye HI= 7.84E+00

NC - Not Calculated.  No dose-response value for this pathway. Immune HI= 1.83E+00

NCOC - Not a Constituent of Concern for this pathway. Kidney HI= 1.92E+02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nervous system HI= 7.84E+00
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Page 1 of 1RAGS PART D TABLE 10.5RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R 1,2-Dichloroethane -- 5.46E-05 -- 5.46E-05 Liver -- NCOC -- NCOC

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.31E+00 -- 2.31E+00

Tetrachloroethene -- 5.84E-04 -- 5.84E-04 Kidney, Liver -- 7.78E+00 -- 7.78E+00

Trichloroethene -- 2.73E-04 -- 2.73E-04 Nervous system, Eye -- NCOC -- NCOC

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.46E-01 -- 8.46E-01

Constituent Total 9.11E-04 9.11E-04 1.09E+01 1.09E+01

Exposure Point Total 9.11E-04 1.09E+01
Exposure Medium Total 9.11E-04 1.09E+01

Medium Total 9.11E-04 1.09E+01

Leachate Ambient Air R - LEACH-R-1 1,2-Dichloroethane -- 3.99E-03 -- 3.99E-03 Liver -- NCOC -- NCOC

1,2-Dichloroethene (total) -- NC -- NC Liver, Respiratory -- 1.02E+01 -- 1.02E+01

Benzene -- 2.24E-03 -- 2.24E-03 Immune -- 4.22E+01 -- 4.22E+01

Chlorobenzene -- NC -- NC Kidney, Liver -- 8.30E+00 -- 8.30E+00

Chloroform -- 1.70E-03 -- 1.70E-03 Gastrointestinal, Kidney, Developmental -- 6.89E-01 -- 6.89E-01

Chloromethane -- NC -- NC Brain -- 3.30E+00 -- 3.30E+00

Tetrachloroethene -- 3.31E-01 -- 3.31E-01 Kidney, Liver -- 4.41E+03 -- 4.41E+03

Toluene -- NC -- NC Nervous system -- 3.53E+00 -- 3.53E+00

Trichloroethene -- 7.82E-02 -- 7.82E-02 Nervous system, Eye -- 1.82E+02 -- 1.82E+02

Xylenes, Total -- NC -- NC Nervous system -- 8.92E+00 -- 8.92E+00

1,4-Dichlorobenzene -- 4.53E-05 -- 4.53E-05 Liver -- NCOC -- NCOC

Constituent Total 4.17E-01 4.17E-01 4.67E+03 4.67E+03

Exposure Point Total 4.17E-01 4.67E+03

Exposure Medium Total 4.17E-01 4.67E+03

Medium Total 4.17E-01 4.67E+03

Receptor Total 4.18E-01 Receptor HI Total  4.68E+03  

Notes:

HI - Hazard Index. Brain HI= 3.30E+00  

NC - Not Calculated.  No dose-response value for this pathway. Developmental HI= 6.89E-01

NCOC - Not a Constituent of Concern for this pathway. Eye HI= 1.82E+02

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Gastrointestinal HI= 6.89E-01

Immune HI= 4.22E+01

Kidney HI= 4.43E+03

Liver HI= 4.44E+03

Nervous system HI= 1.95E+02

Respiratory HI= 1.02E+01
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Page 1 of 1RAGS PART D TABLE 10.6MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - MLE: SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point Of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 4.67E+00 -- 1.73E+00 6.40E+00

Constituent Total NCOC NCOC NCOC 4.67E+00 1.73E+00 6.40E+00

Exposure Point Total -- 6.40E+00
Exposure Medium Total -- 6.40E+00

Medium Total -- 6.40E+00

Receptor Total -- Receptor HI Total  6.40E+00  

Notes:

HI - Hazard Index. Eye HI= 6.40E+00

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 6.40E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 6.40E+00
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Page 1 of 1RAGS PART D TABLE 10.6RME

SUMMARY OF POTENTIAL RISK AND HAZARD - OUTDOOR INDUSTRIAL WORKER - RME: SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S PCBs, Total 4.45E-04 -- 4.95E-04 9.40E-04 Eye, Nails, Immune 3.11E+01 -- 3.46E+01 6.58E+01

Constituent Total 4.45E-04 4.95E-04 9.40E-04 3.11E+01 3.46E+01 6.58E+01

Exposure Point Total 9.40E-04 6.58E+01
Exposure Medium Total 9.40E-04 6.58E+01

Ambient Air Site S Chlorobenzene -- NC -- NC Kidney, Liver -- 1.39E+00 -- 1.39E+00

Xylenes, Total -- NC -- NC Nervous system -- 2.66E+00 -- 2.66E+00

1,4-Dichlorobenzene -- 3.20E-05 -- 3.20E-05 Liver -- NCOC -- NCOC

Constituent Total 3.20E-05 3.20E-05 4.05E+00 4.05E+00

Exposure Point Total 3.20E-05 4.05E+00
Exposure Medium Total 3.20E-05 4.05E+00

Medium Total 9.72E-04 6.98E+01

Receptor Total 9.72E-04 Receptor HI Total  6.98E+01  

Notes:

HI - Hazard Index. Eye HI= 6.58E+01  

NC - Not Calculated.  No dose-response value for this pathway. Immune HI= 6.58E+01

NCOC - Not a Constituent of Concern for this pathway. Kidney HI= 1.39E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 1.39E+00

Nails HI= 6.58E+01

Nervous system HI= 2.66E+00
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Page 1 of 1RAGS PART D TABLE 10.7RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 1.16E+00 -- 5.89E-01 1.75E+00

Constituent Total NCOC NCOC NCOC 1.16E+00 5.89E-01 1.75E+00

Exposure Point Total -- 1.75E+00

Exposure Medium Total -- 1.75E+00

Excavation Air Site O Benzene -- NCOC -- NCOC Immune -- 9.08E-01 -- 9.08E-01

Xylenes, Total -- NC -- NC Nervous system -- 4.64E+00 -- 4.64E+00

Constituent Total -- -- 5.55E+00 5.55E+00

Exposure Point Total -- 5.55E+00
Exposure Medium Total -- 5.55E+00

Medium Total -- 7.30E+00

Receptor Total -- Receptor HI Total  7.30E+00  

Notes:

HI - Hazard Index. Eye HI= 1.75E+00  

NC - Not Calculated.  No dose-response value for this route of exposure. Nails HI= 1.75E+00

NCOC - Not a Constituent of Concern for this pathway. Immune HI= 2.66E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nervous System HI= 4.64E+00
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RAGS PART D TABLE 10.8MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 6.21E-01 -- 5.40E-01 1.16E+00

Constituent Total -- -- -- 6.21E-01 5.40E-01 1.16E+00

Exposure Point Total -- 1.16E+00
Exposure Medium Total -- 1.16E+00

Medium Total -- 1.16E+00

Leachate Leachate O North- LEACH-0-1 PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 8.95E-04 -- 1.18E+00 1.19E+00

Constituent Total NCOC NCOC NCOC 8.95E-04 1.18E+00 1.19E+00

Exposure Point Total NCOC 1.19E+00

Exposure Medium Total NCOC 1.19E+00

Medium Total -- 1.19E+00

Receptor Total -- Receptor HI Total  2.35E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Eye HI= 2.35E+00  

HI - Hazard Index. Nails HI= 2.35E+00

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1
RAGS PART D TABLE 10.8RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site O North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 2.18E+01 -- 1.10E+01 3.28E+01

Dioxin TEQ-HH 3.36E-04 -- 6.05E-05 3.97E-04 Immune 7.85E+00 -- 1.41E+00 9.26E+00

Constituent Total 3.36E-04 6.05E-05 3.97E-04 2.97E+01 1.24E+01 4.21E+01

Exposure Point Total 3.97E-04 4.21E+01

Exposure Medium Total 3.97E-04 4.21E+01

Excavation Air Site O North Xylenes, Total -- NC -- NC Nervous system -- 2.25E+00 -- 2.25E+00

Constituent Total -- -- 2.25E+00 2.25E+00

Exposure Point Total -- 2.25E+00
Exposure Medium Total -- 2.25E+00

Medium Total 3.97E-04 4.43E+01

Leachate Leachate O - LEACH-0-1 PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 1.79E-03 -- 2.37E+00 2.37E+00

Constituent Total -- -- -- 1.79E-03 2.37E+00 2.37E+00

Exposure Point Total -- 2.37E+00

Exposure Medium Total -- 2.37E+00

Medium Total -- 2.37E+00

Receptor Total 3.97E-04 Receptor HI Total  4.67E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Eye HI= 3.52E+01  

HI - Hazard Index. Immune HI= 4.45E+01

NC - Not Calculated.  No dose-response value for this route of exposure. Nails HI= 3.52E+01

NCOC - Not a Constituent of Concern for this pathway. Nervous System HI= 2.25E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.9RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE P

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site P PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 8.73E-01 -- 4.42E-01 1.32E+00

Constituent Total -- -- -- 8.73E-01 4.42E-01 1.32E+00

Exposure Point Total -- 1.32E+00

Exposure Medium Total -- 1.32E+00

Excavation Air Site P Tetrachloroethene -- NCOC -- NCOC Kidney, Liver -- 1.11E+00 -- 1.11E+00

Constituent Total -- -- 1.11E+00 1.11E+00

Exposure Point Total -- 1.11E+00
Exposure Medium Total -- 1.11E+00

Medium Total -- 2.42E+00

Receptor Total -- Receptor HI Total  2.42E+00  

Notes:

HI - Hazard Index. Eye HI= 1.32E+00  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.32E+00

NCOC - Not a Constituent of Concern for this pathway. Kidney HI= 1.11E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Liver HI= 1.11E+00

Nails HI= 1.32E+00
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RAGS PART D TABLE 10.10MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE Q NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Leachate Q North - LEACH-Q-1 2,4-Dichlorophenol NC -- NC NC Nervous System 4.78E-02 -- 1.68E+00 1.73E+00

Constituent Total -- -- -- 4.78E-02 1.68E+00 1.73E+00

Exposure Point Total -- 1.73E+00

Exposure Medium Total -- 1.73E+00

Medium Total -- 1.73E+00

Receptor Total -- Receptor HI Total  1.73E+00  

Notes:

HI - Hazard Index. Nervous system HI= 1.73E+00  

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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RAGS PART D TABLE 10.10RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 1.06E+00 -- 5.38E-01 1.60E+00

Dioxin TEQ-HH NCOC -- NCOC NCOC Immune 5.93E-01 -- 1.07E-01 7.00E-01

Constituent Total -- -- -- 1.66E+00 6.44E-01 2.30E+00

Exposure Point Total -- 2.30E+00
Exposure Medium Total -- 2.30E+00

Medium Total -- 2.30E+00

Leachate Leachate Q North - LEACH-Q-1 2,4-Dichlorophenol NC -- NC NC Nervous System 1.17E-01 -- 4.13E+00 4.24E+00

Pentachlorophenol NCOC -- NCOC NCOC Kidney, Liver 4.11E-04 -- 4.84E-01 4.84E-01

PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 1.56E-03 -- 2.07E+00 2.07E+00

Constituent Total -- -- -- 1.19E-01 6.68E+00 6.80E+00

Exposure Point Total -- 6.80E+00

Exposure Medium Total -- 6.80E+00

Medium Total -- 6.80E+00

Receptor Total -- Receptor HI Total  9.10E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Eye HI= 3.67E+00  

HI - Hazard Index. Immune HI= 4.37E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Nails HI= 3.67E+00

NCOC - Not a Constituent of Concern for this pathway. Nervous system HI= 4.24E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 4.84E-01

Liver HI= 4.84E-01
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Page 1 of 1RAGS PART D TABLE 10.11RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE Q SOUTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site Q South Cadmium NC -- NC NC Kidney 1.27E+00 -- 1.53E-01 1.42E+00

Constituent Total -- -- -- 1.27E+00 1.53E-01 1.42E+00

Exposure Point Total -- 1.42E+00

Exposure Medium Total -- 1.42E+00

Excavation Air Site Q South Cadmium -- NCOC -- NCOC Kidney, Respiratory -- 1.20E+00 -- 1.20E+00

Constituent Total -- -- 1.20E+00 1.20E+00

Exposure Point Total -- 1.20E+00
Exposure Medium Total -- 1.20E+00

Medium Total -- 2.63E+00

Receptor Total -- Receptor HI Total  2.63E+00  

Notes:

HI - Hazard Index. Kidney HI= 2.63E+00  

NC - Not Calculated.  No dose-response value for this route of exposure. Respiratory HI= 1.20E+00

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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RAGS PART D TABLE 10.12MLE

TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - MLE: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Excavation Air Site R Tetrachloroethene -- NCOC -- NCOC Kidney, Liver -- 1.49E+00 -- 1.49E+00

Constituent Total -- -- 1.49E+00 1.49E+00

Exposure Point Total -- 1.49E+00
Exposure Medium Total -- 1.49E+00

Medium Total -- 1.49E+00

Leachate Leachate R - LEACH-R-1 Tetrachloroethene 1.30E-04 -- 7.53E-03 7.66E-03 Liver, Body weight 1.68E-01 -- 9.76E+00 9.93E+00

Trichloroethene 3.64E-06 -- 5.89E-05 6.25E-05 -- NC -- NC NC

Benzo(a)pyrene 1.84E-08 -- 3.85E-05 3.86E-05 -- NC -- NC NC

Benzo(b)fluoranthene 1.45E-07 -- 3.10E-04 3.10E-04 -- NC -- NC NC

Dibenzo(a,h)anthracene 1.94E-08 -- 6.31E-05 6.31E-05 -- NC -- NC NC

4,4'-DDT NCOC -- NCOC NCOC Liver 1.01E-03 -- 1.12E+00 1.12E+00

MCPA NC -- NC NC Kidney, Liver 2.14E+00 -- 7.68E+01 7.90E+01

PCBs, Total 2.49E-06 -- 3.29E-03 3.29E-03 Eye, Nails, Immune 1.45E+00 -- 1.92E+03 1.92E+03

Constituent Total 1.36E-04 1.13E-02 1.14E-02 3.76E+00 2.01E+03 2.01E+03

Exposure Point Total 1.14E-02 2.01E+03

Exposure Medium Total 1.14E-02 2.01E+03

Trench Air R - LEACH-R-1 1,2-Dichloroethane -- 8.97E-05 -- 8.97E-05 Liver -- NCOC -- NCOC

Benzene -- NCOC -- NCOC Immune -- 1.88E+00 -- 1.88E+00

Tetrachloroethene -- 5.62E-04 -- 5.62E-04 Kidney, Liver -- 1.87E+02 -- 1.87E+02

Trichloroethene -- 2.42E-04 -- 2.42E-04 Nervous system, Eye -- 1.41E+01 -- 1.41E+01

Xylenes, Total -- NC -- NC Nervous system -- 5.15E-01 -- 5.15E-01

Constituent Total 8.94E-04 8.94E-04 2.04E+02 2.04E+02

Exposure Point Total 8.94E-04 2.04E+02

Exposure Medium Total 8.94E-04 2.04E+02

Medium Total 1.23E-02 2.22E+03

Receptor Total -- Receptor HI Total  2.22E+03  

Notes:

HI - Hazard Index. Eye HI= 1.94E+03  

NCOC - Not a Constituent of Concern for this pathway. Body weight HI= 9.93E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 1.92E+03

Kidney HI= 2.68E+02

Liver HI= 2.79E+02

Nails HI= 1.92E+03

Nervous System HI= 1.46E+01
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Page 1 of 2
RAGS PART D TABLE 10.12RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site R PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 6.81E-01 -- 3.45E-01 1.03E+00

Constituent Total -- -- -- 6.81E-01 3.45E-01 1.03E+00

Exposure Point Total -- 1.03E+00

Exposure Medium Total -- 1.03E+00

Excavation Air Site R Benzene -- NCOC -- NCOC Immune -- 5.43E-01 -- 5.43E-01

Chlorobenzene -- NC -- NC Kidney, Liver -- 5.04E-01 -- 5.04E-01

Tetrachloroethene -- 5.08E-05 -- 5.08E-05 Kidney, Liver -- 1.69E+01 -- 1.69E+01

Trichloroethene -- 2.38E-05 -- 2.38E-05 Nervous system, Eye -- 1.39E+00 -- 1.39E+00

Constituent Total 7.46E-05 7.46E-05 1.94E+01 1.94E+01

Exposure Point Total 7.46E-05 1.94E+01
Exposure Medium Total 7.46E-05 1.94E+01

Medium Total 7.46E-05 2.04E+01

Leachate Leachate R - LEACH-R-1 1,2-Dichloroethane 5.00E-06 -- 2.44E-05 2.94E-05 Kidney NCOC -- NCOC NCOC

Benzene NCOC -- NCOC NCOC Immune 2.39E-01 -- 3.67E+00 3.91E+00

Chloroform NC -- NC NC Liver, Hematological 6.00E-02 -- 5.27E-01 5.87E-01

Tetrachloroethene 1.04E-03 -- 6.02E-02 6.12E-02 Liver, Body weight 1.34E+00 -- 7.80E+01 7.94E+01

Toluene NC -- NC NC Kidney 4.24E-02 -- 1.46E+00 1.50E+00

Trichloroethene 2.90E-05 -- 4.69E-04 4.98E-04 -- NC -- NC NC

2,4-Dichlorophenol NC -- NC NC Nervous System 1.59E-02 -- 5.58E-01 5.74E-01

2-Methylnaphthalene NC -- NC NC Respiratory 7.94E-03 -- 1.05E+00 1.06E+00

4-Chloroaniline NCOC -- NCOC NCOC Spleen 2.64E-01 -- 1.75E+00 2.02E+00

Benzo(a)pyrene 3.67E-08 -- 7.71E-05 7.71E-05 -- NC -- NC NC

Benzo(b)fluoranthene 2.90E-07 -- 6.19E-04 6.20E-04 -- NC -- NC NC

Benzo(k)fluoranthene 2.87E-08 -- 5.70E-05 5.71E-05 -- NC -- NC NC

Dibenzo(a,h)anthracene 3.88E-08 -- 1.26E-04 1.26E-04 -- NC -- NC NC

4,4'-DDT NCOC -- NCOC NCOC Liver 3.21E-03 -- 3.56E+00 3.56E+00

MCPA NC -- NC NC Kidney, Liver 4.28E+00 -- 1.54E+02 1.58E+02

PCBs, Total 9.77E-06 -- 1.29E-02 1.29E-02 Eye, Nails, Immune 5.70E+00 -- 7.54E+03 7.54E+03

Dioxin TEQ-HH 1.18E-08 -- 2.27E-05 2.27E-05 Immune 2.75E-04 -- 5.29E-01 5.29E-01

Manganese NC -- NC NC Nervous System 2.04E-02 -- 3.36E-01 3.57E-01

Constituent Total 1.08E-03 7.45E-02 7.56E-02 1.20E+01 7.78E+03 7.79E+03

Exposure Point Total 7.56E-02 7.79E+03

Exposure Medium Total 7.56E-02 7.79E+03
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Page 2 of 2
RAGS PART D TABLE 10.12RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Trench Air R - LEACH-R-1 1,2-Dichloroethane -- 1.11E-03 -- 1.11E-03 Liver -- 1.22E+00 -- 1.22E+00

1,2-Dichloroethene (total) -- NC -- NC Liver -- 2.75E+00 -- 2.75E+00

Benzene -- 1.57E-04 -- 1.57E-04 Immune -- 2.47E+01 -- 2.47E+01

Chlorobenzene -- NC -- NC Kidney, Liver -- 2.77E+00 -- 2.77E+00

Chloroform -- 1.56E-04 -- 1.56E-04 Gastrointestinal, Kidney, Developmental -- 1.58E+00 -- 1.58E+00

Tetrachloroethene -- 7.48E-03 -- 7.48E-03 Kidney, Liver -- 2.49E+03 -- 2.49E+03

Toluene -- NC -- NC Nervous system -- 4.62E+00 -- 4.62E+00

Trichloroethene -- 3.21E-03 -- 3.21E-03 Nervous system, Eye -- 1.87E+02 -- 1.87E+02

Xylenes, Total -- NC -- NC Nervous system -- 5.14E+00 -- 5.14E+00

1,2,4-Trichlorobenzene -- NC -- NC Kidney -- 8.64E-01 -- 8.64E-01

2-Methylnaphthalene -- NC -- NC Nasal -- 2.11E+00 -- 2.11E+00

Naphthalene -- NC -- NC Nasal -- 6.96E-01 -- 6.96E-01

Constituent Total 1.21E-02 1.21E-02 2.73E+03 2.73E+03

Exposure Point Total 1.21E-02 2.73E+03

Exposure Medium Total 1.21E-02 2.73E+03

Medium Total 8.77E-02 1.05E+04

Receptor Total 8.78E-02 Receptor HI Total  1.05E+04  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Body weight HI= 7.94E+01  

HI - Hazard Index. Developmental HI= 1.58E+00

NC - Not Calculated.  No dose-response value for this route of exposure. Eye HI= 7.73E+03

NCOC - Not a Constituent of Concern for this pathway. Gastrointestinal HI= 1.58E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Hematological HI= 5.87E-01

Immune HI= 7.57E+03

Kidney HI= 2.68E+03

Liver HI= 2.76E+03

Nails HI= 7.54E+03

Nasal HI= 2.80E+00

Nervous System HI= 1.99E+02

Respiratory HI= 1.06E+00

Spleen HI= 2.02E+00
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Page 1 of 1RAGS PART D TABLE 10.13RME

SUMMARY OF TOTAL POTENTIAL RISK AND HAZARD - CONSTRUCTION WORKER - RME: SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Soil/Waste Site S PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 7.21E+00 -- 3.65E+00 1.09E+01

Constituent Total -- -- -- 7.21E+00 3.65E+00 1.09E+01

Exposure Point Total -- 1.09E+01

Exposure Medium Total -- 1.09E+01

Excavation Air Site S Xylenes, Total -- NC -- NC Nervous system -- 1.87E+00 -- 1.87E+00

Constituent Total -- -- 1.87E+00 1.87E+00

Exposure Point Total -- 1.87E+00
Exposure Medium Total -- 1.87E+00

Medium Total -- 1.27E+01

Receptor Total -- Receptor HI Total  1.27E+01  

Notes:

HI - Hazard Index. Eye HI= 1.09E+01  

NC - Not Calculated.  No dose-response value for this route of exposure. Immune HI= 1.09E+01

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 1.09E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nervous system HI= 1.87E+00
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Page 1 of 1RAGS PART D TABLE 10.14MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site O North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 1.12E+00 -- 5.08E-01 1.62E+00

Dioxin TEQ-HH NCOC -- NCOC NCOC Developmental 9.75E-01 -- 1.58E-01 1.13E+00

Constituent Total -- -- -- 2.09E+00 6.66E-01 2.76E+00

Exposure Point Total -- 2.76E+00
Exposure Medium Total -- 2.76E+00

Medium Total -- 2.76E+00

Receptor Total -- Receptor HI Total  2.76E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.13E+00

HI - Hazard Index. Eye HI= 1.62E+00

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 1.62E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.14RME

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste (a) Surface Soil Site O North PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 4.46E+00 -- 1.02E+00 5.48E+00

Dioxin TEQ-HH 1.92E-07 -- 9.92E-05 9.94E-05 Developmental 3.90E+00 -- 3.16E-01 4.22E+00

Constituent Total 1.92E-07 9.92E-05 9.94E-05 8.36E+00 1.33E+00 9.69E+00

Exposure Point Total 9.94E-05 9.69E+00
Exposure Medium Total 9.94E-05 9.69E+00

Medium Total 9.94E-05 9.69E+00

Receptor Total 9.94E-05 Receptor HI Total  9.69E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 4.22E+00

HI - Hazard Index. Eye HI= 5.48E+00

NCOC - Not a Consitituent of Concern for this pathway. Immune HI= 5.48E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 5.48E+00

(a) Dioxin TEQ-HH is listed as a Constituent of Concern for Soil/Waste because no constituent has a risk greater than 1E-4, and the dioxin risk is the highest, driving the total site risk above 1E-4.

    See Table 9.34.
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Page 1 of 1RAGS PART D TABLE 10.15RME

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Site Q South - Small Pond Benzo(a)pyrene 6.00E-08 -- 2.10E-04 2.10E-04 -- NC -- NC NC

Constituent Total 6.00E-08 2.10E-04 2.10E-04 -- -- --

Exposure Point Total 2.10E-04 --

Exposure Medium Total 2.10E-04 --

Medium Total 2.10E-04 --

Receptor Total 2.10E-04 Receptor HI Total  --  

Notes:

HI - Hazard Index.  

NC - Not Calculated.  No dose-response value for this route of exposure.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.16RME

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - RME: SITE Q CENTRAL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site Q Central Dioxin TEQ-HH NCOC -- NCOC NCOC Developmental 4.42E-04 -- 1.42E+00 1.42E+00

Constituent Total -- -- -- 4.42E-04 1.42E+00 1.42E+00

Exposure Point Total -- 1.42E+00

Exposure Medium Total -- 1.42E+00

Medium Total -- 1.42E+00

Receptor Total -- Receptor HI Total  1.42E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.42E+00  

HI - Hazard Index.

NCOC - Not a Consitituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.17MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Leachate Ambient Air R - LEACH-R-1 Tetrachloroethene -- 1.59E-04 -- 1.59E-04 Kidney, Liver -- 4.81E+00 -- 4.81E+00

Exposure Point Total 1.59E-04 4.81E+00

Exposure Medium Total 1.59E-04 4.81E+00

Medium Total 1.59E-04 4.81E+00

Receptor Total 1.59E-04 Receptor HI Total  4.81E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Kidney HI= 4.81E+00  

HI - Hazard Index. Liver HI= 4.81E+00

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.

(a) - Lead is evaluated using the Bower's model (Bower's, 1994) in Appendix O.
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Page 1 of 1RAGS PART D TABLE 10.17RME

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - RME: SITE R,

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Ambient Air Site R Tetrachloroethene -- NCOC -- NCOC Kidney, Liver -- 4.48E-01 -- 4.48E-01

Constituent Total -- -- 4.48E-01 4.48E-01

Exposure Point Total -- 4.48E-01
Exposure Medium Total -- 4.48E-01

Medium Total -- 4.48E-01

Leachate Ambient Air R - LEACH-R-1 1,2-Dichloroethane -- 6.70E-05 -- 6.70E-05 Liver -- NCOC -- NCOC

Benzene -- NCOC -- NCOC Immune -- 1.61E+00 -- 1.61E+00

Tetrachloroethene -- 5.56E-03 -- 5.56E-03 Kidney, Liver -- 1.69E+02 -- 1.69E+02

Trichloroethene -- 1.31E-03 -- 1.31E-03 Nervous system, Eye -- 6.97E+00 -- 6.97E+00

Constituent Total 6.94E-03 6.94E-03 1.77E+02 1.77E+02

Exposure Point Total 6.94E-03 1.77E+02

Exposure Medium Total 6.94E-03 1.77E+02

Medium Total 6.94E-03 1.77E+02

Receptor Total 6.94E-03 Receptor HI Total  1.78E+02  

Notes:

HI - Hazard Index. Eye HI= 6.97E+00

NCOC - Not a Consitituent of Concern for this pathway. Immune HI= 1.61E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Kidney HI= 1.69E+02

Liver HI= 1.69E+02
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Page 1 of 1RAGS PART D TABLE 10.18MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER - MLE: SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 7.93E-01 -- 3.61E-01 1.15E+00

Constituent Total -- -- -- 7.93E-01 3.61E-01 1.15E+00

Exposure Point Total -- 1.15E+00
Exposure Medium Total -- 1.15E+00

Medium Total -- 1.15E+00

Receptor Total -- Receptor HI Total  1.15E+00  

Notes:

HI - Hazard Index. Eye HI= 1.15E+00

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 1.15E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Immune HI= 1.15E+00
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Page 1 of 1RAGS PART D TABLE 10.18RME

SUMMARY OF POTENTIAL RISK AND HAZARD - TRESPASSING TEENAGER  - RME: SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Tresspassing Teenager

Receptor Age:  Adolescent

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Soil/Waste Surface Soil Site S PCBs, Total NCOC -- NCOC NCOC Eye, Nails, Immune 6.34E+00 -- 1.44E+00 7.79E+00

Constituent Total -- -- -- 6.34E+00 1.44E+00 7.79E+00

Exposure Point Total -- 7.79E+00
Exposure Medium Total -- 7.79E+00

Medium Total -- 7.79E+00

Receptor Total -- Receptor HI Total  7.79E+00  

Notes:

HI - Hazard Index. Eye HI= 7.79E+00

NCOC - Not a Consitituent of Concern for this pathway. Immune HI= 7.79E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 7.79E+00
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Page 1 of 1RAGS PART D TABLE 10.19MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: SITE Q SOUTH - LARGE POND - BLACK BULLHEAD FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Black Bullhead Fillet PCBs, Total NCOC -- -- NCOC Eye, Nails, Immune 2.76E+00 -- -- 2.76E+00

Constituent Total -- -- 2.76E+00 2.76E+00

Exposure Point Total -- 2.76E+00
Exposure Medium Total -- 2.76E+00

Medium Total -- 2.76E+00

Receptor Total -- Receptor HI Total  2.76E+00  

Notes:

HI - Hazard Index. Eye HI= 2.76E+00

NCOC - Not a Constituent of Concern for this pathway. Immune HI= 2.76E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 2.76E+00
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Page 1 of 1RAGS PART D TABLE 10.19RME

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q SOUTH - LARGE POND - BLACK BULLHEAD FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Dieldrin 7.84E-05 -- -- 7.84E-05 Liver NCOC -- -- NCOC

PCBs, Total 3.79E-04 -- -- 3.79E-04 Eye, Nails, Immune 2.21E+01 -- -- 2.21E+01

Constituent Total 4.57E-04 4.57E-04 2.21E+01 2.21E+01

Exposure Point Total 4.57E-04 2.21E+01
Exposure Medium Total 4.57E-04 2.21E+01

Medium Total 4.57E-04 2.21E+01

Receptor Total 4.57E-04 Receptor HI Total  2.21E+01  

Notes:

HI - Hazard Index. Eye HI= 2.21E+01  

NCOC - Not a Constituent of Concern for this pathway. Immune HI= 2.21E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 2.21E+01

Site Q South - Large Pond - 
Black Bullhead Fillet
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RAGS PART D TABLE 10.20MLE

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - MLE: Q SOUTH - LARGE POND - CARP FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Carp Fillet PCBs, Total NCOC -- -- NCOC Eye, Nails, Immune 7.16E+00 -- -- 7.16E+00

Constituent Total -- -- 7.16E+00 7.16E+00

Exposure Point Total -- 7.16E+00
Exposure Medium Total -- 7.16E+00

Medium Total -- 7.16E+00

Receptor Total -- Receptor HI Total  7.16E+00  

Notes:

HI - Hazard Index. Eye HI= 7.16E+00

NCOC - Not a Constituent of Concern for this pathway. Immune HI= 7.16E+00

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ. Nails HI= 7.16E+00
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RAGS PART D TABLE 10.20RME

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: Q SOUTH - LARGE POND - CARP FILLET

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Fish tissue Fish tissue Benzo(a)pyrene 6.44E-05 -- -- 6.44E-05 -- NC -- -- NC 

Dieldrin 1.49E-04 -- -- 1.49E-04 Liver NCOC -- -- NCOC

PCBs, Total 9.82E-04 -- -- 9.82E-04 Eye, Nails, Immune 5.73E+01 -- -- 5.73E+01

Dioxin TEQ-HH 1.12E-04 -- -- 1.12E-04 Developmental 1.75E+00 -- -- 1.75E+00

Arsenic 6.02E-05 -- -- 6.02E-05 Skin, Vascular NCOC -- -- NCOC

Constituent Total 1.37E-03 1.37E-03 5.90E+01 5.90E+01

Exposure Point Total 1.37E-03 5.90E+01
Exposure Medium Total 1.37E-03 5.90E+01

Medium Total 1.37E-03 5.90E+01

Receptor Total 1.37E-03 Receptor HI Total  5.90E+01  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 1.75E+00  

HI - Hazard Index. Eye HI= 5.73E+01

NC  - Not Calculated.  No dose-response value for this pathway. Immune HI= 5.73E+01

NCOC - Not a Constituent of Concern for this pathway. Nails HI= 5.73E+01

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.

Site Q South - Large Pond 
- Carp
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Page 1 of 1RAGS PART D TABLE 10.21RME

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q SOUTH - SMALL POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Surface Water Surface Water Q South Small Pond Benzo(a)pyrene 1.24E-07 -- 2.72E-04 2.72E-04 -- NC -- NC NC

Constituent Total 1.24E-07 2.72E-04 2.72E-04 -- -- --

Exposure Point Total 2.72E-04 --

Exposure Medium Total 2.72E-04 --

Medium Total 2.72E-04 --

Receptor Total 2.72E-04 Receptor HI Total  --  

Notes:

HI - Hazard Index.

NC  - Not Calculated.  No dose-response value for this pathway.

NCOC - Not a Constituent of Concern for this pathway.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Page 1 of 1RAGS PART D TABLE 10.22RME

SUMMARY OF POTENTIAL RISK AND HAZARD - RECREATIONAL FISHER - RME: SITE Q CENTRAL

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

Scenario Timeframe:   Current and Future

Receptor Population:  Recreational Fisher

Receptor Age:  Adult

Medium Exposure Exposure Constituent Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Seep Water Seep Water Site Q central Dioxin TEQ-HH 6.46E-08 -- 1.30E-04 1.30E-04 Developmental 1.00E-03 -- 2.02E+00 2.02E+00

Constituent Total 6.46E-08 1.30E-04 1.30E-04 1.00E-03 2.02E+00 2.02E+00

Exposure Point Total 1.30E-04 2.02E+00

Exposure Medium Total 1.30E-04 2.02E+00

Medium Total 1.30E-04 2.02E+00

Receptor Total 1.30E-04 Receptor HI Total  2.02E+00  

Notes:

Dioxin TEQ-HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration for Human Health.  Calculated using TEFs from Van den Berg et al. (2006). Developmental HI= 2.02E+00

HI - Hazard Index.

Exceeds a cancer risk level of 1E-4 or a hazard index of one per target organ.
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Figure 5-1
Conceptual Site Model

Human Health Risk Assessment Protocol
Sauget Area 2
Sauget, Illinois
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